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ECTOPIC PREGNANCY 
An ectopic or extrauterine pregnancy is one in which the blastocyst implants 

anywhere other than the endometrial lining of the uterine cavity. Nearly 95 

percent of ectopic pregnancies implant in the fallopian tube. 

Epidemiology 

Incidences rates of ectopic pregnancy are 1 to 2 percent of total pregnancies. 

Ectopic pregnancy remains the leading cause of early pregnancy-related death. 

Still, current diagnostic and treatment protocols have resulted in substantial 

declines in fatality rates. 

In most of these cases, death is directly related to severe hemorrhage from tubal 

rupture. Risk factors that increase the likelihood of tubal rupture include ovulation 

induction, serum β-human chorionic gonadotropin (β-hCG) level >10,000 IU/L, 

and never having used contraception. 

Among several factors that help explain the incidence of ectopic pregnancies are: 

(1) greater sexually transmitted disease prevalence, (2) diagnostic tools with 

improved sensitivity, (3) tubal factor infertility, (4) delayed childbearing and 

accompanied use of assisted reproductive technology, and (5) increased 

intrauterine device (IUD) use and tubal sterilization, which predispose to ectopic 

pregnancy if the method fails. 

Risk factors 

Several risks have been linked with ectopic pregnancy. Among these, documented 

tubal pathology, surgery to restore tubal patency, or tubal sterilization can all lead 

to obstruction and subsequent ectopic pregnancy. 

Smoking, which may be a surrogate marker for sexually transmitted infections, 

increases the ectopic pregnancy risk three- to four-fold in women who smoke 

more than one pack of cigarettes daily. 

Assisted reproductive technology (ART) for sub- or infertile couples has a 0.8-

percent incidence of ectopic pregnancy per transfer and 2.2 percent per clinical 

pregnancy. Moreover, “atypical” implantation—that is, interstitial, abdominal, 

cervical, ovarian, or heterotopic—is more common following ART procedures. 
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Older reproductive-aged women, specifically women aged 35 to 44 years, carry a 

three old risk of ectopic pregnancy compared with those aged 15 to 25 years. 

These have been attributed to age-related hormonal changes that alter tubal 

function. 

Contraception lowers overall pregnancy rates and thereby lowers ectopic 

pregnancy rates. However, if pregnancy does occur, some methods increase the 

relative incidence of ectopic pregnancy. Examples include the levonorgestrel-

releasing intrauterine system (Mirena) and copper IUD (ParaGard). 

Progestin only contraceptive pills also pose a slightly increased risk because of 

their effects to diminish tubal motility. With tubal sterilization failure, ectopic 

pregnancy is a concern. Of methods, higher ectopic rates were noted with 

laparoscopic partial salpingectomy and electrodestruction methods. 

 

Pathophysiology 

Acute inflammation has been implicated in the tubal damage that predisposes to 

ectopic pregnancies. Chronic salpingitis and salpingitis isthmica nodosa also 

contribute. 

Of suspected agents, recurrent chlamydial infection causes intraluminal 

inflammation, subsequent fibrin deposition, and tubal scarring. Moreover, 

persistent chlamydial antigens can trigger a delayed hypersensitivity reaction that 

promotes continued scarring despite negative culture results. 

Once normal tubal transport has been disrupted, fallopian tube anatomy plays an 

important role in tubal pregnancy genesis. Namely, the fallopian tube lacks a 

submucosal layer beneath its epithelium. Therefore, a fertilized ovum can easily 

burrow through the epithelium and implant within tube’s muscularis layer. As 

rapidly proliferating trophoblasts erode the muscularis layer, maternal blood 

pours into the spaces within the trophoblastic or the adjacent tissue. With this 

process, the location of a tubal pregnancy may predict the extent of damage. Half 

of the ampullary pregnancies were intraluminal, and the muscularis was preserved 

in 85 percent of these. Conversely, isthmic gestations were found both intra- and 

extraluminally with greater disruption of the tubal wall. The timing of tubal 

rupture is also partially dependent on pregnancy location. As a rule, fallopian 

tubes rupture earlier if implantation is in the isthmic or ampullary portion. Later 

rupture is seen if the ovum implants within the interstitial portion. 
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Clinical manifestations 

The classic symptom triad of ectopic pregnancy is amenorrhea followed by 

vaginal bleeding and ipsilateral abdominal pain. However, as women seek care 

earlier, the ability to diagnose ectopic pregnancy before rupture—even before the 

onset of symptoms—is not unusual. Of other symptoms, banal pregnancy 

discomforts such as breast tenderness, nausea, and urinary frequency may 

accompany more ominous findings. These include shoulder pain worsened by 

inspiration, which is caused by phrenic nerve irritation from subdiaphragmatic 

blood, or vasomotor disturbances such as vertigo and syncope from hemorrhagic 

hypovolemia. 

Of physical findings, some women have orthostatic findings from hypovolemia. 

You can employ the shock index to evaluate the severity of ruptured ectopic 

pregnancy. This index is the heart rate divided by systolic blood pressure and can 

assess trauma patients for hypovolemic or septic shock. The normal range lies 

between 0.5 and 0.7 for nonpregnant patients. A shock index >0.85 and a systolic 

blood pressure <110 mm Hg are highly suggestive of a potentially life-threatening 

gynecologic emergency, such as a ruptured ectopic pregnancy. Despite these 

findings of advanced hypovolemia, normal vital signs are unreliable to exclude 

earlier stages of tubal rupture. Abdominal and pelvic findings may also be 

notoriously scarce in many women before tubal rupture. With rupture, however, 

nearly three fourths will have marked tenderness on both abdominal and pelvic 

examination, and pain is aggravated with cervical manipulation. A pelvic mass, 

including fullness posterolateral to the uterus, can be palpated in approximately 

20 percent of women. Initially, an ectopic pregnancy may feel soft and elastic, 

whereas extensive intraluminal hemorrhage produces a firmer consistency. Many 

times, discomfort precludes palpation of the mass, and limiting examinations may 

help avert iatrogenic rupture. 

Diagnosis 

Symptoms of ectopic pregnancy can mimic multiple entities. Early pregnancy 

complications such as threatened or missed abortion or hemorrhagic corpus 

luteum cyst may be difficult to differentiate. Moreover, approximately 20 percent 

of women with normal pregnancies have early bleeding. Several disorders not 

related to pregnancy can also mimic ectopic pregnancy. In general, a positive test 

for β-hCG usually excludes these other diagnoses. Transvaginal sonography and 

serial serum β-hCG measurements are the most valuable diagnostic aids to 

confirm clinical suspicions of an ectopic pregnancy. Additionally, because 

ectopic pregnancy can lead to significant bleeding, a hemogram is an additional 

fast and effective initial screen. 
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In normal pregnancies, serum β-hCG levels double each 2-3 days until 60 or 80 

days after the last menses. It should increase at least 53 to 66 percent every 48 

hours. 

High-resolution sonography has revolutionized the clinical management of 

women with a suspected ectopic pregnancy. With transvaginal sonography 

(TVS), a gestational sac is usually visible between 4½and 5 weeks, the yolk sac 

appears between 5 and 6 weeks, and a fetal pole with cardiac activity is first 

detected at 5½ to 6 weeks. Accurate diagnosis by sonography is three times more 

likely if the initial β-hCG level is above 1500 and 2000 IU/L. When β-hCG levels 

are above the set discriminatory value, the absence of an IUP may suggest an 

abnormal pregnancy. The abnormality may be an ectopic pregnancy, an 

incomplete abortion, or a resolving completed abortion. During sonographic 

evaluation of the pelvis, TVS can detect as little as 50 mL of free peritoneal fluid 

in the cul-de-sac of Douglas. This may be intraabdominal bleeding or physiologic 

peritoneal fluid. A large volume of fluid or fluid that is echogenic is more 

worrisome for hemoperitoneum. Detection of peritoneal fluid in conjunction with 

an adnexal mass is highly predictive of ectopic pregnancy. That said, despite 

technologic advances, the absence of suggestive findings does not exclude ectopic 

pregnancy. 

Culdocentesis 

With a 16- to 18-gauge spinal needle, the cul-de-sac of Douglas may be entered 

through the posterior vaginal fornix. The aspirate characteristics, in conjunction 

with clinical findings, may help clarify the diagnosis. Normal-appearing 

peritoneal fluid is designated as a negative test. If fragments of an old clot or 

nonclotting blood are found in the aspirate when placed into a dry, clean test tube, 

then hemoperitoneum is diagnosed. Several studies have challenged the 

usefulness of this bedside test, and culdocentes is has been largely replaced by 

TVS. Sonography with findings of echogenic fluid to establish hemoperitoneum 

is more sensitive and specific than culdocentesis—100 and 100 percent versus 66 

and 80 percent, respectively. Also, for most women, sonography is better 

tolerated. 

Endometrial Evidence 

Several endometrial changes are associated with ectopic pregnancy. These 

include decidua found in 42 percent of samples, secretory endometrium in 22 

percent, and proliferative endometrium in 12 percent, all with an absence of 

trophoblasts. 

Laparoscopy can be an additional evaluation method in most difficult cases. 
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Management 

Without intervention, an ectopic tubal pregnancy can lead to tubal abortion, tubal 

rupture, or spontaneous resolution. Tubal abortion is the expulsion of products 

through the fimbrial end. This tissue can then either regress or reimplant in the 

abdominal cavity. With reimplantation, bleeding or pain necessitating surgical 

intervention is a common complication. Tubal rupture is associated with 

significant intraabdominal hemorrhage. With spontaneous resolution, small 

ectopic pregnancies die and are resorbed without adverse patient effects. As with 

the ending of any early pregnancy, Rh status is assessed. If a woman is D negative 

and her partner has a blood group that is either D positive or unknown, then 300 

µg anti-D immune globulin is given to prevent anti-D isoimmunization. 

Medical therapy is preferred for most ectopic pregnancies, if feasible. Only 

methotrexate has been extensively studied as an alternative to surgical therapy. 

The best candidate for medical therapy is a woman who is asymptomatic and 

motivated and who has resources to be compliant with surveillance. Absolute 

contraindications for medical therapy with methotrexate include hemodynamic 

instability. The single-dose and multidose methotrexate protocols shown in table 

are associated with overall resolution rates for ectopic pregnancy that approximate 

90 percent. Posttherapy monitoring assesses treatment success and screens for 

signs of persistent ectopic pregnancy. 

For laparoscopic salpingostomy, a woman who is hemodynamically stable and 

strongly desires to preserve fertility is an appropriate candidate. This applies 

especially if the other fallopian tube is absent or damaged. As illustrated during 

salpingostomy, the ectopic tissue can be flushed or grasped from the tubal 

incision. All free and tubal placental tissue should be meticulously removed, as 

retained trophoblast in the tube can lead to later invasion and bleeding. If the 

contralateral fallopian tube appears normal, then salpingectomy is a reasonable 

treatment option that avoids the 5 to 8 percent complication rate caused by 

persistent or recurrent ectopic pregnancy in the same tube. Most often is 

electrosurgical coagulation of the tube and mesosalpinx as shown in the picture. 

Prevention 

Prevention is difficult because few ectopic pregnancy risk factors are modifiable. 

Tubal pathology carries one of the highest risks, and pelvic inflammatory disease 

(PID) plays a major role in tubal adhesions and obstruction. Chlamydial infections 

constitute nearly half of PID cases, thus efforts have been directed toward 

screening high-risk populations for asymptomatic infections. These include 

sexually active women <25 years or women with risk factors. Such screening 

programs in Sweden have demonstrated steady declines in both chlamydial 

infections and ectopic pregnancy rates, especially in women aged 20 to 24 years. 

The other risk factors seem to be mostly unpreventable. 
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First-trimester Abortion 

FIRST-TRIMESTER ABORTION 
 

Abortion is defined as the spontaneous or induced termination of pregnancy 

before fetal viability. The World Health Organization (WHO) defines abortion as 

any pregnancy termination — spontaneous or induced — prior to 20 weeks’ 

gestation or with a fetus born weighing <500 g. Miscarriage and abortion are 

terms used interchangeably in a medical context. But, because popular use of 

abortion by laypersons implies a deliberate intact pregnancy termination, many 

prefer miscarriage for spontaneous fetal loss. 

TERMINOLOGY 

Of intrauterine pregnancies, those that end in a spontaneous abortion during the 

first trimester, that is, within the first 12 6/7 weeks of gestation, are also termed 

early pregnancy loss or early pregnancy failure. 

Approximately half of first-trimester miscarriages are anembryonic, that is, with 

no identifiable embryonic elements. 

Spontaneous abortion means pregnancy termination caused by natural reasons. 

This category includes threatened, inevitable, incomplete, complete, and missed 

abortion.  

Induced abortion — this term is used to describe surgical or medical termination 

of a live fetus that has not reached viability. 

Septic abortion is used to further classify any of these that are complicated by 

infection. 

Recurrent abortion — this term is variably defined, but it is meant to identify 

women with repetitive spontaneous abortions. 

INCIDENCE 

About 31 percent of pregnancies were lost after implantation and another 30% - 

before implantation. Importantly, two thirds of these early losses were clinically 

silent. Only 10 – 15% clinically verified pregnancy ends by spontaneous abortion. 

So just 30% of all conceptions finishes with delivery. 

ETIOLOGY OF SPORADIC ABORTION 

A half of embryonic first trimester miscarriages are aneuploid, an incidence that 

decreases markedly with advancing gestation at the time of pregnancy loss. In 

general, aneuploid fetuses abort earlier than those with a normal chromosomal 

complement. The most cases of aneuploidy is trisomy. Trisomy describes the 

condition in which three copies of a given chromosome are present. 75 percent of 
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aneuploid fetuses aborted before 8 weeks, while the rate of euploid abortions 

peaks at approximately 13 weeks. 

The causes of euploid abortions are poorly understood, but various maternal 

medical disorders, genetic abnormalities, uterine defects, and environmental and 

lifestyle conditions have been implicated. Some of these, such as uterine 

anomalies or endocrinopathies, would be predicted to cause repetitive losses 

unless identified and treated. Others, such as genetic abnormalities, are not 

correctable. 

 

Infection 

Only a few organisms are proven to cause abortion. In general, systemic infections 

likely infect the fetoplacental unit by a blood-borne route. Others may infect 

locally via maternal genitourinary infection or colonization. Chlamydia 

trachomatis is suspected and in one study was found in 4 percent of abortuses 

compared with <1 percent of controls. Mycoplasma genitalium infection was 

significantly associated with spontaneous abortion, preterm birth, and infertility. 

Such infections as caused by Listeria monocytogenes, parvovirus, 

cytomegalovirus, or herpes simplex virus likely have no abortiacient effects. 

Behavior 

Alcohol and cigarette smoking has been well studied in pregnancy. Both 

miscarriage and fetal anomaly rates increased with alcohol abuse rates during the 

first 8 weeks of gestation. Such outcomes likely are dose related, although safe 

levels have not been identified. At least 15 percent of pregnant women admit to 

cigarette smoking. It seems intuitive that cigarettes could cause early pregnancy 

loss by several mechanisms that cause adverse late pregnancy outcomes. Some 

studies link smoking with abortion risk and find a dose-response effect. Excessive 

caffeine consumption has been associated with an increased abortion risk. Heavy 

intake, or approximately five cups of coffee per day—about 500 mg of caffeine—

slightly increases the abortion risk. 

Medical Conditions 

Pregnancy loss is clearly associated with diabetes mellitus and thyroid disorders. 

Several relatively common genital tract abnormalities—especially those of the 

uterus—can either prevent pregnancy implantation or disrupt a pregnancy that has 

implanted. Of these, congenital anomalies are most often implicated, but some 

acquired anomalies can also cause pregnancy loss. Unless corrected, these defects 

typically result in repetitive pregnancy losses. 
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THREATENED ABORTION 

Threatened abortion is presumed when there is a bloody vaginal discharge or 

bleeding through a closed cervical os. In early pregnancy, bleeding is common 

and includes that with blastocyst implantation at the time of expected menses. 

Approximately one quarter of pregnant women, experience first-trimester 

spotting or heavier bleeding. Of these, 43 percent will subsequently miscarry. 

Bleeding is by far the most predictive risk factor for pregnancy loss, but this risk 

is substantially less if fetal cardiac activity is seen sonographically. With 

miscarriage, bleeding usually begins first, and cramping abdominal pain follows 

hours to days later. There may be low-midline rhythmic cramps; persistent low 

backache with pelvic pressure; or dull and midline suprapubic discomfort. The 

combination of bleeding and pain predicts a poor prognosis or pregnancy 

continuation. Even if miscarriage does not follow early bleeding, the risks for later 

adverse pregnancy outcomes are elevated. 

Diagnosis. A woman with an early pregnancy, vaginal bleeding, and pain should 

be examined. The primary goal is prompt diagnosis of an ectopic pregnancy. 

Serial quantitative serum β-hCG levels, progesterone levels, and transvaginal 

sonography, alone or in combination, can help ascertain if the fetus is alive and it 

is within the uterus. Repeat evaluations are often necessary as none of these tests 

has 100-percent accuracy for the diagnosis of pregnancy location or fetal viability. 

Here is the picture of composite serum β-hCG level disappearance curves in 

women with bleeding who went on to have an early miscarriage. Serum β-hCG 

levels with a robust uterine pregnancy should increase at least 53 to 66 percent 

every 48 hours. With serum progesterone levels, those <5 ng/mL suggest a dying 

pregnancy. In contrast, values >20 ng/mL support the diagnosis of a healthy 

pregnancy. Transvaginal sonography can document the location and viability of a 

gestation. If this cannot be done, then pregnancy of unknown location (PUL) is 

diagnosed. One early TVS sign of an IUP is the gestational sac. This anechoic 

fluid collection represents the exocoelomic cavity. The gestational sac can be seen 

by 4.5 weeks with maternal β-hCG levels between 1500 and 2000 mIU/mL. 

Cardiac motion can be detected at 6 to 6.5 weeks’ gestation, at an embryonic 

length of 1 to 5 mm. Absent cardiac activity at certain stages can be used to 

diagnose pregnancy failure. 

INEVITABLE ABORTION 

Amnionic fluid leaking through a dilated cervix portends almost certain abortion. 

Either uterine contractions begin promptly or infection develops. Rarely is a gush 

of vaginal fluid during the first half of pregnancy without serious consequence. In 

the rare case, fluid may have collected previously between the amnion and chorion 

and may not be associated with pain, fever, or bleeding. If documented, then 

diminished activity with observation is reasonable for some early-to-mid second 

trimester gestations. After 48 hours, if no additional amnionic fluid has escaped 
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and if there is no bleeding, cramping, or fever, then a woman may resume 

ambulation and pelvic rest. With bleeding, cramping, or fever, abortion is 

considered inevitable, and the uterus is evacuated. 

INCOMPLETE ABORTION 

Bleeding that follows partial or complete placental separation and that is coupled 

with dilation of the cervical os is termed incomplete abortion. The fetus and the 

placenta may remain entirely within the uterus or partially extrude through the 

dilated os. Before 10 weeks, they are frequently expelled together, but later, they 

deliver separately. Management options of incomplete abortion include curettage, 

medical abortion, or expectant management in clinically stable women. With 

surgical therapy, additional cervical dilatation may be necessary before suction 

curettage. In others, retained placental tissue simply lies loosely within the 

cervical canal and allows easy extraction with ring forceps. With miscarriage, 

removed products of conception are sent to pathology for standard histologic 

analysis. With this, products of conception are confirmed, and gestational 

trophoblastic disease is excluded. 

COMPLETE ABORTION 

In some cases, expulsion of the entire pregnancy is completed before a patient 

presents for care. In such cases, a history of heavy bleeding, cramping, and tissue 

passage at home is common. Physical examination reveals a closed cervical os. If 

a gestational sac is not identified grossly in the expelled specimen, sonography is 

performed to differentiate a complete abortion from threatened abortion or ectopic 

pregnancy. In unclear settings, serial serum β-hCG measurements aid correct 

diagnosis. With complete abortion, these levels drop quickly. 

MISSED ABORTION—EARLY PREGNANCY LOSS 

The term missed abortion requires clarification. Historically, the term was used to 

describe dead products of conception that were retained for weeks or months in a 

uterus with a closed cervical os. Despite this, concurrent early pregnancy findings 

of amenorrhea, nausea and vomiting, breast changes, and uterine growth appeared 

normal. One study observed that the mean interval from death-to-abortion was 

approximately 6 weeks. This historical description of missed abortion is in 

contrast to that defined currently based on results of serial serum β-hCG assays 

and TVS. There is rapid confirmation of fetal or embryonic death—even in early 

pregnancies—and many women choose uterine evacuation when the diagnosis is 

confirmed. Many classify these as a missed abortion, although the term is used 

interchangeably with early pregnancy loss or pregnancy wastage. 
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MANAGEMENT 

Unless there is serious bleeding or infection, management of spontaneous 

abortion can be individualized. In the case of threatened abortion, bed rest is often 

recommended but does not improve outcomes. Acetaminophen-based analgesia 

will help relieve discomfort from cramping. Here in Russia Drotaverin is most-

prescribed medication for such cases.  

For other stages of spontaneous abortion, any of three management options is 

reasonable—expectant, medical, or surgical. Each has its own risks and benefits. 

For example, the first two are associated with unpredictable bleeding, and some 

women will require unscheduled curettage. Nevertheless, expectant management 

for suspected first-trimester miscarriage results in spontaneous resolution of 

pregnancy in more than 80 percent of women. Whereas surgical treatment is 

definitive and predictable, but it is invasive and not necessary for all women. With 

persistent or heavy bleeding, the hematocrit is determined. If there is significant 

anemia or hypovolemia, then pregnancy evacuation is generally indicated. In 

cases in which there is a live fetus, some may infrequently choose transfusion and 

further observation. During spontaneous miscarriage, 2 percent of D-negative 

women will become isoimmunized if not provided passive isoimmunization. For 

its prevention most medical societies recommend anti-Rh0(D)immunoglobulin 

given as 300 µg intramuscularly (IM) for all gestational ages. 

INDUCED ABORTION 

The term induced abortion is defined as the medical or surgical termination of 

pregnancy before the time of fetal viability. Many choose to define induced 

abortion as: (1) indicated or therapeutic or (2) elective or voluntary. First, medical 

and surgical disorders may provide a maternal-health indication for pregnancy 

termination. These include persistent cardiac decompensation, pulmonary arterial 

hypertension, advanced hypertensive vascular disease, diabetes with end-stage 

organ failure, and malignancy. The most common indication currently is to 

prevent birth of a fetus with a significant anatomic, metabolic, or mental 

deformity. In cases of rape or incest, most consider termination reasonable. The 

interruption of pregnancy before viability at the request of the woman, but not for 

medical reasons, is usually termed elective or voluntary abortion. Most abortions 

done today are elective, and thus, it is one of the most frequently performed 

procedures. The legality of elective abortion was established by certain country 

low. In our country the special low rules that the procedure of healthy pregnancy 

termination may be done at the request of the woman only before 12 weeks 

gestation.  

ABORTION TECHNIQUES 

First-trimester abortion can be performed either medically or surgically by several 

methods. Results with either surgical or medical methods are comparable with 
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those or spontaneous miscarriage. Both have a high success rate—95 percent with 

medical and 99 percent with surgical techniques. Medical terminations have lower 

average costs and may allow for more privacy during the termination. However, 

medical abortion may extend or days up to a few weeks, bleeding is usually 

heavier and less predictable, and incomplete abortion is more common with 

medical versus surgical abortion. 

Medical Abortion 

Currently, only three medications for early medical abortion have been widely 

studied. These are used either alone or in combination and include: (1) the 

antiprogestin mifepristone, (2) the antimetabolite methotrexate, and (3) the 

prostaglandin misoprostol. Mifepristone and methotrexate increase uterine 

contractility by reversing progesterone induced inhibition, whereas misoprostol 

directly stimulates the myometrium. 

With the mifepristone regimens, mifepristone treatment is followed by 

misoprostol given at that same time or up to 72 hours later. Some prefer that 

misoprostol be administered on site, after which the woman typically remains for 

4 hours. Symptoms are common within 3 hours and included lower abdominal 

pain, vomiting, diarrhea, fever, and chills/shivering. In the first few hours after 

misoprostol is given, if the pregnancy appears to have been expelled, an 

examination is done to confirm expulsion. If the pregnancy has not been expelled, 

a pelvic examination is performed, and the patient is discharged and appointed to 

return in 1 to 2 weeks. At this time, if clinical or sonographic evaluation fails to 

confirm completed abortion, a suction procedure usually is recommended. 

Surgical Abortion 

Surgical pregnancy termination includes a transvaginal approach through an 

appropriately dilated cervix. Rarely, pregnancies are evacuated transabdominally 

by either hysterotomy or hysterectomy. Of transvaginal procedures, electric 

vacuum aspiration is the most commonly used form and is illustrated. D&C is no 

more in use. 

ABORTION CONSEQUENCES 

Potential short-term morbidity of spontaneous and induced abortion includes 

retained tissue, hemorrhage, and infection in approximately equal frequency. As 

might be predicted, complication rates increase with progressing gestation. Early 

abortions are even safer, and the relative mortality risk of abortion approximately 

doubles for each 2 weeks after 8 weeks’ gestation. Some data suggest that certain 

adverse pregnancy outcomes are more common in women who have had an 

induced abortion. These risks rose along with an increased number of procedures. 
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POSTABORTAL CONTRACEPTION 

Ovulation may resume as early as 2 weeks after an early pregnancy loss, whether 

spontaneous or induced. Accordingly, effective contraception should be initiated 

soon after abortion unless another pregnancy is desired immediately. An 

intrauterine device can be inserted after the procedure is completed. 

 



Infertility 

INFERTILITY 
Infertility is defined as the inability to conceive after 1 year of unprotected 

intercourse of reasonable frequency. It can be subdivided into primary infertility, 

that is, no prior pregnancies, and secondary infertility, referring to infertility 

following at least one prior conception. 

Conversely, fecundability is the ability to conceive, and data from large 

population studies show that the monthly probability of conceiving is 20 to 25 

percent. In those attempting conception, approximately 50 percent of women will 

be pregnant at 3 months, 75 percent will be pregnant at 6 months, and more than 

85 percent will be pregnant by 1 year. 

Infertility is common and affects 10 to 15 percent of reproductive-aged couples. 

Of note, even without treatment, approximately half of women will conceive in 

the second year of attempting. Most couples are more correctly considered to be 

subfertile, rather than infertile, as they will ultimately conceive if given enough 

time. 

Of particular note, fecundability is highly age-related, with a significant decrease 

beginning at approximately 32 years of age and more rapid decline after age 37. 

This decline in conception rates is associated with an increase in poor pregnancy 

outcomes, primarily due to increased aneuploidy rates. 

Prior to initiating infertility treatment, a patient’s health status must be optimized 

for an anticipated pregnancy. Ideally, these issues are addressed prior to referral 

to an infertility specialist whenever possible. Topics include appropriate 

vaccination; screening for diabetes, infectious diseases, or genetic disorders; folic 

acid supplementation; weight reduction; and cessation of cigarette smoking or 

illicit drug use. 

 

ETIOLOGY OF INFERTILITY 

Successful pregnancy requires a complex sequence that includes ovulation, ovum 

pick-up by a fallopian tube, fertilization, transport of a fertilized ovum into the 

uterus, and implantation into a receptive uterine cavity. In the male system, sperm 

of adequate number and quality must be deposited at the cervix near the time of 

ovulation. Remembering these critical events can aid in developing an appropriate 

evaluation and treatment strategy. 

In general, infertility can be attributed to the female partner one third of the time, 

the male partner one third of the time, and both partners in the remaining one 

third. This approximation emphasizes the value of assessing both partners before 

instituting therapy. 
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Both partners are urged to attend the initial consultation. This time provides an 

excellent opportunity to educate regarding the normal conception process and 

methods to optimize their natural fertility. Such efforts may obviate the need for 

expensive and time-consuming interventions. Couples are informed of the concept 

of a fertile window for conception. The chance of conception is increased from 

the 5 days preceding ovulation through the day of ovulation. If the male partner 

has normal semen characteristics, a couple ideally has daily intercourse during 

this period to maximize the chance of conception. Although sperm concentrations 

will drop with increasing coital frequency, this decrease is generally too small to 

significantly lower the chance of fertilization. Couples are also reminded to avoid 

oil-based lubricants, which are harmful to sperm. Many myths surround the ability 

to conceive. Examples, such as the importance of coital position and the need to 

remain horizontal following ejaculation, can add undue stress to an already 

stressful situation and should be dispelled. 

 

MEDICAL HISTORY 

As with any medical condition, a thorough history and physical examination is 

critical. 

Specifically, questions cover menstruation (frequency, duration, recent change in 

interval or duration, hot flushes, dysmenorrhea), prior contraceptive use, coital 

frequency, and infertility duration. Previous endometriosis, recurrent ovarian 

cysts, leiomyomas, sexually transmitted diseases, or PID is also pertinent. 

Because prior conception indicates ovulation and a patent fallopian tube in the 

patient’s past, this history is sought. A prolonged time to conception may suggest 

borderline fertility and may increase the chance of determining an etiology. 

Pregnancy complications such as miscarriage, preterm delivery, retained placenta, 

postpartum dilatation and curettage, chorioamnionitis, or fetal anomalies are also 

recorded. Prior abnormal Pap testing may be relevant, particularly if a woman 

underwent cervical conization, which can diminish cervical mucus and cervical 

competence. A coital history, including frequency and timing of intercourse, is 

also obtained. Symptoms such as dyspareunia may point to endometriosis and a 

need or earlier diagnostic laparoscopy for the female partner. 

During medical history inventory, symptoms of hyperprolactinemia or thyroid 

disease are sought. Symptoms of androgen excess such as acne or hirsutism may 

point to polycystic ovarian syndrome (PCOS) or much less commonly, congenital 

adrenal hyperplasia. Prior chemotherapy or pelvic irradiation may suggest ovarian 

failure. 

Previous pelvic and abdominal surgeries, especially if linked to endometriosis or 

adhesion formation, can lower fertility. 
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A social history focuses on lifestyle f actors such as eating habits. Abnormalities 

in gonadotropin-releasing hormone (GnRH) and gonadotropin secretion are 

clearly related to body mass indices >25 or <17. An estimated 30 to 50 percent of 

women, depending on race and ethnicity, are overweight or obese. Most agree 

that this incidence is increasing. In these women, infertility is primarily related to 

an increased incidence of ovulatory dysfunction, but data also suggest that 

fecundity is lower among ovulatory obese women. Although difficult to achieve, 

even modest weight reduction in overweight women is correlated with normalized 

menstrual cycles and subsequent pregnancies. 

Accumulating data also suggest that cigarette smoking lowers fertility rates. 

Alcohol consumption also should be limited. Heavy alcohol intake decreases 

fertility in women, and in men has been associated with a decrease in sperm counts 

and increase in sexual dysfunction. A standardized alcoholic drink is typically 

defined as 12 ounces of beer, 5 ounces of wine, or 1.5 ounces of hard alcohol. 

Based on several studies, five to eight drinks per week negatively affects female 

fertility. 

Caffeine is one of the most widely used pharmacologically active substances in 

the world. Studies evaluating a potential relationship between caffeine and 

impaired fertility have varied in design and resulted in conflicting findings. One 

large prospective trial found no association between either total caffeine intake or 

coffee consumption and fecundability. Despite this, recommendations of caffeine 

intake moderation in infertile women seem prudent. 

Illicit drugs may also affect fecundability. Marijuana suppresses the 

hypothalamic-pituitary-gonadal axis in both men and women, and cocaine can 

impair spermatogenesis. 

Increasing in formation suggests that some male and female infertility may result 

rom environmental contaminants or toxins. Endocrine-disrupting chemicals 

(EDCs) have been shown to be reproductive toxicants. Examples are dioxins and 

polychlorinated biphenyls, as well as agricultural pesticides and herbicides, 

phthalates (used in making plastic materials), lead, and bisphenol A (used in the 

manufacture of polycarbonate plastic and resins). Although direct links to 

infertility in humans are not conclusive, clinicians should counsel patients that 

environmental exposures to toxic substances should be avoided if possible. 

The ethnic background and family history of both partners influences the need or 

preconceptional testing. A family history of infertility, recurrent miscarriage, or 

fetal anomalies may point to a genetic etiology. Although the inheritance pattern 

is complex, data suggest that both PCOS and endometriosis occur in familial 

clusters. For example, a woman carries an estimated seven fold increased risk of 

endometriosis over that of the general population if a single first-degree family 

member has the disease. Genetic carrier screening can be offered 

preconceptionally or following conception. Testing before conception is often 
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more straight forward and less stressful for the couple than delaying until 

pregnancy has been achieved. Preconception carrier screening also allows a 

couple to consider the most complete range of reproductive options. Knowing the 

risk of having an affected child, a couple may consider preimplantation genetic 

diagnosis, prenatal genetic testing, or the use of donor gametes. 

EXAMINATION OF THE FEMALE PATIENT 

A physical examination may provide many clues to the cause of infertility. Vital 

signs, height, and weight are recorded. A particularly short stature may reflect a 

genetic condition such as Turner syndrome. Hirsutism, alopecia, or acne indicates 

the need to measure androgen levels. Acanthosis nigricans is consistent with 

insulin resistance associated with PCOS or much less commonly, Cushing 

syndrome. Galactorrhea is often indicative of hyperprolactinemia. Additionally, 

thyroid abnormalities are sought. 

A pelvic examination may be particularly informative. Inability to place a 

speculum through the introitus may raise doubts about coital frequency. The 

vagina should be moist and rugated, and the cervix should have a reasonable 

amount of mucus. Both indicate adequate estrogen production. An enlarged or 

irregularly shaped uterus may reflect leiomyomas, whereas a fixed uterus suggests 

pelvic scarring due to endometriosis or prior pelvic infection. Uterosacral 

nodularity or ovarian masses may additionally implicate endometriosis or less 

commonly, malignancy. 

All women should have cervical cancer screening that is up-to-date prior to 

treatment. Negative cultures or Neisseria gonorrhoeae and Chlamydia trachomatis 

are obtained to ensure that cervical manipulation during evaluation and treatment 

does not cause ascending infection. The breast examination must be normal, and 

when indicated by age or family history, a mammogram is obtained prior to 

initiating hormonal treatment. 

The infertility evaluation can be conceptually simplified into confirmation of: (1) 

ovulation, (2) normal female reproductive tract anatomy, and (3) normal semen 

characteristics. 

■ Clinical Evaluation 

A patient’s menstrual history is an excellent predictor of regular ovulation. A 

woman with cyclic menses at an interval of 25 to 35 days and duration of bleeding 

of 3 to 7 days is most likely ovulating. Although these numbers vary widely, each 

woman will have her own normal pattern. Therefore, these figures typically do 

not vary significantly across cycles for an individual woman. Probable ovulation 

is also suggested by mittelschmerz, which is midcycle pelvic pain associated with 

ovulation, or by moliminal symptoms such as breast tenderness, acne, food 

cravings, and mood changes. Ovulatory cycles are more likely to be associated 

with dysmenorrhea. Severe dysmenorrhea may suggest endometriosis. 
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Basal body temperature (BBT)charting has long been used to identify ovulation. 

This test requires that a woman’s morning oral temperature be graphically 

charted. Oral temperatures are usually 97.0° to 98.0°F during the follicular phase. 

A postovulatory rise in progesterone levels increases basal temperature by 

approximately 0.4° to 0.8°F. This biphasic temperature pattern is strongly 

predictive of ovulation. Nevertheless, although this test has the advantage of being 

inexpensive, it is insensitive in many women. Although this method is discussed 

here for completeness, most patients are better served by the use of the sensitive 

and readily available urinary ovulation detection kits. These kits measure urinary 

luteinizing hormone (LH) concentration by colorimetric assay. They are widely 

available in pharmacies, are relatively easy to use, and provide clear instructions 

regarding interpretation. In general, a woman begins testing 2 to 3 days prior to 

the predicted LH surge, and testing is continued daily. 

■ Serum progesterone 

Adequate progesterone levels are required or endometrial preparation prior to 

implantation. This has led to the concept of luteal phase defect (LPD), defined as 

inadequate endometrial development due to suboptimal progesterone production. 

■ Sonography 

Serial ovarian sonographic evaluations can demonstrate the development of a 

mature antral follicle and its subsequent collapse during ovulation. This approach 

is time consuming, and ovulation can be missed. However, sonography is an 

excellent approach for supporting the diagnosis of PCOS. 

Sonographic evaluation of the follicular phase antral follicle count (AFC) is 

commonly used as a reliable predictor or subsequent response to ovulation 

induction. 

EVALUATION FOR DIMINISHED OVARIAN RESERVE 

Measurement of serum follicle-stimulating hormone (FSH) levels in the early 

follicular phase is a simple and sensitive predictor of ovarian reserve. A value >10 

mIU/mL indicates significant loss of ovarian reserve and prompts a more rapid 

evaluation and more intensive treatment. In a large study evaluating IVF cycles, 

a day-3 FSH level exceeding 15 mIU/mL predicted significantly lower pregnancy 

rates. 

■ Antimüllerian Hormone 

This is the most recent circulating actor to be analyzed as an ovarian reserve 

predictor. Recent studies suggest that AMH levels correlate with ovarian 

primordial follicle number more strongly than do levels of FSH. Furthermore, 

AMH levels may drop prior to observable changes in FSH or estradiol levels, 

providing an earlier marker of waning ovarian unction. The median level 

approximated 3 ng/mL at age 25, and this dropped to 1 ng/mL at age 35 to 37. 
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EVALUATION FOR FEMALE ANATOMIC ABNORMALITIES 

■ Tubal and pelvic Factors 

Symptoms such as chronic pelvic pain or dysmenorrhea may suggest tubal 

obstruction, pelvic adhesions, or both. Adhesions can prevent normal tubal 

movement, ovum pick-up, and transport of the fertilized egg into the uterus. 

Etiologies include tubal disease, especially pelvic infection; endometriosis; and 

prior pelvic surgery. Approximately one third to one fourth of all infer tile women 

are diagnosed with tubal disease in developed countries. The most common cause 

of tubal disease is infection with C. trachomatis or N. gonorrhoeae. In contrast, in 

developing countries, genital tuberculosis may account or 3 to 5 percent of 

infertility cases. 

With endometriosis, chronic inflammation and intraperitoneal bleeding can lead 

to pelvic adhesions and subsequently impaired oocyte pick-up, compromised 

oocyte or embryonic uterotubal transport, or frank tubal obstruction. 

Endometriosis also is thought to diminish fertility via an increase in peritoneal 

fluid inflammatory actors, alterations in endometrial immunologic unction, poor 

oocyte or embryonic quality, or impaired implantation. 

■ Uterine Abnormalities 

Uterine abnormalities can be either inherited (congenital) or acquired. Common 

congenital anomalies include uterine septum, bicornuate uterus, unicornuate 

uterus, and uterine didelphys. With the possible exception of a large uterine 

septum, the fertility effects of these anomalies have been difficult to verify, 

although a subset are clearly associated with pregnancy complications. As a 

uterine septum can now be removed relatively simply and safely with 

hysteroscopy, most infertility specialists will proceed with surgery if this anomaly 

is identified. 

Acquired anomalies include intrauterine leiomyomas, polyps, and Asherman 

syndrome. Of these, leiomyomas may diminish fertility by proposed mechanisms 

including endometrial cavity distortion with associated changes in blood flow and 

endometrial maturation; endometrial inflammation; disordered uterine 

contractility that may hinder sperm or embryo transport; obstruction of the 

proximal fallopian tubes; or interference with ovum capture. 

■ Anatomy Evaluation 

Several approaches or evaluating pelvic anatomy are: (1) hysterosalpingography 

(HSG), (2) transvaginal sonography ( VS) with or without saline instillation, (3) 

3-dimensional (3-D) T VS, (4) hysteroscopy, (5) laparoscopy, and (6) pelvic 

imaging by magnetic resonance (MR) imaging. 

■ Hysterosalpingography 
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This radiographic tool can display the shape and size of the uterine cavity and 

define tubal status. Hysterosalpingography is generally performed on cycle days 

5 through 10. At this time, few intrauterine clots should remain to block tubal 

outflow or give the false impression of an intrauterine abnormality. For this test, 

iodinated contrast medium is infused through a catheter placed into the uterus. 

With fluoroscopy, dye is visually followed as it fills the uterine cavity, then the 

tubal lumen, and finally spills out of the tubal fimbria into the pelvic cavity. 

■ Sonography 

Transvaginal pelvic sonography may be helpful in determining uterine anatomy, 

particularly during the luteal phase, when the thickened endometrium acts as 

contrast to the myometrium. Now more widely available, 3-D sonography is 

advancing discriminatory abilities. Infusion of saline into the endometrial cavity 

during sonography performed in the follicular phase provides another approach 

to create contrast between the cavity and uterine walls. This procedure has many 

names including hysterosonography, sonohysterography, or saline infusion 

sonography (SIS). SIS has a reported sensitivity of 75 percent and specificity of 

more than 90 percent for detecting endometrial defects. The primary limitation of 

SIS is that it does not provide information regarding the fallopian tubes, although 

rapid loss of saline into the pelvis is certainly consistent with at least unilateral 

patency. 

■ Laparoscopy 

Direct inspection provides the most accurate assessment of pelvic pathology, and 

laparoscopy is the gold standard approach. Chromotubation may be performed, 

and a dilute dye is injected through an acorn cannula placed against the cervix or 

through a balloon catheter positioned within the uterine cavity. Tubal spill is 

evaluated through the laparoscope. Laparoscopy allows both diagnosis and 

immediate surgical treatment of abnormalities such as endometriosis or pelvic 

adhesions. Laparoscopic ablation of these lesions may increase subsequent 

pregnancy rates. 

Laparoscopy also may be considered in patients who fail to conceive with 

clomiphene or gonadotropin ovulation induction. If pelvic disease is found and 

treated, progression to IVF may be avoided. With improvements in IVF success 

rates, this latter argument is becoming less justifiable, as the cost of surgery well 

exceeds the cost of an IVF cycle. 

 

■ Hysteroscopy 

Endoscopic evaluation of the intrauterine cavity is the preferred method to define 

intrauterine abnormalities. Hysteroscopy can be performed in an office or 

operating room. With improved instrumentation, the ability to concurrently 

diagnose and treat abnormalities in the office is increasing. However, 
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substantially more extensive hysteroscopic surgery is possible in the operating 

room. 

■ Cervical Factors 

The cervical glands secrete mucus that is normally thick and impervious to sperm 

and ascending infections. High estrogen levels at midcycle change the quality of 

this mucus. It becomes thin and stretchy and has an increased sodium chloride 

concentration. Estrogen-primed cervical mucus filters out nonsperm components 

of semen and forms channels that help direct sperm into the uterus. Midcycle 

mucus also creates a reservoir for sperm. This allows ongoing release during the 

next 24 to 72 hours and extends the potential time for fertilization. Abnormalities 

in mucus production are most frequently observed in women who have undergone 

cryosurgery, cervical conization, or a loop electrosurgical excision procedure 

(LEEP) for treatment of cervical neoplasia. Cervical infection may also worsen 

mucus quality. 

The postcoital test, also known as the Sims-Huhner test, was used historically to 

evaluate cervical mucus. For this test, a couple is requested to have intercourse on 

the day of ovulation. A subsequent sample of the cervical mucus is evaluated for 

elasticity (Spinnbarkeit) and the number of motile sperm per high-power field. 

This test has been hampered by a limited consensus on the definition of a normal 

test. Many infertility specialists recommend bypassing the cervix with intrauterine 

insemination (IUI) in any woman with prior cervical surgery, especially if she has 

noted a decrease in midcycle mucus production. The remaining utility of the 

postcoital test is or the rare couple who will not consider intrauterine insemination 

or do not have intrauterine insemination readily available. 



Leiomyoma 

PELVIC MASS 
Pelvic masses are common and may involve reproductive organs or 

nongynecologic structures. Affected women can be symptom-free or may 

complain of pain, pressure, dysmenorrhea, infertility, or uterine bleeding. 

Treatment varies with patient age and therapeutic goals. Medical management is 

possible for many with pelvic masses, but for others, procedural interventions 

offer highest success rates. 

Of associated factors, pelvic mass rates and underlying pathology change with 

age. In prepubertal girls, most gynecologic pelvic masses involve the ovary. Even 

before puberty, ovaries are active, and masses are often functional, rather than 

neoplastic, cysts. Of neoplastic lesions, most are benign germcell tumors, 

especially mature cystic teratomas (dermoid cysts). Malignant ovarian tumors in 

children and adolescents are rare, and this age group accounts or only 1.2 percent 

of all ovarian cancers. Most cancers are germ cell tumors, and among children 

and adolescents, rates increase with age. In adolescents, the incidence and type of 

ovarian pathology in general minors that of prepubertal girls. However, with the 

onset of reproductive function, pelvic masses in adolescence may also include 

endometriomas and the sequelae of pelvic inflammatory disease (PID) and 

pregnancy. 

In adult women, the differential diagnosis or a pelvic mass expands. Uterine 

enlargement due to pregnancy, functional ovarian cysts, and leiomyoma are 

among the most common. Endometrioma, mature cystic teratoma, acute or 

chronic tuboovarian abscess (TOA), and ectopic pregnancies are other frequent 

causes. Most pelvic masses in this age group are benign, but malignancy rates 

increase with age. 

In postmenopausal women, with cessation of reproductive function, the causes of 

pelvic mass also change. Simple ovarian cysts and leiomyomas are still frequent. 

Menopause typically results in leiomyoma atrophy, but some uterine bulk may 

still persist. Importantly, malignancy is a more frequent cause in this demographic 

group. Ovarian cancer accounts or nearly 3 percent of new cancers among all 

women. Uterine tumors, including adenocarcinoma and sarcoma, can enlarge the 

uterus. 

LEIOMYOMAS 

Uterine enlargement most frequently reflects pregnancy or leiomyomas. Less 

often, enlargement is from adenomyosis, hematometra, an adhered adnexal mass, 

or malignancy. Of these, leiomyomas are benign smooth muscle neoplasms that 

typically originate from the myometrium. They are often referred to as uterine 

myomas, and they are colloquially called fibroids. Their incidence among women 

is generally cited as 20 to 25 percent, but is as high as 70 to 80 percent in studies 
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using histologic or sonographic examination. The health care consequences of 

these tumors are substantial. From 1998 to 2005, 27 percent of inpatient 

gynecologic admissions were f or uterine leiomyoma care. 

Grossly, leiomyomas are round, rubbery tumors that when bisected display a 

whorled pattern. They possess a distinct autonomy from their surrounding 

myometrium because of a thin, outer connective tissue layer. This clinically 

important cleavage plane allows leiomyomas to be easily “shelled” from the 

uterus during surgery. Histologically, leiomyomas contain elongated smooth-

muscle cells aggregated in dense bundles. Mitotic activity, however, is rare and is 

a key point in differentiation from malignant leiomyosarcoma. 

Each leiomyoma is derived from a single progenitor myocyte. Thus, multiple 

tumors within the same uterus each show independent cytogenetic origins. 

Following their genesis, uterine leiomyomas are estrogen and progesterone 

sensitive tumors. Consequently, they develop during the reproductive years. After 

menopause, leiomyomas generally shrink, and new tumor development is 

infrequent. These sex steroid hormones likely mediate their effect by stimulating 

or inhibiting transcription or cellular growth-factor production. 

UTERINE LEIOMYOMA CLASSIFICATION 

These tumors are classified based on their location and direction of growth. 

Subserosal leiomyomas originate from myocytes adjacent to the uterine serosa, 

and their growth is directed outward. Intramural leiomyomas are those with 

growth centered within the uterine walls. Finally, submucous leiomyomas are 

proximate to the endometrium and grow toward and bulge into the endometrial 

cavity. 

SYMPTOMS 

■ Bleeding 

Most women with leiomyomas are asymptomatic. However, affected women may 

complain of bleeding, pain, pressure, or infertility. In general, symptom risk 

increases with myoma size and number. Bleeding is common, especially heavy 

menstrual bleeding (HMB), and dilated endometrial venules are implicated. 

Dysregulation of local vasoactive growth factors is thought to promote this 

vasodilatation. When engorged venules are disrupted at the time of menstrual 

sloughing, bleeding from these markedly dilated vessels overwhelms the usual 

hemostatic mechanisms. For this reason, subserosal, intramural, and submucous 

tumors all have a propensity to cause HMB. 

■ Pressure and Pain 

A sufficiently enlarged uterus can cause chronic pressure, urinary frequency, 

incontinence, or constipation. Rarely, leiomyomas extend laterally to compress a 

ureter and lead to obstruction and hydronephrosis. Aside from pressure, patient 
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may also note dysmenorrhea, dyspareunia, or noncyclical pelvic pain. Acute 

pelvic pain is a less frequent complaint, but this most often seen with a 

degenerating or prolapsing leiomyoma. Rare tumor complications include torsion 

of a subserosal pedunculated leiomyoma, acute urinary retention, or deep-vein 

thromboembolism. With leiomyoma degeneration, tissue necrosis classically 

causes acute pain, fever, and leukocytosis. This constellation mimics other acute 

pelvic pain sources. Thus, sonography is typically performed to help identify a 

cause, and usually a nondescript leiomyoma is found.  

Computed tomography (CT) may also be obtained, especially if clear 

interpretation of pelvic anatomy is obscured by multiple large leiomyomas or if 

appendicitis, nephrolithiasis, diverticulitis, or others are considered. Treatment of 

myoma degeneration is nonsurgical and includes analgesics and antipyretics as 

needed. However, broad-spectrum antibiotics are often administered, as 

differentiating between leiomyoma degeneration and acute endomyometritis can 

be difficult. In most cases, symptoms improve within 24 to 48 hours. Pain 

stemming from tumor degeneration classically follows uterine artery 

embolization (UAE), and treatment with analgesics usually suffices. Women with 

prolapse of a tumor from the endometrial cavity will typically note cramping or 

acute pain as the tumor stretches the endocervical canal to pass through. 

Associated bleeding or serosanguinous discharge is common. Visual inspection is 

usually diagnostic. However, sonography is often performed to evaluate the size 

and number of other uterine leiomyomas and exclude other possible sources of 

pain.  

■ Infertility and Pregnancy Wastage 

Leiomyomas can diminish fertility, but only 1 to 3 percent of infertility cases are 

due solely to leiomyomas. Their putative effects include occlusion of tubal ostia 

and disruption of the normal uterine contractions that propel sperm or ova. 

Distortion of the endometrial cavity may diminish implantation and sperm 

transport. Importantly, leiomyomas are associated with endometrial inflammation 

and vascular changes that may disrupt implantation. 

Of myomas, subfertility is more closely associated with submucous leiomyomas 

than with tumors located elsewhere. Improved pregnancy rates following 

hysteroscopic resection have provided most of the indirect evidence or this link. 

In contrast, evidence does not implicate subserosal tumors. For intramural 

leiomyomas that do not distort the endometrial cavity, the relationship with 

subfertility is more tenuous. Several investigators have reported equally good in 

vitro fertilization (IVF) success rates in women with and without leiomyomas that 

did not distort the endometrial cavity. Others, however, have reported adverse 

fertility effects from such intramural leiomyomas. Importantly, the strength of this 

evidence must be weighed against the morbidity associated with myomectomy. 

Namely, peritubal or intrauterine adhesions can threaten fertility, and myometrial 

defects risk uterine rupture during subsequent pregnancies. Both uterine 
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leiomyoma and spontaneous miscarriage are common, and an association between 

these has not been shown convincingly. Moreover, there is no conclusive evidence 

that surgical treatment reduces miscarriage rates. 

DIAGNOSIS 

Leiomyomas are often detected by pelvic examination with findings of uterine 

enlargement, irregular contour, or both. In reproductive-aged women, uterine 

enlargement prompts determination of a urine or serum β-human chorionic 

gonadotropin (hCG) level. Sonography is initially done to define pelvic anatomy. 

Transvaginal sonography (TVS) provides superior resolution, but some uteri are 

so large that transabdominal sonography is needed to image the entire corpus. The 

sonographic appearances of leiomyomas vary from hypo- to hyperechoic 

depending on the ratio of smooth muscle to connective tissue and whether there 

is degeneration. Calcification and cystic degeneration create the most 

sonographically distinctive changes. Calcifications appear hyperechoic and 

commonly rim the tumor or are randomly scattered throughout the mass. Cystic 

or myxoid degeneration typically fills the leiomyoma with multiple, smooth-

walled, round, irregularly sized but generally small hypoechoic or anechoic areas. 

If HMB, dysmenorrhea, or infertility accompanies a pelvic mass, then the 

endometrial cavity is evaluated or submucous leiomyomas, endometrial polyps, 

congenital anomalies, or synechiae. With focal lesions such as submucous 

leiomyomas, the endometrium appears thick or irregular during TVS, and adjunct 

imaging tools may help clarify anatomy. Of these, saline infusion sonography 

(SIS) or hysteroscopy may provide additional cavity information. Also, three-

dimensional (3-D) T VS and 3-D SIS can be valuable. Leiomyomas have 

characteristic vascular patterns that can be identified by color and power Doppler 

techniques. A peripheral circumferential rim of vascularity from which a few 

vessels arise to penetrate into the center of the tumor is a classic finding. As such, 

Doppler imaging can be used to help differentiate an extrauterine leiomyoma from 

another pelvic mass or a submucous leiomyoma from an endometrial polyp. For 

the infertile woman, the endometrial cavity can be evaluated with 

hysterosalpingography (HSG) or hysterosalpingo-contrast sonography HyCoSy. 

This offers the advantage to also define tubal patency. 

When imaging is limited by body habitus or distorted anatomy, magnetic 

resonance (MR) imaging may be required. Although used less often for myoma 

evaluation, this tool allows more accurate assessment of the size, number, and 

location of leiomyomas, which may help identify appropriate candidates for 

hysterectomy alternatives such as myomectomy or UAE. Importantly, MR 

imaging can also aid differentiation of an intramural leiomyoma, which is a 

suitable indication or myomectomy, from a focal, compact collection of 

adenomyosis, which is poorly suited or enucleation. 
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MANAGEMENT 

■ Observation 

Regardless of their size, asymptomatic leiomyomas usually can be observed and 

surveilled with an annual pelvic examination. At times, adnexal assessment may 

be hindered by large uterine size or irregular contour, and adequate uterine and 

adnexal assessment can both be limited by patient obesity. In these cases, some 

may choose to add annual sonographic surveillance. Leiomyomas in general are 

slow-growing. A longitudinal sonography-based study showed the average 

diameter growth to be only 0.5 cm/yr, although diameter growth greater than 3 

cm/yr has been observed. Moreover, growth rates of leiomyomas within the same 

patient will vary widely, and some tumors will even spontaneous regress. 

Therefore, predicting myoma growth or symptom onset is difficult, and watchful 

waiting may be the best option for an asymptomatic patient. 

■ Sex Steroid Hormones 

Both COCs and progestins have been used to induce endometrial atrophy and to 

decrease prostaglandin production in women with leiomyomas. Sex steroid 

contraceptives are a reasonable treatment option or menses-related leiomyoma 

symptoms. However, because of the unpredictable effects of progestins on 

leiomyoma growth it is necessary close monitoring of leiomyoma and uterine size. 

■ GnRH Receptor Agents 

These compounds are synthetic derivatives of the GnRH decapeptide. They are 

inactive if taken orally, but intramuscular (IM), subcutaneous, and intranasal 

preparations are available.  

Leuprolide acetate (Lupron) is approved for leiomyoma treatment and is available 

in a 3.75-mg monthly dose or 11.25-mg 3-month dose, both given IM. Add-back 

therapy traditionally includes estrogen combined with a progestin, and those 

studied have generally been lowdose preparations equivalent to menopausal HRT. 

Short-term, preoperative GnRH agonist use offers several advantages. Their use 

decreases HMB and may allow correction of anemia. Decreased uterine size as a 

result of treatment may allow a less complicated or extensive surgical procedure. 

■ Non hormonal Options 

Tranexamic acid (TXA) is an antifibrinolytic agent. Studies have not evaluated 

TXA specifically or myoma-related HMB, but subgroup analysis does provide 

some support for its use for myoma-related bleeding. 

The benefits of NSAIDs for leiomyoma-related bleeding are less clear, and the 

few studies have conflicting results. Thus, although NSAIDs are potentially 

helpful for myoma-related dysmenorrhea, available data do not support their use 

as sole agents for leiomyoma-related HMB. 
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Because aromatase levels are higher with myomas, aromatase inhibitors (AIs) for 

leiomyoma treatment seem logical. However, only a few small studies have 

evaluated short-term use of the oral nonsteroid AIs, letrozole and anastrozole.  

Uterine Artery Embolization. This is an angiographic interventional procedure 

that delivers polyvinyl alcohol microspheres or other synthetic particulate emboli 

into both uterine arteries. Uterine blood flow is thereby obstructed, producing 

ischemia and necrosis. Because vessels serving leiomyomas have a larger caliber, 

these microspheres are preferentially directed to the tumors, sparing the 

surrounding myometrium. During UAE, an angiographic catheter is placed in one 

femoral artery and advanced under fluoroscopic guidance to sequentially 

catheterize both uterine arteries. UAE is a management option for women with 

documented uterine leiomyomas who have significant symptoms despite medical 

management and who might otherwise be considered a candidate for 

hysterectomy or myomectomy. Embolization is effective for leiomyoma-related 

symptoms. Several randomized controlled trials have shown high rates of patient 

satisfaction and symptom improvement. Compared with hysterectomy, UAE is 

associated with shorter hospitalization, reduced 24-hour pain scores, and earlier 

return to daily activities. UAE also compares favorably with myomectomy for 

symptom relief. However, some patients do not achieve adequate improvement. 

Namely, long-term surveillance reveals that approximately 26 to 37 percent of 

UAE-treated patients will require a subsequent procedure, which in many cases is 

hysterectomy.  

■ Magnetic Resonance guided Focused Ultrasound  

MRgFUS. This is also called MR-guided high intensity focused ultrasound (MR-

HIFU). With this FDA-approved intervention, ultrasound energy is focused to 

heat and incite coagulative necrosis in selected myomas. Concurrent MR imaging 

enables precise targeting and provides real-time tissue temperature feedback to 

limit surrounding thermal injury. During sessions lasting 2 to 3 hours, a patient 

lies prone within the MR imaging unit, and the bladder is continuously drained. 

Advantageously, MRgFUS is non invasive, requires only conscious sedation, and 

is associated with rapid recovery and return to daily activities. 

■ Surgery 

Hysterectomy. For women with persistent symptoms despite conservative 

therapy, surgery is necessary for many with myomas. Options include 

hysterectomy, myomectomy, endometrial ablation, and myolysis. Of these, 

hysterectomy is the definitive and most common surgery. Hysterectomy is 

effective for myoma symptoms, and a study of 418 women undergoing 

hysterectomy found satisfaction rates greater than 90 percent. There were marked 

improvements in pelvic pain, urinary symptoms, fatigue, psychological 

symptoms, and sexual dysfunction. However, benefits are balanced against the 

risks of major surgery. 
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Hysterectomy can be performed vaginally, abdominally, or laparoscopically 

depending on patient and uterine factors.  

With hysterectomy, removal of the ovaries may or may not be desired. 

Prophylactic salpingectomy to lower ovarian cancer risk is another consideration. 

Myomectomy. This uterus-preserving surgery excises myomas and is considered 

for women who desire fertility preservation or who decline hysterectomy. This 

can be performed hysteroscopically, laparoscopically, or via laparotomy. In 

general, predominantly intracavitary myomas are resected hysteroscopically, 

whereas subserosal or intramural myomas require laparotomy or laparoscopy or 

excision. Hysteroscopic resection is an incisionless, day-surgery procedure that 

affords quick recovery. For women with subserosal or intramural myomas, 

surgeons must use a laparotomic or laparoscopic approach to enucleate tumors 

buried in the muscular uterine walls and then reconstruct normal anatomy. As 

such, surgical complexity and subsequent risks are increased. This type of 

myomectomy usually improves pain and bleeding. When selecting a surgical 

approach for subserosal or intramural myomas, several factors are weighed. 

Laparoscopic leiomyoma resection yields successful outcomes and recurrence 

rates comparable to those or laparotomy. Advantageously, shorter hospital stays 

and less febrile morbidity, blood loss, adhesion formation, and pain are found with 

laparoscopic resection compared with laparotomy. However, limitations to a 

laparoscopic approach include myoma size, number, and location, and 

laparoscopic surgical skills, especially multilayer suturing of the leiomyoma beds 

following enucleation. In general, large intramural and multiple myomas require 

higher skill levels. 

Hysterectomy. In women not seeking pregnancy, risk and benefits aid the decision 

between myomectomy and hysterectomy. Again, for intracavitary lesions, 

hysteroscopic resection is preferred. For intramural or subserosal lesions, open 

myomectomy compared with open hysterectomy yields similar blood loss, 

intraoperative injuries, and febrile morbidity. However, if laparoscopic 

approaches are examined, one study showed laparoscopic myomectomy resulted 

in greater blood loss, higher rates of transfusion and conversion to laparotomy, 

but lower risks of bladder injury compared with laparoscopic hysterectomy. 



Endometriosis 

ENDOMETRIOSIS 
 
Endometriosis is a common benign disorder defined as the presence of 

endometrial glands and stroma outside of the normal location. Implants of 

endometriosis are most often found on the pelvic peritoneum, but other frequent 

sites include the ovaries and uterosacral ligaments. Endometrial tissue located 

within the myometrium is termed adenomyosis. Women with endometriosis may 

be asymptomatic, subfertile, or suffer varying degrees of pelvic pain. This is an 

estrogen-dependent disease and thus lends itself to hormone-based treatment. 

However, in those with disease refractory to medical management, surgery may 

be required. 

 
INCIDENCE 

The incidence of endometriosis is difficult to quantify, as women with the disease 

are often asymptomatic. Moreover, imaging modalities have low sensitivities for 

small implants. The primary method of diagnosis is laparoscopy, with or without 

biopsy for histologic diagnosis. Using this standard, the annual incidence of 

surgically diagnosed endometriosis was 1.6 cases per 1000 women aged between 

15 and 49 years. In asymptomatic women, the prevalence of endometriosis ranges 

from 6 to 11 percent, depending on the population studied and mode of diagnosis. 

However, because of its link with infertility and pelvic pain, endometriosis is 

notably more prevalent in subpopulations of women with these complaints. From 

studies, the prevalence lies between 20 to 50 percent in infertile women, and in 

those with pelvic pain, it ranges from 40 to 50 percent. Nearly two thirds of 

adolescents undergoing diagnostic laparoscopy for pelvic pain had evidence of 

endometriosis. 

Previously, white women were thought to be disproportionately affected. More 

recent studies have provided variable results. Some show greater rates for whites 

and Asians, whereas others have found no statistically significant differences in 

endometriosis prevalence among any racial or ethnic groups. 

 
PATHOPHYSIOLOGY 

■ Pathogenesis 
The definitive cause of endometriosis remains unknown, but theories have been 

proposed. A more favored one describes retrograde menstruation through the 

fallopian tubes (Sampson. 1927). These refluxed endometrial fragments invade 

the peritoneal mesothelium and develop a blood supply for implant survival and 

growth. Importantly however, most women have retrograde menstruation. Thus, 

other factors. such as immunologic and angiogenic components, likely aid implant 

persistence. 

Another hypothesis, the stem cell theory, implicates undifferentiated 

endometrial cells that initially reside in the endometrium's basalis layer. These 

cells differentiate into epithelial, stromal, and vascular cells as the endometrium 
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is routinely regenerated each cycle. If displaced to an ectopic location, such as by 

retrograde menstruation, these stem cells may give rise to endometriosis.  

Aberrant lymphatic or vascular spread of endometrial tissue has also been 

implicated. Lymphatic spread of endometriosis to pelvic sentinel lymph nodes is 

noted in affected women. Findings of endometriosis in unusual locations, such as 

the groin, also bolster this theory. Last, cases in which no peritoneal implants are 

found, but solely isolated retroperitoneal lesions are noted, implicate lymphatic 

spread. 

Another theory concerns coelomic metaplasia and suggests that the parietal 

peritoneum is pluripotent and can undergo metaplastic transformation to tissue 

histologically identical to normal endometrium. Because the ovary and the 

progenitor of the endometrium, the müllerian ducts, are both derived from 

coelomic epithelium, such metaplasia may help explain endometriosis involving 

the ovary. This process may also underlie cases of endometriosis in those without 

menstruation, such as premenarchal girls and males treated with estrogen and 

orchiectomy for prostate cancer. Last, a theory purports that müllerian remnants 

left along their embryonic path undergo abnormal differentiation. 

 
■ Anatomic Sites 
Endometriosis may develop anywhere within the pelvis and on other extrapelvic 

peritoneal surfaces. Most commonly, endometriosis is found in the dependent 

areas of the pelvis. As such, the anterior and posterior cul-de-sacs, other pelvic 

peritoneum, the ovary, and uterosacral ligaments are frequently involved. 

Additionally, the rectovaginal septum, ureter, and bladder and rarely, 

pericardium, surgical scars, and pleura may be affected. One pathologic review 

revealed that endometriosis has been identified on all organs except the spleen. 

Implants may be superficial or they may be deep infiltrating endometriosis (DIE), 

that is, infiltrative forms that involve vital structures such as bowel, bladder, and 

ureters. Some definitions of DIE also quantify invasion as > 5 mm. 

As just noted, ovarian endometriomas are frequent manifestations of 

endometriosis. These smooth-walled, dark-brown ovarian cysts are filled with a 

chocolate-appearing fluid and may be unilocular or when larger, multilocular. 

Their pathogenesis is unclear, yet three theories include invagination of ovarian 

cortex implants, coelomic metaplasia, and secondary involvement of functional 

ovarian cysts by endometrial implants located on the ovarian surface. 

 
■ Molecular Mechanisms 
Endometriosis is an estrogen-dependent, chronic inflammatory disease with 

aberrant growth of ectopic endometrial tissue. In this discussion, eutopic 

endometrium is that which lines the uterine cavity. whereas ectopic endometrium 

describes that outside the cavity. In affected patients, ectopic endometrial 
implants show molecular differences from the eutopic endometrium of unaffected 

women. The disturbed molecular mechanisms in this disease are yet to be 

completely defined. However, suspected underpinnings include an environment 
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of estrogen dominance, estrogen dependence, and progesterone resistance within 

implants; inflammation; escape from immune clearance; local invasion and 

neurovascularity development; and genetic predisposition. 

 
Estrogen and Progesterone 

Estrogen plays a causative role in endometriosis formation and is derived from 

multiple sources. First, most estrogen in women is produced directly by the 

ovaries. Second, peripheral tissues also produce estrogens through conversion of 

ovarian and adrenal androgens by the enzyme aromatase. Endometriotic implants 

express aromatase and 17β -hydroxysteroid dehydrogenase type 1, which are the 

enzymes responsible for conversion of androstenedione to estrone and of estrone 

to estradiol, respectively. Implants, however, are deficient in 17β -hydroxysteroid 

dehydrogenase type 2, which inactivates estrogen. This enzymatic combination 

ensures that implants create an estrogenic environment. Moreover, it provides the 

rationale for aromatase inhibitor use to diminish aromatase activity in refractory' 

clinical cases. Last, the endometriotic stromal cell uniquely expresses the full 

complement of genes in the steroidogenic cascade, which is sufficient to convert 

cholesterol to estradiol itself. 

In addition to an estrogenic environment, normal progesterone effects are 

attenuated in endometriosis. This progesterone resistance is thought to stem from 

an overall low concentration of progesterone receptors within implants. 

Specifically, pathological over expression of estrogen receptor β in endometriosis 

suppresses estrogen receptor α expression. This diminishes estradiol-mediated 

induction of the progesterone receptor in endometriotic cells. 

As one consequence of this resistance, survival of refluxed endometrium in 

affected women may be bolstered. Namely, normal endometrium does not express 

aromatase and has elevated levels of 17 β -hydroxysteroid dehydrogenase type 2 

in response to progesterone. As a result, progesterone antagonizes the estrogen 

effects in normal endometrium during the luteal phase. Endometriosis, however, 

manifests a relative progesterone-resistant state, which prevents this antagonism 

in its implants. 

Progesterone resistance may also enhance implantation of refluxed 

endometrium. Invasion of the mesothelium can be aided by matrix 

metalloproteinases (MMPs). These are a group of collagenase proteins that can 

digest and remodel extracellular matrix and are imp heated in endometrial 

turnover during normal menstruation. Of the various MMPs. MMP-3 expression 

is significantly increased in women with endometriosis compared with healthy 

controls, and its expression is significantly elevated during the luteal phase. 

Progesterone represses MMP activity. Thus, in affected patients, progesterone 
resistance within these implants may augment the MMP activity necessary for 

implant invasion. 

Inflammation 

Prostaglandin E2 (PGE2) is the most potent inducer of aromatase activity in 

endometrial stromal cells. Estradiol produced in reponse to the increased 
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aromatase activity subsequently augments PGE2 production by stimulating the 

cyclooxygenase type 2 (COX-2) enzyme in uterine endothelial cells. This creates 

a positive feedback loop and potentiates the estrogenic effects on endometriosis 

proliferation. Nonsteroidal anti-inflammatory drugs (NSAIDs) are used clinically 

to reduce prostaglandin formation and thereby decrease endometriosis-linked 

pain. 

 
Immune System 

With retrograde menstruation, refluxed menstrual tissue in most women is usually 

cleared by macrophages, natural killer (NK) cells, and lymphocytes. For this 

reason, immune system dysfunction is one likely mechanism for endometriosis 

establishment. Of these immune cells, macrophages serve as scavengers, and 

increased numbers are found in the peritoneal cavity of women with 

endometriosis. Although this increased population might logically act to suppress 

endometrial proliferation, macrophages in these affected women actually 

stimulate endometriotic tissue. 

Of other immune system players, NK cells have cytotoxic activity against 

foreign cells. Although NK cell numbers are unaltered in the peritoneal fluid of 

affected women, the NK cell cytotoxicity' against endometrium is decreased. 

Cellular immunity may also be disordered in women with endometriosis, and 

T lymphocytes are implicated. For example, in patients with endometriosis 

compared with unaffected individuals, total lymphocyte numbers or 

helper/suppressor subpopulation ratios do not differ in peripheral blood. 

However, peritoneal fluid lymphocyte numbers are increased. Also, the cytotoxic 

activity of T lymphocytes against autologous endometrium in affected women is 

impaired. 

Humoral immunity is also altered in affected women and is thought to play a 

role. Endometrial antibodies of the IgG class are more frequently detected in the 

serum of women with endometriosis. One study also identified IgG and IgA 

autoantibodies against endometrial and ovarian tissues in the serum and in 

cervical and vaginal secretions of affected women. These results suggest that 

endometriosis may be, in part, an autoimmune disease. 

Cytokines are small, soluble immune factors involved in signaling of other 

immune cells. Numerous cytokines, especially interleukins, are suspected in 

endometriosis pathogenesis. Of specific interest, increased levels of interleukin-

1β (IL-1β), IL-6. and IL-8 have been identified in relevant tissues and fluids. 

Other cytokines and growth factors are associated with endometriosis 

establishment. For example, both monocyte chemoattractant protein-1 (MCP-1) 
and RANTES (regulated on activation, normal T-cell expressed and secreted) can 

attract monocytes. Levels of these cytokines are increased in the peritoneal fluid 

of those with endometriosis and positively correlate with disease severity. In 

addition, vascular endothelial growth factor (VEGF) is an angiogenic growth 

factor, which is upregulated by estradiol in endometrial stromal cells and 

peritoneal fluid macrophages. Levels of this factor are increased in the peritoneal 
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fluid of affected women. Although the exact role of these cytokines is unclear, 

perturbations in their expression and activity further support an immunologic role 

in endometriosis development. 

 
Genetics 

No mendelian genetic inheritance pattern has been identified for endometriosis. 

But. the increased incidence in first-degree relatives suggests a polygenic 

multifactorial pattern. For example, in population studies. 4 to 8 percent of the 

female siblings or mothers of affected women had endometriosis. Other research 

revealed that women with endometriosis and an affected first-degree relative were 

more likely to have severe endometriosis (61 percent) than women without an 

affected first-degree relative (24 percent). Studies also demonstrate concordance 

for endometriosis in monozygotic twin pairs. 

To assist with identifying candidate genes, population-based genome-wide 

association studies (GWASs) have been performed. These studies are founded on 

the principle that common diseases, such as endometriosis, are caused by genetic 

variants that are common themselves. With GWAS, a set of several 100,000 

common single nucleotide polymorphisms (SNPs or single DNA base-pair 

changes) are selected to provide the maximum coverage of the genome. 

Their frequencies are then compared between affected and unaffected groups. 

From GWASs of endometriosis, several candidate genes and chromosomes have 

been identified for further study. 

 
CLASSIFICATION 

The primary method of endometriosis diagnosis is visualization of endometriotic 

lesions by laparoscopy, with or without biopsy for histologic confirmation. The 

extent of endometriosis can vary widely between individuals, and thus, one 

classification by the American Society for Reproductive Medicine (1997) allows 

disease to be quantified. With this, endometriosis on the peritoneum, ovaries, 

fallopian tubes, and cul-de-sac is scored at surgery. At these sites, points are 

assigned for disease surface area degree of invasion, morphology, and extent of 

associated adhesions. Also, endometriotic lesions are morphologically 

categorized as white, red. or black. In this system, endometriosis is classified as 

stage I (minimal), stage II (mild), stage III (moderate), and stage IV (severe). 

Advantages of this system are its widespread implementation, its ease of use. 

and its four simple-to-comprehend stages. However, the system has limitations. It 

correlates poorly with infertility and pain symptoms. For example, women with 

extensive disease (stage IV) may note few complaints, whereas those with 

minimal disease (stage I) may have significant pain or subfertility or both. This 

poor predictive ability stems in part from scores that are derived from subjective 

visual examination. Moreover, disease invoking ureter. bowel or other extrapelvic 

sites is not scored. To address these shortcomings, other systems have been 

developed but are yet to be widely used. These include the ENZIAN staging 

system to better represent DIE and the Endometrial Fertility Index. 
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SYMPTOMS 

■ Pain 
As noted, women with endometriosis may be asymptomatic, but chronic pelvic 

pain (CPP) or subfertility is common. Of endometriosis-associated CPP. 

dysmenorrhea, dyspareunia. and noncyclic pain are frequent types. Less often 

affected women may also complain of dyschezia (pain with defecation), dysuria. 

or abdominal wall pain. 

At the molecular level, the underlying cause of pain is unclear, but 

proinfammatory cytokines and prostaglandins released by endometriotic implants 

may be one source. Other investigations implicate nerve growth into 

endometriotic implants. Once established, continued exposure of these sensory 

nerves to the inflammatory environment within the implants can lead to central 

sensitization and CPP. The variability of implant location and these chemical 

influences help explain the differing pain manifestations experienced by women 

with endometriosis. That said, typical pain scoring tools such as the visual 

analogue scale and the numerical rating scale are suitable for initial assessment 

and for evaluation of treatment efficacy. 

Of pain types, endometriosis-associated dysmenorrhea typically precedes 

menses by 24 to 48 hours. Compared with primary dysmenorrhea, this pain is 

thought to be more severe and is less responsive to NSAIDs and combination oral 

contraceptives. Presence of DIE also positively correlates with dysmenorrhea 

severity. 

Endometriosis-associated dyspareunia is often related to rectovaginal septum, 

uterosacral ligament, or posterior cul-de-sac disease, although other involved sites 

can cause painful intercourse. Tension on diseased uterosacral ligaments during 

intercourse may trigger this pain. Although some women with endometriosis 

describe a history of dyspareunia since coitarche. Endometriosis-associated 

dyspareunia is suspected if pain develops after years of pain-free intercourse. 

Noncyclic chronic pelvic pain (CPP) is another frequent symptom of 

endometriosis. Approximately 33 percent of women with CPP are found to have 

endometriosis at the time of laparoscopy. This percentage is higher in adolescents 

with CPP. Some studies correlate pain severity with advanced-stage disease, 

whereas other studies do not. 

The focus of chronic pain may vary. If the rectovaginal septum or uterosacral 

ligaments are involved with disease, pain may radiate to the rectum or lower back. 

Alternatively, pain radiating down the leg and causing cyclic sciatica may reflect 

sciatic nerve involvement. That said, pain may correlate poorly with pelvic 

disease location. 

 
■ Infertility 

The incidence of endometriosis in women with subfertility is 20 to 30 percent. In 

addition, although wide variability is reported, patients with infertility appear to 

have a greater incidence of endometriosis than fertile controls (13 to 33 percent 
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versus 4 to 8 percent). Furthermore, there is an increased prevalence of more 

severe stages of endometriosis in women with infertility. 

Adhesions are one intuitive explanation for endometriosis related infertility. 

These may impair normal oocyte pick-up and transport by the fallopian tube. 

Beyond mechanical impairment numerous subtle defects also appear to be 

involved. Such defects include perturbations in follicle development, ovulation, 

sperm function, embryo quality and development, and implantation. 

A link between infertility and milder forms of endometriosis is less well 

supported. An association is suggested by the differing prevalence of 

endometriosis between infertile and fertile women. For example, women with 

minimal endometriosis had a 12-month cumulative pregnancy rate of 47 percent, 

which is below that of normal fertile women. Furthermore, a prospective cohort 

study demonstrated that women with minimal or mild endometriosis had a 

fecundity similar to that of those with unexplained infertility. 

In moderate to severe endometriosis (stage III to IV). tubal and ovarian 

architecture are often distorted. As a result, impaired fertility would be expected. 

Few studies report fecundity rates in women with severe endometriosis. One 

investigation comparing mild, moderate, and severe endometriosis revealed a 

monthly fecundity rate of 8.7 percent in those with mild disease. 3.2 percent with 

moderate disease, and no pregnancies with severe disease. In another, women 

with severe endometriosis undergoing in vitro fertilization (IVF) had poorer 

implantation and pregnancy rates compared with those with mild disease. 

 
■ Symptoms from Specific Sites 
Rectosigmoid Lesions 

Defecatory pain develops much less often than other types of CPP in affected 

patients. Complaints may be chronic or cyclic, and they can be associated with 

constipation, diarrhea, or cyclic hematochezia. Thus, gastrointestinal causes of 

CPP are also entertained during evaluation. The origin of symptoms can be 

fixation of the rectum to adjacent anatomic structures or rectal wall inflammation. 

Symptoms may also stem from DIE of the gastrointestinal tract, which 

complicates 5 to 12 percent of proven endometriosis cases. Bowel DIE 

predominantly involves rectosigmoid colon and much less so the small bowel, 

cecum, or appendix. Lesions are usually confined to the subserosa and muscularis 

propria. Thus, colonoscopy offers poor diagnostic sensitivity. Rarely, more severe 

cases may involve the bowel wall transmurally and lead to intestinal obstruction 

or a clinical picture suggesting malignancy. 

For diagnosis, rectal DIE can be imaged by transvaginal sonography (TVS), 

and sensitivity approximates 80 percent. However. TVS techniques used to 

diagnose DIE have a learning curve, and these are predominantly performed at 

tertiary care centers. Magnetic resonance (MR) imaging can clarify anatomy and 

degree of invasion, especially preoperatively. Laparoscopy typically provides the 

definitive diagnosis. 
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Without obstructing symptoms, women may be considered for conservative 

management with hormonal therapy. However, treatment is often surgical, and 

cases often warrant a surgeon skilled in bowel surgery. Variables such as anatomic 

site. DIE depth, lesion size, and number of foci influence surgery. Colorectal 

segment resection may be needed. Less invasive techniques that shave down the 

lesion without opening the rectum or that excise discrete nodules are also 

described. 

 
Urinary Tract Lesions 

Logically, endometriosis should be considered if urinary tract symptoms persist 

despite negative urine culture results. Symptoms, if present, are more common 

with bladder disease. These include dysuria, suprapubic pain, urinary frequency, 

urgency, and hematuria. Costovertebral angle pain may reflect ureteral 

endometriosis with obstruction and hydronephrosis that can progress eventually 

to kidney function loss. 

The prevalence of urinary tract DIE is about 2.6 percent. TVS has suitable 

accuracy for bladder DIE but is less sensitive for ureteral disease. In unclear cases. 

MR imaging can add additional anatomic information. Considering associated 

symptoms with urinary tract DIE, cystoscopy with biopsy’ can also help clarify 

the diagnosis. 

Treatment is either medical or surgical. If elected, surgery for bladder invasion 

is typically partial cystectomy. Surgeries for ureteral involvement vary by disease 

severity and include: (1) freeing the tethered ureter by ureterolysis. (2) segmental 

resection and reanastomosis, or (3) ureter reimplantation into the bladder, that is, 

ureteroneocystotomy. 

 
Anterior Abdominal Wall 

Some individuals with abdominal pain can have anterior abdominal wall 

endometriomas. Most of these lesions develop in the abdominal scar after uterine 

surgery or cesarean delivery, whereas others form unrelated to prior operations. 

Implants usually are found within the subcutaneous layer, are palpable, and may 

involve the adjacent fascia. Less often, the rectus abdominis muscle is infiltrated. 

Diagnostic tools are variably employed, and abdominal wall sonography, 

computed tomography (CT), MR imaging, and fine-needle aspiration are options. 

The decision to perform concurrent TVS is typically guided by whether CPP 

symptoms coexist. 

In most instances, implants are surgically excised for pain relief and diagnosis. 

For small implants, preoperative imaging may not be needed. But with larger 

implants and concerns for fascial or rectus abdominis muscle involvement, CT or 

MR imaging can aid surgery' planning. Large fascial defects following excision 

may require mesh to close the defect. 
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Thoracic Lesions 

Thoracic endometriosis defines implants inside the thoracic cavity that lead to 

symptoms described as menstrual or synonymously called “catemenial”. These 

include cyclic chest or shoulder pain, hemoptysis, or pneumothorax, which 

predominantly occurs on the right. Chest CT is preferred imaging. For 

pneumothorax, minimally invasive thorascopic surgery is usually indicated. This 

is often coupled with several months of postoperative gonadotropin-releasing 

hormone (GnRH) or of progestin therapy identical to that for pelvic endometriosis 

treatment. Hemoptysis, depending on findings, may be treated hormonally or 

surgically. 

 
DIAGNOSTIC EVALUATION 

■ Physical Examination 
For the most part, endometriosis is a disease confined to the pelvis. Accordingly, 

visual cues are often lacking. Some exceptions include endometriosis within an 

episiotomy scar or surgical scar, most often within a Pfannenstiel incision. Rarely, 

endometriosis may develop spontaneously within the perineum or perianal region. 

Occasionally, blue, or red powderburn lesions are seen on the cervix or the 

posterior vaginal fornix. These lesions can be tender or bleed with contact. 

During bimanual examination, pelvic organ palpation often reveals suggestive 

anatomic abnormalities. Uterosacral ligament nodularity and tenderness may 

reflect active disease or scarring along the ligament. An enlarged, cystic adnexal 

mass may represent an ovarian endometrioma. which can be mobile or adhered to 

other pelvic structures. A retroverted, fixed, tender uterus and a firm, fixed 

posterior cul-de-sac are among other findings. Pelvic nodularities secondary to 

endometriosis may be more easily detected by bimanual examination during 

menses. However, examination is generally inaccurate in assessing the extent of 

endometriosis, especially if the lesions are extragenital. Last, rectal examination 

may reveal rectovaginal septum nodularity or tenderness. 

 
■ Laboratory Testing 
Laboratory investigations are often undertaken to exclude other causes of pelvic 

pain. Initially, a complete blood count (CBC), human chorionic gonadotropin 
assay urinalysis and urine cultures, vaginal cultures, and cervical swabs may be 

collected to exclude infections or pregnancy complications. If urinary tract 

endometriosis is suspected, then renal function can also be assessed by creatinine 

levels. 

Numerous serum markers have been studied as possible diagnostic tools. 

Cancer antigen 125 (CA125) is a glycoprotein that is found in fallopian tube 

epithelium, endometrium, endocervix, pleura, and peritoneum. This marker is 

used in ovarian cancer evaluation and surveillance. Recognized by monoclonal 

antibody assays, elevated CA125 levels positively correlate with endometriosis 

severity. Unfortunately, the assay has poor sensitivity in detecting mild 

endometriosis and appears to be a better diagnostic test for stage III or IV 
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endometriosis. Although the role of this assay in clinical practice is uncertain, it 

may be useful in the presence of a sonographically detected ovarian cyst 

suggestive of an endometrioma. 

 
■ Diagnostic Imaging 
Many women with endometriosis present with CPP, and TVS is an initial imaging 

tool. It is accurate in detecting endometriomas and aids exclusion of other causes 

of pelvic pain. However, imaging of superficial endometriosis or endometriotic 

adhesions is inadequate. Small endometriotic plaques or nodules may 

occasionally be seen, but these findings are inconsistent. 

Endometriomas can be diagnosed by TVS with adequate sensitivity in most 

settings if they are 20 mm in diameter or greater. Sensitivity and specificity of 

TVS to diagnose endometriomas range from 64 to 90 percent and from 22 to 100 

percent, respectively. An endometrioma classically is cystic with homogeneous, 

low-level internal echoes, often described as "ground glass" echogenicity. There 

is normal surrounding ovarian tissue. As such, these may have an identical 

appearance to hemorrhagic corpus luteum cysts. Although endometriomas are 

most often unilocular, one to four thin septations can be found. Less typically, 

these cysts can display thick septations or walls. Also less often, echogenic wall 

foci that lack flow when color Doppler is applied can be seen and are typically 

depositions of blood or blood components. Color Doppler TVS often 

demonstrates pericystic, but not intracystic flow. Although endometriomas can be 

found in postmenopausal women, they are less common and more often are 

multilocular compared with those in reproductive-aged women. 

TVS for DIE involving the bowel and bladder has suitable accuracy. That said, 

for the diagnosis of rectal endometriosis. TVS is highly operator dependent, and 

experience is often lacking. Thus, MR imaging may clarify anatomy for equivocal 

sonographic findings and offers superior resolution at soft tissue interfaces. In 

some cases with DIE, MR imaging can assist preoperative planning. 

CT scanning plays a limited role in the evaluation of endometriosis. This is 

because TVS images endometriomas well and CT has poor sensitivity for small 
implants and plaques. That said, chest CT is preferred for thoracic endometriosis. 

CT is suitable for abdominal wall endometrioma evaluation. Also, in selected 

cases, CT may have a role to evaluate bowel or ureteral endometriosis. 

 
■ Diagnostic Laparoscopy 
Although imaging can add clinical information, laparoscopy is the primary 

method used for diagnosing endometriosis. Surgical findings vary and may 

include discrete endometriotic lesions, endometrioma, or adhesions. Implants are 

typically found on pelvic organ serosa and pelvic peritoneum. Lesions are 

variably colored and can be red (red, red-pink, or clear), white (white or yellow-

brown), and black (black or black-blue). White and red lesions most commonly 

correlate with the characteristic histologic findings of endometriosis. Dark lesions 

are pigmented by hemosiderin deposition from trapped menstrual debris. In 
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addition to color differences, endometriotic lesions may differ morphologically. 

They can appear as smooth blebs on peritoneal surfaces, as holes or defects within 

the peritoneum, or as flat stellate lesions whose points are formed by surrounding 

scar tissue. Endometriotic lesions may be superficial or may deeply invade the 

peritoneum or pelvic organs. 

Endometriomas are easily identified during laparoscopy. Laparoscopic 

visualization of ovarian endometriomas has a sensitivity and specificity of 97 

percent and 95 percent, respectively. Because of this, ovarian biopsy is rarely 

required for diagnosis. 

 
■ Pathologic Analysis 
Current guidelines do not require biopsy and histologic evaluation for the 

diagnosis of endometriosis. However, some suggest that relying solely on 

laparoscopic findings in the absence of histologic confirmation often results in 

overdiagnosis. Specifically, the greatest discordance between laparoscopic and 

histologic findings is noted in scarred lesions. Histologic diagnosis requires both 

endometrial glands and stroma found outside the uterine cavity. Additionally, 

hemosiderin deposition is frequently seen. The gross appearance of endometriotic 

lesions often suggests certain microscopic findings. For example, if examined 

microscopically, red lesions are frequently vascularized, whereas white lesions 

more often display fibrosis and few vessels. 

 
TREATMENT 

Therapy for endometriosis depends on a woman's specific complaints, symptom 

severity, location of endometriotic lesions, goals for treatment, and desire to 

conserve future fertility. Determining whether a patient is seeking treatment for 

infertility or pain is essential, as therapy for these two is different. 

If pain is prominent and conception is not currently desired, then medical 

therapy is typically selected. Treatment strives to atrophy ectopic endometrium 

and diminish disease-associated inflammation. Available agents include NSAIDs, 

sex steroid hormones, GnRH agents, and aromatase inhibitors. In general, suitable 

starting regimens are NSAIDs alone or combined with oral contraceptive pills or 

with a progestin. These agents may be initiated if endometriosis is suspected in a 

woman with CPP or may be started following diagnostic laparoscopy. If initial 

therapy fails to control pain following laparoscopy, then use of a different 

medication is reasonable. If initial empiric therapy is ineffective, then either 

diagnostic laparoscopy or medication change is suitable. Of note, although 

medical treatment improves pain, relapse rates are high with therapy 

discontinuation. 

If infertility is the presenting symptom, then fertility preserving treatment 

without ovulation suppression will be required. In contrast, if the patient has 

severe, recalcitrant pain and has completed childbearing, definitive surgery may 

be warranted. 
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■ Medical Treatment of Pain 

Expectant Management 

For many women, symptoms will preclude them from choosing expectant 

management. However, for those with mild symptoms or for asymptomatic 

women diagnosed incidentally, expectant management may be appropriate. At 

second-look laparoscopy after 1 year 29 percent of women had disease regression. 

42 percent remained unchanged, and 29 percent had disease progression. These 

rates are confined to patients with minimal to moderate endometriosis. There are 

no well-designed trials examining the effect of expectant management on severe 

endometriosis. 

 
Nonsteroidal Anti-inflammatory Drugs  

Both COX-1 and -2 enzymes promote synthesis of prostaglandins involved in 

the pain and inflammation associated with endometriosis. Specifically, 

endometriotic tissue expresses COX-2 at greater levels than eutopic endometrium. 

Accordingly, therapy aimed at lowering these prostaglandin levels play a role in 

alleviating endometriosis-associated pain. As such, NSAIDs are often first-line 

therapy in women with primary dysmenorrhea or pelvic pain with suspected or 

known endometriosis. That said, study evidence supporting NSAIDs for this 

disease is scant and is extrapolated from efficacy data in primary dysmenorrhea. 

Most NSAIDs nonselectively inhibit both COX-1 and COX-2 enzymes. In 

contrast, selective COX-2 inhibitors specifically inhibit the COX-2 isoenzyme. 

Due to the cardiovascular risks with long-term use of selective COX-2 inhibitors, 

these medications are used at the lowest possible dose and for the shortest duration 

necessary. 

 

 
Combination Hormonal Contraceptives  

These agents are a mainstay for the treatment of endometriosis-related pain. They 

inhibit gonadotropin release, decrease menstrual flow and decidualize implants. 

As such, abundant study evidence supports use of combination oral contraceptive 

(COC) pills or the contraceptive patch or ring to relieve endometriosis-related 

pain.  

COCs can be used conventionally in a cyclic regimen or may be used 

continuously, without a break for withdrawal menses. The continuous regimen 

decreases the frequency of painful menses and improves CPP. For endometriosis-

related pain, monophasic or multiphasic COCs are both suitable. Additionally, 

low-dose COCs (containing < 20 pg ethinyl estradiol) have not proved superior 

to conventional dose COCs for endometriosis treatment, but lower doses may lead 

to higher rates of abnormal uterine bleeding. 

 
Progestins 
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This family of hormones is often used for endometriosis therapy. Progestational 

agents are known to antagonize estrogenic effects on the endometrium, causing 

initial decidualization and subsequent endometrial atrophy. For endometriosis 

treatment, progestins can be administered as an oral progestin pill, depot 

medroxyprogesterone acetate (DMPA) (Depo-Provera), norethindrone acetate 

(NETA), or a levonorgestrel-releasing intrauterine system. 

As supporting evidence, one randomized trial compared the effect of oral 

medroxyprogesterone acetate (MPA) 100 mg daily given for 6 months and 

placebo. At second-look laparoscopy, partial or total resolution of peritoneal 

implants was noted in 60 percent of progestin-treated women compared with 18 

percent of the placebo group. Furthermore, pelvic pain and defecatory pain were 

significantly reduced. Side effects of high-dose MPA included acne, edema, 

weight gain, and irregular menstrual bleeding. In practice, MPA is prescribed in 

oral dosages ranging from 20 to 100 mg daily. 

Alternatively, MPA may be given intramuscularly in depot form in a dosage 

of 150 mg every 3 months. In depot form, MPA may delay resumption of normal 

menses and ovulation and thus is less suitable for women contemplating imminent 

pregnancy. Subcutaneous formulation of MPA marketed as Depo-SubQ Provera 

104, is also effective. 

The Depo-Provera package insert carries a "black box warning". This 

describes that prolonged DMPA use may result in bone density loss, that this loss 

is greater with increasing duration of use, and that the loss may not be completely 

reversible. Labeling recommends limiting use to 2 years unless other 

contraceptive methods are inadequate. Thus, the risks and benefits of treatment 

are weighed if contemplating long-term DMPA therapy. Bone density 

surveillance with dual energy x-ray absorptiometry (DEXA) scanning is not 

recommended. 

NETA is a 19-nortestosterone synthetic progestin that has been used to treat 

endometriosis. In one study, investigators administered an initial oral dosage of 

NETA, 5 mg daily, with increases of 2.5 mg daily until amenorrhea or a maximal 

dosage of 20 mg daily was reached. They found an approximately 90-percent 

reduction in dysmenorrhea and pelvic pain. NETA is also used as adjunct therapy 

with GnRH agents to blunt the bone loss linked with those drugs. 

Dienogest is another 19-nortestosterone synthetic progestin suitable for 

endometriosis. In one randomized study, it was significantly more effective than 

placebo for reducing endometriosis-associated pain when used orally at a dosage 

of 2 mg daily. Other trials show efficacy equivalent to that of GnRH agonists. 

The levonorgestrel-releasing intrauterine system (LNG-IUS) (Mirena) 

delivers levonorgestrel directly to the endometrium and is effective for up to 5 

years. This intrauterine device has traditionally been used for contraception, but 

data are accruing for endometriosis treatment. One small randomized trial that 

incorporated second-look laparoscopy showed improved endometriosis stage 

with both LNG-IUS and the comparator GnRH treatment. Other small 

randomized trials have shown symptom improvement when compared against 
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expectant management, DMPA, or GnRH agonists. However, in patients with 

bowel endometriosis, the LNG-IUS may be ineffective for symptom control. 

Intuitively, the implant that chronically releases the progestin etonogestrel 

might be considered for endometriosis. Data regarding its efficacy for this 

indication are limited. One small randomized study comparing the implant and 

the LNG-IUS reported comparable efficacy. 

 
GnRH Agonists 

Endogenous pulsatile release of GnRH prompts secretory activity of the 

gonadotropes within the anterior pituitary. Gonadotropin release from the 

pituitary then leads to ovarian steroidogenesis and ovulation. However, 

continuous, nonpulsatile GnRH administration results in pituitary desensitization 

and subsequent loss of ovarian steroidogenesis. These features allow 

pharmacologic use of GnRH agonists for endometriosis treatment. With loss of 

ovarian estradiol production, the hypoestrogenic environment removes the 

stimulation normally provided to the endometriotic implants and creates a 

pseudomenopausal state during treatment. In addition to their direct effect on 

estrogen production. GnRH agonists also reduce COX-2 levels in patients with 

endometriosis, providing another mechanism of treatment. 

GnRH agonists are inactive if taken orally, but intramuscular, subcutaneous, 

and intranasal preparations are available. Leuprolide acetate (Lupron Depot) is 

available in a 3.75-mg monthly dose or an 11.25-mg 3-month dose, both given 

IM. Less frequently used GnRH agonists include goserelin (Zoladex) 

administered as a 3.6-mg monthly or a 10.8-mg 3-month subcutaneous depot 

implant; triptorelin (Trelstar) given as a 3.75-mg monthly IM injection; and 

nafarelin (Synarel) used in a 200-mg twice-daily nasal spray regimen. 

Pain Improvement 
Empirically, GnRH agonists may be used prior to laparoscopy in women with 

CPP and clinical suspicion of endometriosis. Similarly, in suspected cases, depot 

leuprolide acetate may be used empirically in lieu of laparoscopy for satisfactory 

symptom improvement. That said, an empiric GnRH trial is not routinely offered 

to patients younger than 16 years because GnRH agonist effects on long-term 

bone mineral density (BMD) have not been adequately studied in this age group. 

In those with surgical confirmed endometriosis, numerous studies demonstrate 

the effectiveness of GnRH agonist therapy to improve pain symptoms. The GnRH 

agonists provide greater relief when administered for 6 months compared with 3 

months. GnRH agonists compares favorably with other drugs used for 

endometriosis treatment. Although GnRH is effective, its cost and side effects 

often favor trials of COCs or progestins first. 

 
Add-back Therapy 
Concerns regarding the effects of prolonged hypoestrogenism preclude extended 

treatment with GnRH agonists. Hypoestrogenic symptoms include hot flushes, 

insomnia, reduced libido, vaginal dryness, and headaches. Moreover, both spine 
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and hip BMD decrease at 3 and 6 months of GnRH agonist therapy, with only 

partial recovery at 12 to 15 months after treatment. Because of the increased 

osteoporosis risk, therapy is usually limited to the shortest possible duration—

usually no greater than 6 months. 

Estrogen may be added to GnRH agonist therapy to counteract bone loss and is 

termed add-back therapy. With the addition of such hormonal add-back therapy, 

a GnRH agonist may occasionally be used longer than 6 months. The goal of add-

back therapy is to supply enough estrogen to minimize GnRH agonist side effects 

while still maintaining a hypoestrogenic state sufficient to suppress 

endometriosis. Tissues have varied sensitivity to estrogen, and a concentration of 

estrogen that will partially prevent bone loss may not stimulate endometrial 

growth. This "estrogen threshold" has not been established but is thought to 

approximate 30 to 40 pg/mL of estradiol. 

Several regimens are suitable and appear equally efficacious. In one study, 

NETA 5 mg orally given daily, with or without conjugated equine estrogen 

(Premarin) 0.625 mg orally daily, for 12 months provided extended pain relief 

beyond the duration of treatment and preserved BMD. Another regimen of 

transdermal estradiol 25 pg plus daily 5 mg oral MPA showed that the GnRH 

agonist remained effective in reducing endometriosis pain. In addition, traditional 

COCs may be used effectively as add-back agents. 

The extent of BMD decline has been evaluated with addback therapy. Although 

bone loss was noted in all patients undergoing GnRH agonist treatment, the extent 

of loss was lower in the add-back group. Quality of life is also improved with add-

back therapy. 

Such therapy can be initiated either immediately with the GnRH agonist or after 

3 to 6 months of agonist therapy. However, little benefit is gained by deferring 

add-back therapy, and patients who receive add-back concurrently with agonist 

therapy have reduced bone loss. Supplemental calcium as a 1000-mg total daily 

dose is recommended along with add-back regimens. 

 
GnRH Antagonists 

GnRH antagonists are a newer category of GnRH analogues capable of 

suppressing gonadotropin production. Unlike GnRH agonists, GnRH antagonists 

do not produce an initial release of gonadotropins. Thus, suppression of 

gonadotropins and sex steroid hormones is immediate. 

GnRH antagonists are mainly used for suppression of premature ovulation 

during IVF cycles. They have not been well studied for endometriosis treatment. 

 
Aromatase Inhibitors 

In endometriotic tissue, estrogen may be produced locally through aromatization 

of circulating androgens. This may clarify postmenopausal endometriosis or may 

explain cases in which symptoms persist despite conventional treatment. 

Hormonal strategies described in prior sections target ovarian estrogen production 

but have little effect on estrogens produced from other sources. In contrast, the 
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aromatase inhibitors (AIs) block aromatase action and estradiol production in both 

the ovary and exctraovarian sites. As a result, estrogen levels are dramatically 

suppressed, and AIs have hypoestrogenic side-effect profiles similar to those of 

GnRH agonists. AIs used clinically include anastrozole (Arimidex) and letrozole 

(Femara). 

In addition to hypoestrogenic side effects, a second concern is ovarian cyst 

formation. By blocking the conversion of androgens to estrogens in ovarian 

granulosa cells, AIs reduce the negative feedback at the pituitary-hypothalamus 

level. This leads to increased GnRH secretion. Resulting elevations in luteinizing 

hormone (LH) and follicle-stimulating hormone promote increased ovarian 

follicular development. Therefore, combining AI with a progestins or COCs helps 

blunt this side effect. 

Small studies that combined aromatase inhibitors with NETA or with COCs 

support this approach for pain relief. However, due to side effects and limited 

data, such AI combinations are usually prescribed to women after other options 

for medical or surgical treatment have been exhausted. 

 

Selective Progesterone-Receptor Modulators 

Progestins produce agonist effects upon binding to progesterone receptors. In 

contrast, progesterone antagonists and selective progesterone-receptor 

modulators (SPRMs) are agents that vary in their progesterone-receptor binding 

Progesterone antagonists universally bind to and inactivate these receptors. 

SPRMS, depending on their individual pharmacologic profile, may activate or 

inactive progesterone receptors variably within different tissue types. Currently, 

these are not used to treat endometriosis. 

Of progesterone antagonists, mifepristone (RU-486; Mifeprex) approved 

solely for early pregnancy termination. Studied in women with endometriosis, 

mifepristone reduced pelvic pain and extent of endometriosis. However, as a side 

effect, its antiprogestational effects expose the endometrium to chronic 

unopposed estrogen. Resulting endometrial changes range from simple 

endometrial hyperplasia to a new category described as progesterone-receptor-

modulator-associated endometrial changes (PAEC). The clinical significance of 

PAEC is still unclear. 

Of SPRMs, ulipristal acetate is available for presurgical treatment of 

leiomyomas as Esmya. Again, long-term endometrial safety for both eutopic and 

ectopic endometria is unclear with this SPRM, and this limits its chronic use at 

this time. Most other SPRMs are still experimental. 

 
Androgens 

These drugs are now used as second-line agents for endometriosis due to their 

androgenic side effects. Of these, danazol is a synthetic 17a-ethinyl testosterone 

derivative. Its predominant action suppresses the midcycle LH surge to promote 

chronic anovulation. Danazol occupies receptor sites on sex hormone-binding 

globulin (SHBG) and thereby increases serum free testosterone levels. It also 
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binds directly to androgen and progesterone receptors. As a result, danazol creates 

a hypoestrogenic, hyperandrogenic state that induces endometrial atrophy in 

endometriotic implants. Regarding efficacy, danazol given orally at dosages of 

200 mg three times daily proved superior to placebo to diminish endometriotic 

implants and pelvic pain symptoms after 6 months of therapy. 

The recommended dosage of danazol is 600 to 800 mg orally daily. Unfortunately, 

significant androgenic side effects develop and include acne, hot flushes, 

hirsutism, adverse serum lipid profiles, voice deepening (possibly irreversible), 

elevation of liver enzyme levels, and mood changes. Moreover, due to possible 

teratogenicity, this medication should be taken in conjunction with effective 

contraception. Because of its adverse side-effect profile, danazol is prescribed less 

frequently, and if administered, its duration is limited. 

Gestrinone (ethylnorgestrienone; R2323) is an antiprogestational agent 

prescribed for endometriosis. It has antiprogestational, antiestrogenic, and 

androgenic effects. Gestrinone equals the effectiveness of danazol and of GnRH 

agonists for relief of endometriosis-related pain. Furthermore, during 6 months of 

treatment, gestrinone was not associated with the bone density loss commonly 

seen with GnRH agonist use and was more effective in persistently decreasing 

moderate to severe pelvic pain. Disadvantageous, gestrinone appears to lower 

high-density lipoprotein (HDL) levels. Gestrinone is administered orally, 2.5 to 

10 mg weekly, given daily or three times weekly. 

 
■ Surgical Treatment of Endometriosis related Pain 
Lesion Removal and Adhesiolysis  

Because laparoscopy is the primary method for endometriosis diagnosis, surgical 

treatment at the time of diagnosis is an attractive option. Numerous studies have 

examined removal of endometriotic lesions, through either excision or ablation. 

In one randomized trial diagnostic laparoscopy alone was compared with 

laparoscopic endometriotic lesion ablation plus uterine nerve ablation. In the 

ablation group 63 percent of women attained significant symptom relief compared 

with 23 percent in the expectant management group. 

The optimal method to address endometriotic implants for maximal symptom 

relief is controversial. First, laser ablation does not appear to be more effective 

than conventional electrosurgical ablation of endometriosis. Second, ablation and 

excision both appear to perform suitably. In one randomized trial ablation was 

compared with excision of lesions in women with stage I or II endometriosis. At 

6 months, similar reductions in pain scores were found. Another study showed no 

significant difference between ablation and excision at 12 months. However, at 5 

years, the need for further hormonal or analgesic treatment was greater in the 

ablation group. For deeply infiltrative endometriosis some authors have advocated 

radical surgical excision, although well-designed trials are lacking. 

Unfortunately, recurrence is common following surgical excision. Pain 

recurrence occurs in 74 percent of patients at a mean time of 73 months 

postoperatively. The median time for recurrence was 20 months. After surgery for 
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pain-related endometriosis postoperative medical treatment maybe elected to 

extend pain relief or treat residual pain. For this, the most rigorous evidence 

supports COCs or the LNG-IUS. 

Adhesiolysis is postulated to effectively treat pain symptoms in women with 

endometriosis by restoring normal anatomy. However, most studies are poorly 

designed and retrospective. As a result, a definitive link between adhesions and 

pelvic pain is unclear. For example, one randomized trial demonstrated no overall 

pain relief from adhesiolysis compared with expectant management. However, 

within this study, one woman with severe, dense vascularized bowel adhesions 

experienced pain relief following adhesiolysis. 

 

Endometrioma Resection 

Endometriomas are typically treated surgically to exclude malignancy or treat 

associated pain. To determine the best technique, total ovarian cystectomy 

compared against aspiration coupled with cyst wall ablation has been studied. 

Findings note that cystectomy lowers endometrioma recurrence rates and pain 

symptoms and improves subsequent spontaneous pregnancy rates. During 

surgery, ideally normal ovarian tissue is preserved. Toward this goal, 

electrosurgical coagulation of bleeding sites should be limited. As alternatives, 

some have described use of dilute vasopressin or suture. Despite cystectomy, 
endometriomas may recur. There is an approximately 15 percent recurrence rate 

at 2 years following initial surgery. 

Importantly, women who undergo endometrioma excision may subsequently 

have a reduced ovarian reserve, that is, the opacity to provide ova capable of 

fertilization. Additionally, surgery increases risks for adhesion formation. Both 

effects may diminish future fertility. Accordingly, in a woman who is 

asymptomatic, has a small endometrioma that displays classic findings, has a 

known endometriosis diagnosis, and has normal or stable CA125 levels, 

surveillance is an option. This approach may benefit asymptomatic women with 

recurrent endometriomas, as repeat surgery can again diminish reserve. Following 

initial diagnosis of an endometrioma, repeat TVS is recommended 6 to 12 weeks 

later to exclude a hemorrhagic cyst. Endometriomas may then be sonographically 

surveilled in asymptomatic women yearly or sooner, at the clinician's discretion. 

The main disadvantage to observation is an inability to exclude ovarian 

malignancy, and thus patient counseling is essential. 

 
Presacral Neurectomy 

For some women, transection of presacral nerves lying within the presacral 

space may provide relief of chronic pelvic pain. Results from a randomized trial 

revealed significantly greater pain relief at 12 months post operatively in women 

treated with presacral neurectomy (PSN) and endometriotic excision compared 

with that from endometriotic excision alone (86 percent versus 57 percent). 

However, all of these women had midline pain. One meta-analysis demonstrated 

a significant decrease in pelvic pain after PSN compared with that following more 
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conservative procedures, but only in those with midline pain. Neurectomy may be 

performed laparoscopically, but it is technically challenging. Due to involved 

nerve disruption, postoperative constipation and voiding dysfunction are 

common. For these reasons, PSN is used in a limited manner and not 

recommended routinely for management of endometriosis-related pain. 

 
Laparoscopic Uterosacral Nerve Ablation  

There is no evidence that laparoscopic uterosacral nerve ablation (LUNA) is 

effective in treating endometriosis-related pain. In a randomized trial of 487 

women with chronic pelvic pain lasting longer than 6 months, with or without 

minimal endometriosis. LUNA did not improve pain, dysmenorrhea, dyspareunia, 

or quality-of-life scores compared with laparoscopy without pelvic denervation. 

 
Abdominal versus Laparoscopic Approach  

All the surgical procedures listed above can be completed through open or 

laparoscopic approaches. First, for benign ovarian masses such as endometriomas 

strong evidence supports laparoscopy. Laparoscopic treatment of endometrioma 

carries an associated 5-percent risk for conversion to laparotomy. However, 
because of its efficacy and low rates of postoperative morbidity, laparoscopy is a 

preferred route when feasible. 

For excision of endometriotic implants, studies also demonstrate effectiveness 

and low morbidity rates with laparoscopy. Moreover, adhesiolysis is preferred via 

laparoscopy when safe, and laparoscopy leads to less de novo adhesion formation 

than laparotomy. Laparoscopic presacral neurectomy appears to be as effective as 

laparotomy. 

 
Hysterectomy 

This procedure is the definitive and most effective therapy for women with 

endometriosis who do not wish to retain fertility. It is appropriate for women with 

intractable pain, adnexal masses, or multiple previous conservative therapies or 

surgeries. Hysterectomy for patients with endometriosis may suitably be 

completed laparoscopically, abdominally, or vaginally. However, adhesions and 

distorted anatomy secondary to endometriosis often makes a laparoscopic or 

vaginal approach difficult. In addition, the need to remove ovaries may make a 

vaginal approach less feasible. Accordingly, the choice of procedure will depend 

on equipment availability, operator experience, and extent of disease. 

 
Oophorectomy  
Prior to hysterectomy for endometriosis, oophorectomy is discussed. Specific to 

endometriosis, the benefits of pain relief and reoperation risks are measured 

against complications of hypoestrogemsm. In one study, of those with 

hysterectomy and bilateral salpingo-oophorectomy (BSO), 10 percent had 

recurrent chronic pelvic pain and 4 percent required reoperation. Compared with 
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these women, those choosing ovarian conservation had a six-fold greater risk of 

recurrent pain and an eight-fold greater ride of requiring additional surgery. In a 

second study, among all those choosing hysterectomy, ovarian conservation 

doubled the reoperation rate compared with those undergoing BSO. Moreover, in 

a subanalysis of those older than 40, ovary conservation lead to a seven-fold 

greater reoperation rate than BSO. However, in those younger than 40, 

reoperation rates did not differ whether ovaries were retained or removed. Ovarian 

conservation can be considered in patients undergoing hysterectomy if ovaries 

appear normal. 

In epidemiologic studies, women with prior endometriosis have slightly 

increased ovarian cancer rates and higher proportions of clear cell and 

endometrioid subtypes. That said, consensus guidelines do not recommend 

management changes in relation to this cancer risk. 

 

 

 
Postoperative Hormone replacement 
Women with surgical menopause are usually younger and would likely benefit 

from estrogen replacement. Although evidence is lacking, some suggest that 
treatment in these women continue until the time of expected natural menopause. 

Unopposed estrogen is appropriate for hypoestrogenic women without uterus, 

but disease recurrence has been reported with this therapy in women with severe 

endometriosis first treated with hysterectomy and BSO. Symptoms required 

repeat surgery and did not recur with adjuvant combined estrogen and progestin 

regimens. Additionally, cases of endometrial carcinoma have been reported in 

women with endometriosis who were treated with unopposed estrogen after 

hysterectomy and BSO. This is rare and may arise from incompletely resected 

pelvic endometriosis. Therefore, adding a progestin to estrogen replacement 

therapy can be considered in women with severe endometriosis treated surgically. 

Again, the rides of malignancy are balanced against the adverse lipid changes and 

breast cancer risks associated with adding progesterone to hormone replacement 

therapy. 

The optimal timing for hormone replacement initiation following 

hysterectomy with BSO is support by limited data. One small study showed no 

significant differences in postoperative: recurrent pain rates whether hormones 

were mediated immediately after surgery or were delayed. 

 
■ Treatment of Endometriosis related Infertility 
For an asymptomatic woman with infertility, laparoscopy solely to exclude 

endometriosis is unwarranted. For those with endometriosis related pain 

undergoing medical therapy, treatment does not raise fecundity. 

For women with infertility and minimal to mild endometriosis surgical ablation 

has been suggested to be beneficial, although the effect appears small. However, 
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other researchers did not report a fertility benefit to surgical ablation for mild to 

moderate endometriosis. A meta-analysis of these two studies did demonstrate an 

advantage for laparoscopic surgery compared with diagnostic laparoscopy. 

Moderate to severe endometriosis may be treated with surgery to restore normal 

anatomy and tubal function. However, well-designed trials examining the role of 

surgery for subfertility in women with severe endometriosis are limited. In 

infertile women with stage III/IV endometriosis, clinicians can consider operative 

laparoscopy, instead of expectant management, to increase spontaneous 

pregnancy rates. However, after initial unsuccessful surgery for infertility, IVF is 

preferable to reoperation. 

Alternatively, patients with endometriosis and infertility are candidates for 

fertility treatments such as controlled ovarian hyperstimulation, intrauterine 

insemination, and IVF. Logically, age and disease stage factor into treatment 

decisions. 

 
 

ADENOMYOSIS 

■ Pathophysiology 
Adenomyosis is characterized by uterine enlargement caused by ectopic rests of 

endometrium—both glands and stroma — located deep within the myometrium. 

These rests may be scattered throughout the myometrium—diffuse adenomyosis 

or may form a localized nodular collection — focal adenomyosis. Although either 

form may be suspected clinically, the diagnosis is usually based on histologic 

findings in surgical specimens. Accordingly, reported incidences in hysterectomy 

specimens vary depending on the histologic criteria and the degree of sectioning, 

but range from 20 to 40 percent in large series. In one gynecology clinic 

population undergoing TVS, adenomyosis was suspected sonographically in 21 

percent of women. On gross examination, the uterus is often globally enlarged, 

but this rarely exceeds that of a 12-week pregnancy. The surface contour is usually 

smooth, regular, reddish, and soft. The grossly cut uterine surface typically 

appears spongy and trabeculated with focal areas of hemorrhage. The ectopic foci 

of glands and stroma that are found in the myometrium in adenomyosis originate 

from the basalis layer. Because cells from the basalis layer do not undergo the 

typical proliferative and secretory changes during the menstrual cycle, 

hemorrhage within these foci is minimal. 

The most widely held theory regarding adenomyosis development describes 

the downward invagination of the endometrial basalis layer into the myometrium. 

The endometrial-myometrial interface is unique in that it lacks an intervening 

submucosa. Accordingly, even in normal uteri, the endometrium commonly 

invades the myometrium superficially. Mechanisms that incite deep myometrial 

invasion are unknown. In some cases, myometrial vulnerability stems from prior 

pregnancy or uterine surgery. Estrogen and progesterone likely play a role in its 

development and maintenance. For example, adenomyosis develops during the 
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reproductive years and regresses after menopause. Regardless of the permissive: 

cause, cell migration and invasion proceed. 

Parity and age are significant risk factors for adenomyosis. Specifically, nearly 

90 percent of cases are in parous women, and nearly 80 percent develop in women 

in their 40s and 50s. Adenomyosis is also associated with aromatase expression 

and higher tissue estrogen levels. This similar increase is also seen in leiomyomas, 

endometrial hyperplasia, and endometriosis, which are often coexistent with 

adenomyosis. Endometriosis differs epidemiologically from adenomyosis and is 

thought to arise from another mechanism. Of other factors, adenomyosis is found 

more frequently in women taking the selective estrogen-receptor modulator 

tamoxifen. COC pill use does not appear to be a risk. 

 
■ Diagnosis 
Approximately one third of women with adenomyosis have: symptoms, and HMB 

and dysmenorrhea are common. Perhaps 10 percent complain of dyspareunia. 

Symptom severity correlates with increasing number of ectopic foci and extent of 

invasion. The pathogenesis of these symptoms is unknown, although myometrial 

contractility and markers of inflammation are implicated. Any link with 

subfertility is unclear, as data are scarce and of poor quality. 

For many years, the diagnosis of adenomyosis in most cases has been made 

retrospectively following hysterectomy and histologic examination. Serum 

measurement of cancer antigen 125 (CA125) is unhelpful. Although CA125 

levels are typically elevated in women with adenomyosis, they may also be 

elevated in those with leiomyomas, endometriosis, pelvic infection, and pelvic 

malignancies. 

Transabdominal sonography does not consistently identify the often-subtle 

myometrial changes of adenomyosis, thus, imaging with TVS is preferred. In 

comparison, MR imaging may be equal or slightly superior to TVS. Thus, MR 

imaging may be most appropriate when the diagnosis is inconclusive, when 

further delineation would affect patient management, or when coexisting uterine 

myomas distort anatomy. With TVS, findings of diffuse adenomyosis may 

include: (1) anterior or posterior myometrial wall appearing thicker than its 

counterpart, (2) myometrial texture heterogeneity, (3) small myometrial 

hypoechoic cysts, which are cystic glands within ectopic endometrial foci, (4) 

striated projections extending from the endometrium into the myometrium, (5) ill-

defined endometrial echo, and (6) a globally enlarged uterus. With application of 

color or power Doppler, diffuse vascularity may be seen in affected myometrium. 

Because these findings are often subtle, operator experience influences diagnostic 

accuracy more than with other pelvic pathology. 

Focal adenomyosis appears as a discrete hypoechoic nodule(s) that may 

sometimes be differentiated from leiomyomas by its poorly defined margins, 

elliptical rather than globular shape, minimal mass effect on surrounding tissues, 

lack of calcifications, and presence of anechoic cysts of varying diameter. 
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■ Management 
The main objective of treatment is relief of pain and bleeding. Although 

supportive data specific to adenomyosis are scant, conservative therapy for 

symptomatic adenomyosis is similar to that for endometriosis. First, cyclic 

NSAIDs are often given with menses. COCs and progestin-only regimens can be 

used to induce endometrial atrophy and decrease endometrial prostaglandin 

production to improve dysmenorrhea and HMB. The LNG-IUS is also effective 

for treatment of adenomyosis-related bleeding. Notably, expulsion rates may be 

higher in affected women. GnRH agonists are another effective choice, although 

their expense and hypoestrogenic side effects typically limit their long-term use. 

These agonists may be most helpful for women with adenomyosis-related 

subfertility or as relief prior to surgical treatment. Although danazol may be 
considered, it is often a less desirable option due to its androgenic side effects. 

Hysterectomy is definitive treatment. As with other conditions, surgical route 

selection is influenced by uterine size and associated uterine or abdominopelvic 

pathology. Alternatively, endometrial ablation or endometrial resection using 

hysteroscopy has successfully treated HMB caused by adenomyosis. However, 

complete eradication of deep adenomyosis is problematic and is responsible for a 

significant number of treatment failures. Because of this, it is recommended 

sonography or MR imaging prior to ablation to identify these deep lesions and 

thereby allow better patient selection. Another caveat is that any injury to the 

endometrial lining, including ablation, may be the initiating insult that activates 

endometrial tissue to invade the myometrium, thus causing adenomyosis. 

Adenomyosis has been found in 45 to 65 percent of hysterectomy specimens 

following foiled ablation. 

UAE has also been used to relieve symptoms for some women with adenomyosis, 

although study sizes are small. Investigators following women 1 to 5 years after 

UAE found 65 percent were still improved. For focal adenomyosis, MRgFUS has 

been effective in a few small case series. 



Cervical Neoplasia 

CERVICAL NEOPLASIA 
 

Office gynecology frequently involves the diagnosis and management of 

preinvasive lower genital tract disease, most often involving the uterine cervix. 

Since widespread introduction of the Papanicolaou (Pap) test in the 1950s, 

cervical cancer screening has reduced the incidence of and mortality rate from 

invasive cervical cancer by more than 70 percent. This is true despite a continued 

rise in the incidence of preinvasive lesions. An abnormal screening test prompts 

further patient evaluation, usually with colposcopy and biopsy. Histologic results 

are more definitive and inform appropriate management.   

 

CERVICAL CONDITIONS  

■ Eversion  

The squamocolumnar junction (SCJ) borders between the columnar epithelium of 

the endocervix and the squamous epithelium of the ectocervix. Endocervical 

tissue in some women may migrate outward from the endocervical canal in a 

process termed eversion, thought to be hormonally mediated. As a result, the SCJ 

lies further distally from the external cervical os. Although eversion is a normal 

finding, asymmetry of the columnar epithelium surrounding the cervical os can 

mimic an erosive lesion, and cervical biopsy can aid clarification.   

 

■ Nabothian Cyst  

Mucus-secreting columnar cells line the endocervical canal. During squamous 

metaplasia, squamous epithelium may cover functional glandular cells and 

secretions may accumulate. As this benign process continues, smooth, clear, white 

or yellow, rounded elevations may form and are visible during routine 

examination. They also are frequently seen as well-defined anechoic sonolucency 

along the endocervical canal. Nabothian cysts typically do not warrant therapy. 

However, if they grow large enough to make Pap testing or cervical examination 

difficult or cause symptoms, they can be opened with a biopsy forceps and 

drained. Moreover, if the diagnosis of a cervical mass is uncertain, biopsy for 

histologic confirmation is obtained.   

 

■ Endocervical polyp  

One of the most common benign neoplasms of the cervix is a hyperplastic 

projection of endocervical tissue known as an endocervical polyp. Lesions are 

usually found during routine pelvic examination. They are generally 

asymptomatic but may be associated with leukorrhea or postcoital spotting.    
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LOWER GENITAL TRACT NEOPLASIA 
In the lower genital tract (LGT), the term intraepithelial neoplasia refers to 

squamous epithelial lesions that are potential precursors of invasive cancer. These 

lesions demonstrate a range of histologic abnormality from mild to severe based 

on cytoplasmic, nuclear, and histologic changes. The severity of a squamous 

intraepithelial lesion is graded by the proportion of epithelium with abnormal cells 

from the basement membrane upward toward the surface. In the case of cervical 

intraepithelial neoplasia (CIN), abnormal cells confined to the lower third of the 

squamous epithelium are referred to as mild dysplasia or CIN 1, extending into 

the middle third as moderate dysplasia or CIN 2, into the upper third as severe 

dysplasia or CIN 3, and full-thickness involvement as carcinoma in situ (CIS). 

The cervical columnar epithelium does not demonstrate an analogous neoplastic 

disease spectrum because It is only one cell-layer thick. Histologic abnormalities 

are therefore limited to either adenocarcinoma in situ (AIS) or adenocarcinoma. 

The concept of cervical neoplasia as a spectrum has come under question with 

increasing insight into human papillomavirus (HPV) infection. Mild squamous 

dysplasia is now recognized as evidence of HPV infection, most of which is 

transient and unlikely to progress. Moderate to severe dysplastic squamous 

lesions are considered to be true cancer precursors. Current cytology reporting 

reflects this two-tier concept. In 1989 the Bethesda System nomenclature replaced 

CIN with squamous intraepithelial lesion (SIL). Because cytologic and histologic 

changes of HPV infection and CIN 1 cannot be distinguished reliably and because 

of their like natural histories, they are categorized together as low-grade squamous 

intraepithelial lesions (LSIL). Similarly CIN 2, CIN 3, and CIS are difficult to 

distinguish, are truer cancer precursors, and are all designated as high-grade 

squamous intraepithelial lesions (HSIL). The diagnostic distinction between LSIL 

and HSIL is more reliable, biologically plausible, and clinically meaningful than 

diagnoses using the CIN system. This two-tiered nomenclature is now 

recommended and guidelines for the management of these lesions are grouped 

accordingly.   

 

ANATOMIC CONSIDERATIONS  

■ Cervix  

Squamocolumnar Junction  

During embryogenesis upward migration of stratified squamous epithelium from 

the urogenital sinus and vaginal plate is thought to replace mullerian epithelium. 

This process usually terminates near the external cervical os, forming the original 

(congenital) squamocolumnar junction (SCJ). When visible on the ectocervix, the 

SCJ is a pink, smooth squamous epithelium juxtaposed against the red, velvety 

columnar epithelium surrounding the external cervical os. Rarely, this migration 

is incomplete resulting in an SCJ in the upper vaginal fornices. This is a normal 

variant and also seen with in utero DES exposure. The columnar epithelium is 

commonly referred to as "glandular". This is because it produces mucus, and its 
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deep infoldings appeal histologically similar to glandular tissue. However, true 

glands, consisting of acini and ducts, are not present on the cervix. The location 

of the SCJ varies with age and hormonal status. Dining the reproductive years, it 

everts outward onto the ectocervix, especially during adolescence, pregnancy, and 

with combination hormonal contraceptive use. It regresses into the endocervical 

canal during the natural process of squamous metaplasia and in low-estrogen 

states such as menopause, prolonged lactation, and long-term progestin-only 

contraceptive use.  

 

Squamous Metaplasia  

At puberty, the rise in estrogen levels leads to increased glycogenation of the LGT 

nonkeratinized squamous epithelium. In providing a carbohydrate source, 

glycogen allows vaginal flora to be dominated by lactobacilli, which produce 

lactic acid. The resultant acidic vaginal pH is the suspected stimulus for squamous 

metaplasia, which is the normal replacement of columnar by squamous epithelium 

on the cervix. Relatively undifferentiated reserve cells underlying the cervical 

epithelia are the apparent precursors of the new metaplastic cells, which 

differentiate further into squamous epithelium. This normal process creates a 

progressively widening band of metaplastic and maturing squamous epithelium, 

termed the transformation zone (TZ) between the congenital (original) columnar 

epithelium and the squamous epithelium.  

 

Transformation Zone and Cervical Neoplasia  

Nearly all cervical neoplasia, both squamous and columnar, develops within the 

TZ, usually adjacent to the new or current SCJ. Cervical reserve and immature 

metaplastic cells appear particularly vulnerable to the oncogenic effects of HPV 

and cocarcinogens. Squamous metaplasia is most active during adolescence and 

pregnancy. This may explain why early ages of first sexual activity and of first 

pregnancy are cervical cancer risk factors.  

 

 

HUMAN PAPILLOMAVIRUS  

■ Basic Virology  

The causative role of HPV in nearly all cervical neoplasia and a significant 

proportion of vulvar, vaginal, and anal neoplasia is firmly established. HPV 

primarily infects human squamous or metaplastic epithelial cells. It is a double-

stranded DNA virus with a protein capsid unique to each viral type. More than 

150 genetically distinct HPV types have been identified, and of these, 

approximately 40 types infect the LGT. The circular HPV genome consists of 

only nine identified open reading frames. In addition to one regulatory region, the 

six "early” (E) genes govern functions early in the viral life cycle, including DNA 

maintenance, replication, and transcription. Early genes are expressed in the lower 

squamous epithelial layers. The two “late” genes encode the major (L1) and minor 

(L2) capsid proteins. These proteins are expressed in the superficial epithelial 
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layers late in the viral life cycle and during the assemblage of new, infectious viral 

particles. Sequential HPV gene expression is synchronous with and dependent on 

squamous epithelial differentiation. Thus, completion of the viral life cycle takes 

place only within an intact, fully differentiating squamous epithelium. This makes 

it nearly impossible to culture HPV in vitro. HPV is a nonlytic virus, and therefore 

infectiousness depends on normal desquamation of infected epithelial cells. A 

new infection is initiated when the L1 and L2 capsid proteins bind to the epithelial 

basement membrane and/or basal cells, permitting entry of HPV viral particles 

into cells of a new host. Genital HPV is the most common sexually transmitted 

disease (STD), and most sexually active adults are infected at some tune. Most 

incident HPV infections develop in women younger than 25 years. The point 

prevalence females aged 14 to 59 years is 27 percent. It is highest in those aged 

20 to 24 years (45 percent) and becomes less prevalent with increasing age. 

Clinically, HPV types are classified as high-risk (HR) or low-risk (LR) based on 

their strength of association with cervical cancer. LR HPV types 6 and 11 cause 

nearly all genital waits, laryngeal papillomas, and a minority of subclinical HPV 

infections. LR HPV infections are rarely, if ever, oncogenic. In contrast, persistent 

HR HPV infection is now viewed as required for the development of cervical 

cancer. HR HPV types, including 16, 18, 31, 33, 35, 45, and 58, along with a few 

less common types, account for approximately 95 percent of cervical cancer cases 

worldwide. HPV 16 is the most oncogenic, accounting for the largest percentage 

of CIN 3 lesions (45 percent) and cervical cancers (55 percent) worldwide. It is 

also the dominant type in other HPV-related anogenital and oropharyngeal 

cancers. Although the prevalence of HPV 18 is much lower than that of HPV 16 

in the general population. It is found in 13 percent of cervical squamous cell 

carcinomas, and in an even higher proportion of cervical adenocarcinomas and 

adenosquamous carcinomas (approximately 40 percent). Together, HPVs 16 and 

18 account for approximately 70 percent of cervical cancers worldwide. 68 

percent of squamous cell carcinomas, and 85 percent of adenocarcinomas. HPV 

type 45 is the third most common found in cervical cancers. HPV 16 accounts for 

more than 1 in 5 cervical HPV infections and is the most common HPV found 

among low-grade lesions and in women without neoplasia. Thus, HR HPV 

infection does not cause neoplasia in most infected women, and additional host, 

viral, and environmental factors determine progression to LGT neoplasia.  

 

■ Transmission 

The most important risk factors for the acquisition of genital HPV infection are 

the number of lifetime and recent sexual partners and early age at first sexual 

intercourse. Genital HPV is transmitted by direct, usually sexual, contact with the 

genital skin, mucous membranes, or body fluids of an individual with either warts 

or subclinical HPV infection. The infectivity of inapparent (subclinical) HPV is 

assumed to be high. HPV is thought to access to the basal cell layer and basement 

membrane through micro abrasions of the genital epithelium during sexual 

contact. Once infected, these basal cells may become a viral reservoir. Cervical 
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HR HPV infection generally requires penetrative intercourse. Oral-genital and 

hand-genital HPV transmissions are possible but are much less common than with 

genital-genital transmission. Women who have sex with women have rates of HR 

HPV positivity, abnormal cervical cytology, and high-grade cervical neoplasia 

similar to those of heterosexual women, but undergo cervical cancer screening 

less often. Women with or without past sexual experiences with men have a 

similar risk, implying that digital, oral, and perhaps object contact places them at 

risk of HR HPV infection. Thus, all women who are sexually active should 

undergo cervical cancer screening according to current recommendations 

regardless of sexual orientation. Genital HPV detection, including HR HPV, has 

been reported in apparently sexually naive girls and young women. Nonetheless, 

genital warts that develop in children after infancy are always reason to consider 

the possibility of sexual abuse. HPV infection by non sexual contact, 

autoinoculation, or fomite transfer appears possible. This is supported by reports 

of nongenital HPV types in a significant minority of pediatric and adolescent 

genital wart cases. Congenital HPV infection from vertical transmission (mother 

to fetus or newborn) beyond transient skin colonization is rare. Conjunctival 

laryngeal vulvar, or perianal warts present at birth or that develop within 1 to 3 

years of birth are most likely due to perinatal exposure to maternal HPV. Infection 

is not linked to maternal genital warts or route of delivery. Accordingly, cesarean 

delivery generally is not recommended for maternal HPV infection. Exceptions 

include cases of large genital warts that would obstruct delivery or might avulse 

and bleed with cervical dilation or vaginal delivery.  

 

■ Infection Outcomes  

Genital HPV infection causes variable outcomes. These can be broadly grouped 

as latent or expressed infections. Infection expression may be productive, that is, 

creating infectious viral particles, or it may be neoplastic, causing preinvasive 

disease or malignancy. Most productive infections are subclinical, but a smaller 

percentage yields clinically apparent genital warts. Last, HPV infection can be 

transient or can become persistent. High-grade neoplasia (CIN 3 or worse) is the 

least common outcome of genital HPV infection, requiring HPV persistence. 

Latent injection refers to that in which cells are infected, but HPV remains 

quiescent. There are no detectable tissue effects, as the virus is not actively 

replicating. The virus is present below detectable levels. Thus, it is uncertain 

whether apparent clearance of the HPV constitutes true eradication of HPV from 

infected tissues or whether it reflects latency. Productive injections are 

characterized by viral life-cycle completion and plentiful production of infectious 

viral particles. Viral gene expression and assemblage are completed in synchrony 

with terminal squamous differentiation, concluding with desquamation of 

infected squames. These infections have little or no malignant potential because 

the HPV genome remains episomal and its oncogenes are expressed at very low 

levels. In both female and male genital tracts, productive HPV infections cause 

either visible genital warts (condyloma acuminata) or much more commonly, 
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subchnical infections. Subclinical infections may be indirectly identified as low-

grade cytologic, colposcopic, or histologic abnormalities. However, all these 

observational diagnoses are subjective and poorly reproducible. HPV testing more 

accurately reflects HPV infection but is limited to specific HPV types and viral 

loads. With neoplastic infection (CIN 3 and cervical cancer), the circular HPV 

genome is disrupted and integrates at random locations into a host chromosome. 

Unrestrained transcription of the E6 and E7 oncogenes follows. The E6 and E7 

oncoproteins produced interfere with and accelerate degradation of p53 and pRb, 

which are key tumor suppressor proteins produced by the host. This leaves the 

infected cell vulnerable to malignant transformation by loss of cell-cycle control, 

cellular proliferation, and accumulation of DNA mutations over time. In resultant 

preinvasive lesions, normal epithelial differentiation is disrupted and incomplete. 

The degree of disruption is used to grade histology as low-grade (encompassing 

HPV changes and CIN 1) or high-grade (CIN 2, CIN 3. and CIS). The average 

age at diagnosis of low-grade cervical disease is younger than that of high-grade 

lesions and invasive cancers. Thus, disease was thought to progress from milder 

to higher-grade lesions over time. An alternative theory now proposes that low-

grade lesions are generally acute, transient, and not oncogenic. High-grade lesions 

and cancers are monoclonal and arise de novo rather than from preexistent low-

grade disease. The pathogenesis of HPV-related neoplasia at other anogenital sires 

is thought to be similar to that of the cervix. Genital HPV infection is usually 

multifocal and involves the cervix most often. Neoplasia at one site increases the 

risk of neoplasia elsewhere in the LGT.  

 

■ Natural history of Infection  

Infection with HPV, predominantly HR types, is very common soon after 

initiation of sexual activity. This infection often accompanies sexual debut and is 

not evidence of promiscuity. Most HPV infection and related lesions, whether 

clinical or subclinical spontaneously resolve, especially in adolescents and young 

women. Questions have been raised as to whether apparent clearance reflects true 

resolution or limited testing sensitivity. Several studies show that LR HPV 

infections resolve faster than those involving HR HPV. Younger women 

frequently change HPV types, reflecting transience of infection and sequential 

reinfection by new partners rather than persistence. Simultaneous or sequential 

infection with multiple HPV types is common. Persistent HR HPV infection is 

necessary for the development of cervical neoplasia. A minority of HPV 

infections become persistent, but most young women (65 percent) with HPV 

16/18 infections lasting more than 6 months will develop SIL. The risk of 

progression to high-grade neoplasia increases with age, as HPV infection in older 

women is more likely to reflect persistence. Cell-mediated immunity likely plays 

the largest role in HPV infection persistence and in progression or regression of 

benign and neoplastic lesions.  
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■ Infection Diagnosis  

HPV infection is suspected based on clinical lesions or results of cytology, 

histology, and colposcopy, all of which are subjective and often inaccurate. 

Moreover, serology is unreliable and cannot distinguish past from current 

infection. As noted, culture of HPV is not feasible. Thus, diagnosis is confirmed 

only by the direct detection of HPV nucleic acids by methods that include in situ 

hybridization, nucleic acid amplification testing (NAAT), polymerase chain 

reaction (PCR), or others. Currently, four HR HPV tests are approved for clinical 

use and all use NAAT to detect any of 13 or 14 HR HPV types. Two of these tests 

report specifically the presence of HPV 16 or HPV 18 to aid risk stratification and 

customized management. Due to clinical test limitations, a negative test result 

does not exclude HPV infection. Therefore, these tests are not indicated or useful 

for routine STD screening. LR HPV testing has no indication and can lead to 

inappropriate expense, further evaluation, and unnecessary treatment. The clinical 

role of HR HPV testing for cervical cancer screening and for surveillance of SIL 

continues to evolve. It is not offered as a screen for HPV infection outside of 

current guidelines. Namely, appropriate clinical uses for HR HPV testing include: 

cotesting with cervical cytology screening in women aged 30 years or older, triage 

for surveillance of certain abnormal cytology results and untreated CIN and 

posttreatment surveillance. If typical genital warts are found in a young woman 

or if high-grade cervical neoplasia or invasive cancer is identified by cytology or 

histology, then HPV infection is assumed, and HPV testing is unnecessary. 

Because of high HPV prevalence in young women (less than age 25), HR HPV 

testing for cervical cancer screening is not recommended. HPV testing is not 

approved for use in women after complete hysterectomy, and there are no 

guidelines for managing HPV test results in these women.  

 

■ Infection Treatment  

The indications to treat HPV-related LGT disease are symptomatic warts, high-

grade neoplasia, or invasive cancer. No effective treatment resolves subclinical or 

latent HPV infection. Needless physical LGT damage may result from unrealistic 

attempts to eradicate HPV infections, which are usually self-limited. 

Encouragement of positive health behaviors and optimal management of immune 

compromise seems sensible. Treatment of cervical LSIL (HPV changes or CIN 1) 

is not necessary and is considered only after observation for at least 2 years. 

Various treatment modalities are available for genital warts and are chosen 

according to lesion size, location, and number. Mechanical removal or 

destruction, topical immunomodulators, and chemical or thermal coagulation can 

be used. Examination of a male partner does not benefit a female partner either 

by influencing reinfection or by altering the clinical course or treatment outcome 

for genital warts or LGT neoplasia.  
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■ Infection Prevention  

Behavior Sexual abstinence, delaying coitarche, and limiting the number of sexual 

partners are logical strategies to avoid genital HPV infection and its adverse 

effects. However, evidence is lacking from trials of counseling and sexual practice 

modification. Condoms do not cover all potentially HPV-infected anogenital skin. 

Therefore, condoms may not be completely protective but are likely to reduce 

acquisition and transmission of HPV. Usage of male condom can reduce HPV 

infection rates in young women even if condoms were used inconsistently.  

 

Vaccines  

These offer the greatest promise for prevention and possibly reversal of its 

sequelae in those already infected. Local and humoral immunity-likely protect 

against incident infection, and prophylactic vaccines elicit type-specific humoral 

antibody production that prevents new HPV infection by blocking its entry into 

host cells. They do not prevent transient HPV positivity or resolve preexistent 

infection. HPV vaccines have the potential to prevent malignancies at least sax 

body sites that include cervix, vulva, vagina, penis, anal canal and oropharynx. 

Currently, three HPV vaccines are approved for prevention of incident HPV 

infection and cervical neoplasia. They use recombinant technologies for the 

synthetic production of the L1 capsid proteins of each HPV type included in the 

vaccine. The resultant virus-like particles are highly immunogenic but are not 

infectious as they lack viral DNA. Cervarix (HPV2) is a bivalent vaccine against 

HPVs 16 and 18. Gardasil (HPV4) is a quadrivalent vaccine against HPV types 

6,11,16, and 18. HPV4 is being replaced by Gardasil 9 (HPV9), a nonavalent 

vaccine. HPV9 protects against all HPV types of HPV4 plus types 31, 33, 45, 52, 

and 58. Coverage of these additional HR HPV types will bring the theoretical 

percentage of cervical cancers prevented from 65 percent to approximately 80 

percent. All three vaccines contain adjuvants that boost the immune response to 

vaccine antigens. They are administered in three intramuscular doses during a 6-

month period. Specifically, the second dose is given 1 to 2 months after the first 

dose, and the third dose is given 6 months after the first dose. Prolongation of the 

dosing schedule does not appear to diminish immunogenicity. Optimal 

vaccination strategies administer these prior to sexual activity initiation, when the 

potential benefit is greatest. However, a history of prior sexual activity, HPV-

related disease, or HPV-test positivity should not deter vaccine administration. 

Testing for HPV is not recommended prior to vaccination. The Advisory 

Committee on Immunization Practices (ACIP) currently recommends that HPV 

vaccine be administered routinely to girls aged 11 to 12 years (as early as age 9 

years). Vaccination is also recommended for 13- to 26-year-old women not 

previously vaccinated. Vaccination can be given during lactation but is avoided 

during pregnancy. Immune compromised women are candidates to receive the 

vaccine and show high seroconversion rates despite the theoretical risk of a 

blunted immune response. All three vaccines show nearly 100-percent efficacy in 

preventing incident infection and high-grade cervical neoplasia from HPV types 
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included in the vaccines. HPV4 and HPV9 additionally protect against HPV types 

6 and 11, which cause nearly all genital warts, laryngeal papillomatosis, and many 

low-grade cytologic abnormalities. HPV4 and HPV9 are approved for genital 

wart prevention in both males and females. They are also approved for the 

prevention of vaginal, vulvar, and anal neoplasia. HPV2 does not prevent genital 

warts. It is not approved for extracervical LGT disease prevention, although 

theoretically it should. HPV vaccines are highly immunogenic with maintenance 

of protection for at least 5 to 8 years after vaccination. No evidence supports the 

need for later booster dosing. They have excellent safety profiles, are 

welltolerated. and can be administered along with other recommended 

vaccinations. Because HPV vaccines prevent most, but not all HPV-related 

cervical cancers, cervical cancer screening should continue per current guidelines. 

Countries with high vaccination rates have seen dramatic reductions in anogenital 

warts, and reductions in Pap abnormalities and cervical neoplasia are expected. 

Despite suboptimal vaccination rates, HPV4 vaccine-type infections in 

adolescents have decreased by 56 percent since vaccine introduction in 2006.  

 

CERVICAL INTRAEPITHELIAL NEOPLASIA  

■ Risk Factors  

Risk factors are similar to those of invasive cervical cancer, and CIN is most 

strongly related to persistent genital HR HPV infection and increasing age. The 

median age of cervical cancer diagnosis (late fifth decade) is approximately a 

decade later than for CIN. In an older woman, HPV infection is more likely to 

persist than resolve. Older age is linked with waning immune competence and 

also allows accumulation of genetic mutations over time that can lead to 

malignant cellular transformation. Additionally, adverse socioeconomic factors 

and decreased need for prenatal care and contraception cause older women to be 

screened less often. Behavioral risk factors for CIN mirror those for HPV 

acquisition and include early onset of sexual activity, multiple sexual partners, 

and male partner promiscuity. After adjustments for HPV positivity and lower 

socioeconomic status, tobacco use also increases the preinvasive disease risk. 

Dietary deficiencies of certain vitamins such as A, C, E. beta carotene, and folic 

acid may alter cellular immunity to HPV infection. This may promote viral 

infection persistence and cervical neoplasia. However, lack of association 

between dietary deficiencies and cervical disease may reflect the relatively 

sufficient nutritional status of even lower-income women. Combination oral 

contraceptives (COCs) have been linked with an increased risk of cervical cancer 

in current users. Possible mechanisms include increased persistence of HPV 

infection and oncogene expression. Conversely, multiple studies have failed to 

find an increased CIN risk in users of hormonal contraceptives or postmenopausal 

hormone therapy. DES exposure in utero appears to double the risk of developing 

high-grade cervical disease in addition to an increased risk of cervical and vaginal 

dear cell adenocarcinoma. Increasing parity has been correlated with cervical 

cancer risk, but It is unclear if this is related to earlier sexual activity; a progestine-
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exposure effect or other factors. Immune suppression during pregnancy, hormonal 

influences on cervical epithelium, and physical trauma related to vaginal 

deliveries have all been suggested. Immunosuppressed women in general show 

increased risks for CIN and for greater lesion severity, multifocal lesion pattern, 

and lesions at multiple LGT sites. They also experience higher rates of treatment 

failure, persistence, and recurrence of LGT disease compared with those who are 

immunocompetent. Specifically, human immunodeficiency-virus (HIV) positive 

women have higher rates of abnormal Pap results and CIN compared with HIV-

negative women. Transplant recipients have an increased risk of developing a 

malignancy after transplantation, including neoplasms of the LGT and anal canal. 

Women on immunosuppressive medications for other disorders have higher rates 

of LGT neoplasia. Inadequate screening is another risk factor. Of women 

diagnosed with cervical cancer, approximately 60 percent either have never been 

screened (50 percent) or have not had a Pap test during the previous 5 years (10 

percent). Lack of screening is a major contributor to higher rates of cervical cancer 

in socioeconomically-disadvantaged women, particularly those of minority 

ethnicity-, rural residence, or older age, and those who are recent immigrants.  

 

■ Natural history  

Preinvasive lesions can spontaneously regress, remain stable, or progress. The 

risk of progression to invasive cancer increases with the severity of CIN. Low-

grade lesions are thought to be manifestations of acute HPV infection, and most 

spontaneously regress within a few years. High-grade lesions are less likely to do 

so. Approximately 40 percent of CIN 2 regresses spontaneously within 2 years. 

This is even more frequent (greater than 60 percent) in young, healthy women. 

CIN 2 is thought to be a mixture of low- and high-grade lesions that are difficult 

to distinguish histologically, rather than an intermediate step in the progression 

from CIN 1 to CIN 3. The risk of progression to invasive cancer of biopsied but 

otherwise untreated CIN 3 lesions approximates 30 percent over 30 years.  

 

CERVICAL NEOPLASIA DIAGNOSIS 

Cervical cancer screening ideally finds preinvasive lesions that can be eradicated 

or finds early-stage cervical cancer that can be treated successfully. Cervical 

cancer screening was previously limited to cervical cytology. But. during the past 

decade. HR HPV testing has also become an important screening tool. In general, 

LGT preinvasive lesions are visible only with aided inspection. One exception is 

VIN, which is generally visible, palpable, or both. Only cervical lesions at either 

end of the neoplastic disease spectrum are grossly visible, namely, condylomata 

and invasive cancers. Accordingly, all symptoms suspicious for cervical neoplasia 

and grossly visible cervical lesions require prompt biopsy.  

 

■ Cervical Cytology  

Cervical cytologic screening is one of modern medicine's great success stories. It 

detects most cervical neoplasia during the typically prolonged premalignant or 
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early occult invasive phases, when treatment outcomes are optimal. Conventional 

glass slides (traditionally called the Pap smear) and liquid-based Pap tests are 

considered equally acceptable for screening by all current guidelines. Introduced 

in the 1940s, cervical cytology has never been evaluated in a randomized, 

controlled, or masked trial. However, countries with organized screening 

programs have consistently realized dramatic declines in both cervical cancer 

incidence and mortality rates. The Pap test's specificity is consistently high, 

approximating 98 percent. However, estimates of its sensitivity for detection of 

CIN 2 or worse are lower, are more variable, and range from 45 to 65 percent. 

This imperfect sensitivity is balanced by recommendations for repetitive 

screening throughout a woman's life. Although the incidence of cervical 

squamous carcinoma continues to decline, both the relative and absolute 

incidences of adenocarcinoma have increased, particularly in women younger 

than 50. Adenocarcinoma and adenosquamous carcinoma now account for at least 

20 percent of cervical cancers. This increase may be due in part to the Pap test's 

lower sensitivity for detection of adenocarcinoma than for squamous cancers and 

their precursor lesions. False-negative Pap test results may follow sampling error, 

in which abnormal cells are not present in the Pap test, or by screening error, in 

which the cells are present but missed or misclassified by the screener. Mandated 

qualify assurance measures and computerized slide-screening technologies 

address screening errors. Suboptimal management of abnormal results by 

providers and failure of patient follow up also contribute to avoidable cases of 

cervical cancer. Clinicians can maximize the benefit of screening by obtaining an 

optimal cytologic specimen and by adhering to current evidence-based guidelines 

for the management of abnormal test results.  

 

Performing a Pap Test  

Ideally, Pap tests are scheduled to avoid menstruation. Patients should abstain 

from vaginal intercourse, douching, vaginal tampon use, and intravaginal 

medicinal or contraceptive creams for a minimum of 24 to 48 hours before a test. 

Treatment of cervicitis or vaginitis prior to Pap testing is optimal. However, Pap 

testing is not deferred due to unexplained discharge or unscheduled bleeding, as 

these may be signs of cervical or other genital tract cancers. The appearance of 

cervical squamous cells varies throughout the menstrual cycle and with hormonal 

status. Thus, clinical information aids accurate Pap interpretation and often 

includes: date of last menstrual period, current pregnancy, exogenous hormone 

use, menopausal status, complaints of abnormal bleeding, and prior abnormal Pap 

test results. CIN, or other LGT neoplasia. Additionally, intrauterine devices 

(IUDs) can cause reactive cellular changes, and their presence is noted. Full 

visualization of the cervix is essential for detection of gross lesions and SCJ 

identification. Speculum placement should be as comfortable as possible. A thin 

coating of water-based lubricant can be used on the outside of the speculum blades 

without compromising Pap test quality or interpretation. Touching the cervix prior 

to performing a Pap test is avoided, as dysplastic epithelium may be inadvertently 
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removed with minimal trauma. Discharge covering the cervix may be carefully 

absorbed by a large swab, with care not to contact the cervix. Vigorous blotting 

or rubbing may cause scant cellularity or a false-negative Pap test result. When 

indicated, additional sampling to detect other cervical or vaginal infection may 

follow Pap test collection. Sampling of the transformation zone at the SCJ is 

paramount to the sensitivity of the Pap test. Techniques are adapted and sampling 

devices chosen according to SCJ location, which varies widely with age, obstetric 

trauma, and hormonal status. Women known or suspected of in utero DES 

exposure may also benefit from a separate Pap test of the upper vagina, as these 

women carry an additional risk for vaginal cancer. Three types of plastic devices 

are commonly used to sample the cervix: the spatula, broom, and endocervical 

brush (also known as a cytobrush). A spatula predominantly samples the 

ectocervix. An endocervical brush samples the endocervical canal and is used in 

combination with a spatula. A broom samples both endo- and ectocervical 

epithelia simultaneously but can be supplemented by an endocervical brush. 

Wooden collection devices and cotton swabs are no longer recommended due to 

their inferior collection and release of cells. A spatula is oriented to best fit the 

cervical contour, straddle the squamocolumnar junction, and sample the distal 

endocervical canal. A clinician firmly scrapes the cervical surface, completing at 

least one full rotation. After the spatula sample is obtained, the endocervical 

brush, with its conical shape and plastic bristles, is inserted into the endocervical 

canal only until the outermost bristles remain visible just within the external os. 

This prevents inadvertent sampling of lower uterine segment cells, which can be 

mistaken for atypical cervical cells. To avoid obscuring blood, the brush is rotated 

only one-quarter to one-half turn and is used after the ectocervix has been 

sampled. If the cervical canal is very wide, the brush is moved so as to contact all 

surfaces of the endocervical canal. Broom devices have longer central bristles that 

are inserted into the endocervical canal. These longer bristles are flanked by 

shorter bristles that splay out over the ectocervix during rotation. Five rotations in 

the same direction are recommended. Reversing direction may cause loss of 

cellular material. Broom devices are favored for liquid-based Pap testing.  

 

Cytology Collection  

Conventional slide collection requires special care to avoid air drying artifact, a 

leading cause of poor slide quality. The spatula sample is held while the 

endocervical brush sampling immediately follows. The spatula sample is then 

quickly spread as evenly as possible over one half to two thirds of a glass slide. 

The endocervical brush is firmly rolled over the remaining area of the slide, after 

which fixation is quickly carried out by spraying from a distance of 10 to 12 inches 

or immersing the slide in fixative. Currently, two liquid-based cytology (LBC) 

Pap tests are approved. Sampling and cell transfer to a liquid medium is performed 

according to manufacturer specifications. SurePath allows for the use of all three 

device types but uses modified tips that are broken off and sent to the laboratory 

in the liquid medium. ThinPrep requires immediate and vigorous agitation of the 
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chosen collection device(s) in the liquid medium, after which the device is 

discarded.  

 

■ HPV Testing  

A role for HR HPV testing in cervical cancer screening is attractive due to its 

improved sensitivity for CIN 3 or cervical cancer and the objectivity of its results. 

However, strategies for incorporation of HPV testing must compensate for a 

decreased specificity, particularly in young women.  

 

Cytology with HPV-Cotesting  

In 2003, first approved an HPV test for use with cytology for cervical cancer 

screening in women 30 years and older. The combination of HR HPV testing with 

cytology is referred to as cotesting This strategy is not currently endorsed for 

women younger than 30 due to the high prevalence of HR HPV infection in this 

age group and the resultant lack of test specificity. HPV testing is usually 

performed from the residual LBC specimen after the cytology slide is prepared. 

Alternatively, a cervical sampling for HPV can be sent in a specific collection 

device separate from the cytology specimen. Testing is performed only for HR 

HPV types. As noted earlier. there is no clinical role for LR HPV testing. The 

combination of HPV testing with cytology increases the sensitivity of a single 

screening test for high-grade neoplasia to nearly 100 percent and leads to earlier 

detection and management of HSIL. The Lack of sensitivity for cervical 

adenocarcinoma seen with traditional cytology testing also supports HPV testing 

use for primary screening. Due to a high negative predictive value for high-grade 

neoplasia, slow progression of new HPV infection to neoplasia, and increased 

cost, cotesting is repeated at 5-year intervals if both cytology and HPV test are 

negative. Clinical guidelines haw been developed for management of abnormal 

cotest results. If cytology is abnormal, current cytology management guidelines 

are followed. Cytology-negative and HPV-positive test results will occur in less 

than 10 percent of screened patients. In such cases, cotesting is repeated 12 

months later. This is because the ride of high-grade neoplasia is less than that of 

a Pap test with an atypical squamous cell of undetermined significance (ASC-US) 

result, and most HPV infections will resolve during this time. Colposcopy is 

recommended for persistently positive HPV DNA-test results. An abnormal 

repeat cytology result is managed according to current guidelines regardless of 

concurrent HPV status. An alternative strategy is now available for management 

of a negative cytology but a positive HR HPV test result. A reflex test specifically 

for HPVs 16 and 18, called genotyping can be performed. If positive, immediate 

colposcopy is recommended. This approach targets those at highest risk for 

significant disease, and evidence provides a sound basis for this strategy.  

 

Primary HPV Testing  

A growing body of evidence supports HR HPV testing alone without initial 

cytology as an option for primary cervical cancer screening. In late 2014, the 
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Cobas HPV test was the first HPV test approved for primary cervical cancer 

screening in women 25 years and older. This test gives simultaneous results for 

the presence or absence of HPVs 16 and 18 and for a group of 12 other oncogenic 

HPV types. This represents a profound paradigm shift in cervical cancer 

screening, in which Pap testing assumes a secondary role for the triage of HPV 

positive results. HPV testing alone is approximately twice as sensitive (> 90 

percent) as a single Pap test and leads to earlier detection of high- grade 

neoplasias. Recent evaluations show that cotesting does not perform any better 

than HPV testing alone. However, specificity declines with HPV testing, 

particularly in younger women. This could lead to excessive numbers of 

colposcopies, biopsies, and treatments. Triaging women with positive non-

HPV16/18 HPV test results to reflex cytology is a viable counterbalance to the 

decreased specificity. Overall, this strategy is expected to result in more 

colposcopic referrals but yield higher and earlier HSIL detection rates. Suggested 

interim guidelines for primary HPV test screening are recently published and will 

no doubt be debated and revised in coming years. These propose that screening 

with a HR HPV test can be used as an alternative to cytology alone or cotesting 

in women 25 years and older and at intervals no less than 3 years. Immediate 

colposcopy is recommended if HPV 16/18 is identified. If other HR HPV types 

are found, then triage to reflex cytology is proposed. Colposcopy is recommended 

for any cytologic abnormality. Importantly, as of mid-2015, major cervical cancer 

screening guidelines do not include this screening option.  

 

■ Cervical Cancer Screening Guidelines  

Screening Initiation  

Cervical cancer screening ideally begins at age 21 in average risk women. This is 

true regardless of sexual history, sexual orientation, or other risks. In young 

women, most Pap abnormalities represent transient HPV infection, and the 

spontaneous regression of even high-grade lesions is common. Most high-grade 

lesions are CIN 2 rather than CIN 3 in young women. Cervical cancer is 

exceedingly rare in adolescents and not as preventable by screening as for older 

women. Additionally, treatment of high-grade CIN in adolescents is often 

followed by persistence of Pap abnormalities, and theoretically may have adverse 

reproductive consequences. Whether to begin screening earlier in the presence of 

significant immune compromise, as with HIV infection, use of 

immunosuppressive medications, and organ transplantation, is uncertain and not 

addressed by current guidelines. It is recommended initiation of screening soon 

after HIV, diagnosis, even if before age 21, and repeat Pap testing in 6 months. 

As for other such conditions, clinician judgment is exercised, taking into 

consideration age and severity of immune compromise. In general, initial 

screening at age 21 seems reasonable.  
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Screening Interval and Strategy  

Between ages 21 and 29, all guidelines recommend screening with cytology alone 

at 3-year intervals. Women aged 30 to 65 can continue screening with cytology 

alone at 3-year intervals or can begin cotesting at 5-year intervals. The risk of 

cancer is approximately the same using either strategy. USPSTF sees both 

strategies as equally effective, and cotesting is available to women wishing to 

extend their screening interval. Women with HIV infection and other immune 

suppression should receive annual cytology screening.  

Screening Discontinuation  

Screening may be stopped in women older than 65 if they have an average risk 

for cervical cancer and have undergone adequate screening, regardless of sexual 

history. Adequate screening is three consecutive, negative Pap results or two 

consecutive, negative cotest results in the prior 10 years, with the most recent 

within the past 5 years. Women with prior treatment for CIN 2, CIN 3, AIS, or 

cervical cancer should continue routine screening for at least 20 years, as they 

remain at increased long-term risk of cervical cancer. It is uncertain when HIV-

positive women can discontinue screening or whether this should continue 

annually and indefinitely for as long as there is reasonable life expectancy.  

 

Posthysterectomy  

Vaginal cancers are rare and account for less than 2 percent of cancers in women. 

All guidelines recommend against Pap screening in women who have undergone 

total hysterectomy for benign disease if there is no past history of high-grade CIN 

or cervical cancer. The absence of a cervix should be confirmed by examination 

or pathology report as many women are inaccurate in their reporting of 

hysterectomy type. Women who have undergone supracervical hysterectomy 

should continue routine screening. Recommendations for vaginal cytology after 

hysterectomy in women with histories of high-grade cervical neoplasia or cancer 

are less clear, as vaginal cancer is still rare, and screening is of uncertain benefit. 

It is recommended cytology of the vaginal cuff every 3 years for 20 years after 

the initial posttreatment surveillance, which is generally a schedule of three Pap 

tests in the first 2 years posthysterectomy. HPV testing is not approved in the 

absence of a cervix but remains common. Evidence-based recommendations for 

managing vaginal HPV test results are nonexistent. Such testing should be 

avoided.  

 

■ The Bethesda System  

Cervical cytology reporting is standardized by the Bethesda System nomenclature 

(National Cancer Institute Workshop. 1989; Nayar, 2015; Solomon, 2002). 

Clinically, the key elements reported are specimen adequacy and epithelial cell 

abnormalities. 
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Epithelial Cell Abnormality Management  

A cytology report is a medical consultation that interprets a screening test and 

does not provide a diagnosis. A final diagnosis is determined clinically, often with 

results from histologic evaluation. Pap tests are interpreted as either being 

negative for intraepithelial lesion or malignancy (NILM) or demonstrating one or 

more epithelial cell abnormalities.  

 

Atypical Squamous Cells of Undetermined Significance.  

The most common cytologic abnormality is ASC-US. This term indicates cells 

that suggest SIL but do not fulfill all the criteria. An ASC-US result often precedes 

the diagnosis of CIN 2 or 3, but this risk approximates only 5 to 10 percent. Cancer 

is found in only 1 to 2 per thousand. Management of ASC-US without HPV 

cotesting is repeat cytology in 1 year, and this is preferred for women aged 21 to 

24. If the repeat Pap test result is abnormal, colposcopy is recommended. Reflex 

HPV testing is preferred in women 25 years and older and acceptable in those age 

21 to 24 years. Reflex testing refers to HPV testing in response to a specific result 

and is not performed if cytology is negative. With an ASC-US Pap result, reflex 

HPV testing is a good discriminator of those with high-grade CIN and those 

without. ASC-US, HPV-positive test results have a ride profile similar to LSEL 

results and thus are evaluated with colposcopy. ASC-US, HPV-negative results 

are followed up with a cotest in 3 years or with cytology alone in women under 

age 25.  

 

Low-grade Squamous Intraepithelial Lesion.  

LSIL encompasses the cytologic features of HPV infection and CIN1 but carries 

a 15 to 30 percent risk of CIN 2 or 3, similar to ASC-US, HPV-positive. 

Therefore, colposcopy is generally indicated for LSIL cytology. Specifically, for 

LSIL with no HPV testing or with HPV-positive results, colposcopy is indicated 

in women aged 25 years and older. If a negative HPV test result is obtained due 

to cotesting, a repeat cotest in 1 year is preferred, but colposcopy is acceptable. 

Reflex HPV testing with an LSIL result is not useful in reproductive-aged women, 

as 75 to 85 percent will test positive for HR HPV. In women aged 21 to 24 years 

with an LSIL result, cytology follow-up is preferred to immediate colposcopy due 

to high rates of resolution. For postmenopausal women with LSIL and no HPV 

cotest, options include repeat cytology at 6 and 12 months, HPV testing, or 

colposcopy.  

 

Atypical Squamous Cells, Cannot Exclude HSIL  

Five to 10 percent of ASC is designated as atypical squamous cells, cannot 

exclude HSIL (ASC-H). This finding should not be confused with ASC-US. ASC-

H describes cellular changes that do not fulfill criteria for HSIL cytology, but a 

high- grade lesion cannot be excluded. Histologic HSIL is found in upward of 25 

percent of these cases, which is a higher rate than seen with ASC-US or LSIL. 

Thus, colposcopy is indicated regardless of age or concurrent HPV test result. 
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Reflex HPV testing is not helpful due to a high rate of HPV-positivity. If 

colposcopy is inadequate, a diagnostic excision procedure is recommended.  

 

High-grade Squamous Intraepithelial Lesion.  

HSIL cytology encompasses features of CIN 2 and CIN 3. It carries an elevated 

risk of underlying histologic HSIL (at least 70 percent) or invasive cancer (1 to 2 

percent). Colposcopic evaluation is warranted for all HSIL cytology regardless of 

age or HPV status. Alternative management of HSIL cytology in women 25 years 

and older includes immediate loop electrosurgical excision procedure (LEEP), 

which is referred to as a see-and-LEEP approach. This strategy is reasonable 

because colposcopy may miss a high-grade lesion, and most HSIL cytologies 

eventually result in excision for diagnosis or treatment. Inadequate colposcopy 

should prompt excision unless initial biopsies show invasive cancer.  

 

Glandular Cell Abnormalities  

This group includes atypical glandular cells (AGC); AGC. favor neoplasia; and 

AIS. This category carries an increased risk of neoplasia. Paradoxically, 

squamous neoplasia is more frequently diagnosed than glandular neoplasia upon 

evaluation of AGC cytology. There is also an elevated risk of endometrial and 

other reproductive tract cancers and cancers at other sites such as breast and colon. 

Approximately half of the neoplasia diagnosed subsequent to an AGC Pap is 

endometrial. Accordingly, initial evaluation of a glandular abnormality includes 

colposcopy and endocervical sampling. It also includes endometrial sampling in 

patients 35 years and older or in younger women with risk factors for endometrial 

disease, which include abnormal bleeding or history suggesting chronic 

anovulation. If atypical endometrial cells are specified in the report, then initial 

endometrial and endocervical sampling is acceptable with subsequent colposcopy 

if these are negative. Reflex HPV testing is not recommended for the triage of 

glandular cytologic abnormalities. Indeed, a negative reflex HPV test result may 

dissuade appropriate evaluation of AGC cytology. However. HPV testing at the 

initial evaluation of AGC may help distinguish cervical from endometrial disease. 

If initial evaluation of glandular cytologic abnormalities is negative, management 

and surveillance are generally aggressive due to the significant risk of occult 

disease. Current guidelines should be followed. Diagnostic excision is indicated 

following AGC, favor neoplasia and AIS Paps if initial evaluation does not result 

in a cancer diagnosis.  

 

Carcinoma.  

Cytologies suspicious for squamous cell carcinoma or adenocarcinoma carry the 

highest risk of invasive cancer and are evaluated promptly. If initial evaluation 

fails to reveal invasive cancer, a diagnostic excision procedure is indicated.  
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Pregnancy.  

Pregnant patients 21 years and older are screened and their abnormal cytologies 

managed according to guidelines for the general population. However, deferred 

evaluation of ASC-US and LSIL cytologies until at least 6 weeks postpartum is 

acceptable. When indicated, the goal of colposcopy is to exclude invasive cancer. 

Colposcopy and ectocervical biopsy are safe and accurate during pregnancy. 

Endocervical and endometrial sampling are not performed during pregnancy to 

avoid amnionic membrane rupture and infection. Preinvasive neoplasia is not 

treated but rather is reevaluated postpartum. This is because lesion progression is 

typically slow and lesion grade may change during delivery and puerperal 

remodeling. Although cervical conization is infrequently performed during 

pregnancy.  

 

Nonneoplastic Findings  

Certain nonneoplastic findings may be reported, and these include findings 

consistent with, but not conclusively diagnostic of certain organisms. These 

findings include Trichomonas vaginalis, Candida species, Actinomyces species, 

herpes simplex virus, or shift in flora consistent with bacterial vaginosis. 

Sensitivity is generally limited, and accuracy of diagnosis varies. For this reason, 

confirmatory tests or clinical correlation should dictate any actions related to these 

findings. Other nonneoplastic findings are reactive changes associated with 

inflammation or repair, radiation changes, atrophy, and posthysterectomy benign 

glandular cells. None of these require a clinical response. Benign endometrial 

cells seen in the cervical cytology of a postmenopausal woman confer an 

increased risk of endometrial hyperplasia and cancer. Because menstrual history 

and menopausal status are often unknown to the cytologist, benign endometrial 

cells are reported on cervical cytology for all women 45 years and older. 

Premenopausal women do not require endometrial evaluation in the absence of 

abnormal bleeding.  

 

■ Colposcopy Preparation  

This outpatient procedure examines the lower genital tract with a binocular 

microscope affixed to a stand and requires skills that encompass colposcopic 

terminology, lesion identification and grading, and biopsy techniques. Its primary 

goal is to identify invasive or preinvasive neoplastic lesions for directed biopsy 

and subsequent management. It remains the gold standard evaluation of patients 

with abnormal cervical cytology. However, its sensitivity, interobserver 

agreement, and reproducibility are less than previously thought. Sensitivity 

estimates range between 50 and 80 percent. This highlights the need for further 

evaluation or surveillance when initial colposcopy fails to reveal high-grade 

neoplasia. There are many styles of colposcopes, but they all operate similarly. 

The colposcope contains a stereoscopic lens or digital imaging system that has 

magnification settings ranging from 3- to 20-fold. Its stand allows positioning, 

and a high-intensity light provides illumination. A green (red-free) light filter adds 
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contrast to aid vascular pattern evaluations. Prior to colposcopic examination, a 

woman's medical history and record are reviewed and indications for colposcopy 

confirmed. Urine pregnancy testing is performed if clinically indicated. 

Colposcopic examination is optimally timed to avoid menses. However, it is not 

delayed in the patient with a visible lesion, abnormal bleeding, or poor 

appointment compliance. In cases of severe cervicitis or other pelvic infection, 

treatment may be indicated before performing biopsies or endocervical curettage. 

Notably, abnormal cervical discharge in the absence of an identified pathogen 

may be a cancer indicator. A Pap test performed at the time of colposcopy is of 

questionable value, may obscure colposcopic findings, and should be performed 

on an individualized basis. Solutions may aid colposcopic examination and are 

applied by gently dabbing a saturated swab or sponge or by spray-bottle misting 

so as not to traumatize the cervical epithelium. High- grade cervical lesions are 

particularly fragile. To begin, normal saline can help remove cervical mucus and 

allows initial assessment of vascular patterns and surface contours. Abnormal 

vessels, especially when viewed with green-filtered light, may be more prominent 

before acetic acid application. Acetic acid in a 3- to 5-percent solution is a 

mucolytic agent thought to exert its effect by reversibly clumping nuclear 

chromatin. This causes neoplastic lesions to assume a thicker density and hues of 

white depending on the degree of abnormal nuclear density. Applying acetic acid 

to abnormal epithelium results in the acetowhite change characteristic of 

neoplastic lesions and of some benign conditions. Several minutes may be needed 

for this effect to become fully developed. Dilute Lugol iodine solution stains 

mature squamous epithelial cells a dark purple-brown color in estrogenized 

women as a result of high cellular glycogen content. Due to incomplete cellular 

differentiation, dysplastic cells have lower glycogen content, fail to fully stain, 

and appear various shades of yellow. This solution is particularly useful when 

abnormal tissue cannot be found using acetic acid alone. It is also used to define 

the limits of the active TZ, as immature squamous metaplasia does not stain as 

strongly as mature (fully differentiated) squamous epithelium. Lugol solution 

should not be used in patients allergic to iodine, radiographic contrast, or shellfish.  

 

Examination  

Two major components of colposcopic examination are general assessment and 

specific colposcopic findings. Careful description of these aids diagnosis and 

management of abnormalities. General colposcopic assessment has three 

components: cervical visualization, SCJ visibility, and TZ classification. First, 

every examination is characterized by whether the cervix is fully seen or whether 

the evaluation is limited by inflammation, bleeding, scarring, or other obscuring 

causes. The International Federation or Cervical Pathology and Colposcopy 

(IFCPC) labels full cervix visualization as “adequate” and otherwise as 

“inadequate”. Second, SCJ visibility is important, as nearly all cervical neoplasia 

is located within the TZ and at or adjacent to the SCJ. Within a neoplastic lesion, 

the most severe disease tends to be at the proximal (cephalad or upper) limit of 
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the lesion. Therefore, the ability to see the entire SCJ and the upper limits of all 

lesions is essential to exclude invasive cancer and to determine disease severity. 

The IFCPC terminology characterizes the SCJ separately as completely, partially, 

or not visible. Current ASCCP guidelines define full visualization of both the SCJ 

and upper limits of all lesions present as “adequate”. Otherwise, the examination 

is “inadequate”. Finally, the IFCPC classifies the TZ location as types 1, 2, or 3. 

A type 1 TZ is entirely ectocervical and visible; a type 2 has an endocervical 

component that is fully visible; and a type 3 TZ has an endocervical component 

that cannot be completely visualized. Types 2 and 3 may have ectocervical TZ 

components of varying extent. If treatment is indicated, the size and location of 

the SCJ, TZ, and visible lesions are important determinants of the modality 

chosen.  

 

Lesion Grading  

Colposcopically normal squamous epithelium of the cervix appears as a 

featureless, smooth, pale-pink surface. Blood vessels lie below this layer and 

therefore are not visible or are seen only as a fine capillary network. The mucin-

secreting columnar epithelium appears red due to its thinness and the close 

proximity of blood vessels to the surface. It has a polypoid appearance due to 

infoldings that form peaks and clefts. Against this normal colposcopic landscape, 

colposcopists discern abnormal tissue and choose for biopsy the sites most likely 

to harbor the most severe neoplasia. Several colposcopic grading systems quantify 

lesion qualities to improve diagnostic accuracy. Lesions with low-grade 

characteristics are Labeled grade 1 (minor) lesions, whereas higher grade 

characteristics are grade 2 (major) findings. The color or degree of whiteness 

obtained, rapidity and duration of acetowhitening, and sharpness of lesion borders 

are observed. Grade 2 (major or high-grade) lesions demonstrate a more 

persistent, duller shade of white, whereas grade 1 (minor or low-grade) lesions 

are translucent or bright white and fade quickly. Generally, grade 1 lesions have 

feathery or irregular “geographic” margins, whereas grade 2 lesions haw 

straighten sharper outlines. Other lesion features suggestive of a high-grade 

lesions are: internal borders (inner border sign), an opaque protuberance within a 

lesion (ridge sign), and cuffed crypt openings. Abnormal vascular patterns include 

punctation, mosaicism, and atypical vessels. Punctate and mosaic patterns are 

graded on the basis of vessel caliber, intercapillary distance, and the uniformity 

of each of these. Fine punctation and mosaicism, which are created by narrow- 

vessels and short, uniform intercapillary distances, typify-low-grade (grade 1) 

lesions. A coarse pattern results from wider and more variable vessel diameters 

and spacing and indicates high-grade (grade 2) abnormalities. Atypical vessels are 

irregular in caliber, shape, course, and arrangement and raise suspicion for 

invasive cancer.  
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■ Biopsy  

Ectocervical Biopsy  

Under direct colposcopic visualization, suspicious lesions are biopsied using 

cervical biopsy forceps. Generally, cervical biopsy does not require an anesthetic. 

Thickened Monsel solution (ferric subsulfate) or a silver nitrate applicator are 

applied with pressure to the biopsy site, providing hemostasis if needed. Heavier 

bleeding is rare and can be controlled with direct pressure or brief vaginal 

packing. Traditionally, biopsies have been limited to the most severe-appearing 

lesions. However, two studies have shown that colposcopically directed biopsy 

detects only 60 to 70 percent of high-grade disease. Disease detection rates 

increase with the addition of random biopsies of normal-appearing epithelium and 

with the total number of biopsies taken. It is recommended biopsy of all 

acetowhite lesions regardless of colposcopic impression, and repeat colposcopic 

evaluation is suggested for persistent low- grade cytologic abnormalities or HPV-

positive results to counter the imperfect detection of HSIL by colposcopy.  

 

Endocervical Sampling  

For nonpregnant patients, endocervical sampling by curettage or brushing 

evaluates the endocervical canal epithelium that lies beyond the colposcope's 

view. Endocervical sampling is currently recommended during colposcopy in the 

following situations:  

• Colposcopy is inadequate, or colposcopy is adequate but no lesion is identified. 

Endocervical sampling is acceptable in other cases at provider discretion.  

• Initial evaluation of ASC-H, HSIL. AGC. or AIS cytology test results.  

• Surveillance 4 to 6 months after excisional therapy if specimen margins are 

positive for HSIL.  

• Surveillance after conization for AIS has been performed in women wishing 

fertility preservation. Negative endocervical curettage results add reassurance to 

this management.  

Endocervical sampling can be performed by either curettage or brushing. 

Endocervical curettage is performed by introducing an endocervical curette 1 to 

2 cm into the cervical canal. The length and circumference of the canal is firmly 

curetted, carefully avoiding sampling of the ectocervix or the lower uterine 

segment. Endocervical scrapings admixed with cervical mucus are then removed 

using a ring forceps or cytobrush and included with the curettage specimen. 

Alternatively, vigorous brushing with a cytobrush may be used to obtain an 

endocervical tissue specimen. Endocervical brushing is more sensitive than 

curettage, but grading of any dysplasia present is more difficult. Endocervical 

sampling is often the most uncomfortable part of a colposcopic evaluation, and 

cramping is common.  

 

CERVICAL INTRAEPITHELIAL NEOPLASIA MANAGEMENT  

Management of CIN involves either observation or treatment. Goals are to 

diagnose occult invasive cancer, detect progression of minor abnormalities, and 
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treat high-grade dysplasia to decrease cancer risk. Detection and prevention of 

invasive cervical cancer, a relatively rare outcome, must be balanced against the 

potential harms of excessive testing and overtreatment that include procedure-

related morbidities, possible adverse reproductive outcomes, and psychologic 

stress. Special populations considered include women age 21 to 25 years and 

pregnant women. Immunosuppressed women are no longer considered a special 

population and can now be managed in accordance with general guidelines. In 

general, women with higher grades of Pap abnormality and CIN, inadequate 

colposcopic examinations, abnormal endocervical samplings, and age older than 

24 years are considered at higher risk of invasive cancer and are managed more 

aggressively. An overview of current CIN management guidelines for 

nonpregnant patients is presented here, but providers should consult 

comprehensive recommendations. Guidelines are complex and are applied on an 

individualized basis, as they cannot address all clinical scenarios or individual 

patient situations. No guidelines can prevent all cases of cervical cancer.  

 

■ CIN 1  

CIN 1 exhibits a high rate of spontaneous regression. This diagnosis is poorly 

reproducible and thus unreliable. For this reason, CIN 1 is no longer treated 

aggressively. When diagnosed after a “lesser” cytologic abnormality such ASC-

US, LSIL, or a negative Pap with either an HPV 16/18 genotype-positive or a 

persistent HR HPV-positive result, it can be observed indefinitely. Treatment is 

acceptable only if CIN 1 persists for more than 2 years regardless of colposcopic 

examination adequacy or presence of CIN 1 in an endocervical sampling. 

Treatment of CIN 1 in women under age 25 years is not recommended, even if 

persistent. Observation consists of a cotest 12 months after CIN 1 diagnosis. If 

this is negative, resumption of routine screening is recommended 3 years later. In 

women age 21 to 25 years, observation with cytology alone at 12 months and 24 

months is recommended instead of cotesting due to high rates of HPV positivity 

in this population. If CIN 1 is detected only in the endocervical sampling, 

sampling is repeated in 1 year in addition to other recommended surveillance. 

Abnormal surveillance results are followed by repeat colposcopy. Persistent CIN 

1 may be treated by ablation or excision provided the colposcopic examination is 

adequate and endocervical sampling lacks HSIL (CIN 2/3) or ungraded CIN. If 

these criteria are not met, excision is recommended and ablation is unacceptable. 

CIN 1 diagnosed after an ASC-H or HSIL Pap test result carries a higher risk of 

occult high-grade CIN. In women age 25 years or older with an adequate 

colposcopic examination, either a diagnostic excision or observation with 

cotesting at 12 and 24 months is acceptable. If colposcopy is inadequate, a 

diagnostic excision is indicated. Women age 21 to 24 years with CIN 1 diagnosed 

after a high-grade Pap abnormality can be monitored by colposcopic evaluation 

and cytology at 6-month intervals provided the colposcopic examination is 

adequate and endocervical samplings negative. Otherwise, excision is 
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recommended. Persistent unexplained HSIL cytology results after 24 months of 

observation warrant an excision procedure.  

 

■ CIN 2 and CIN 3  

Generally, treatment is recommended for CIN 2 or 3 due to its significant 

malignant potential and the efficacy of treatment in preventing progression. Either 

ablation or excision is acceptable and is chosen according to individual patient, 

cervical TZ, and lesion characteristics. When CIN 2/3 or ungraded CIN is found 

in an endocervical sampling or with an inadequate colposcopic examination, a 

diagnostic excision is needed to exclude occult invasive cancer. An unequivocal 

histologic diagnosis of CIN 3 is treated, not observed, regardless of age or 

reproductive history. Recurrence or persistence is treated with repeat excision, not 

ablation. Hysterectomy as primary therapy is unacceptable. It may be indicated if 

repeat excision is needed but not anatomically feasible or if high-grade CIN recurs 

or persists. For young women, particularly of low parity, with CIN 2 or CIN 2/3 

(HSIL, not otherwise specified) either observation or treatment are acceptable if 

colposcopy is adequate. In this context, “young women” refers to those 

individuals for whom the possible risk to future pregnancies from treatment 

outweighs the risk of progression to malignancy, although either of these is 

difficult to quantify. No upper age limit is recommended. Observation consists of 

repeat cytology and colposcopy at 6-month intervals. Observation of CIN 2 is 

preferred to treatment in younger women. If colposcopy is inadequate, CIN 3 is 

specified, or CIN 2 or CIN 2/3 persists at 24 months, then treatment is 

recommended.  

 

■ Adenocarcinoma in Situ  

Adenocarcinoma in situ (AIS) of the cervix, although uncommon. is increasing in 

incidence and typically diagnosed at a younger age. Exclusion of invasive cancer 

and removal of all affected tissue are primary clinical goals. Management differs 

somewhat from that of CIN2/3 because AIS and adenocarcinoma are not easily 

identified colposcopically. Lesions can be multifocal, located deep within 

endocervical clefts, and extend farther into the endocervical canal. Diagnostic 

excision is required to exclude invasive cancer with maximum certainty. For 

nonpregnant women, excision is complemented by endocervical curettage. 

Choice of excision modality should favor an intact specimen with the most 

interpretable margins. Cold-knife conization is thus favored by many, but 

guidelines do not explicitly favor it over LEEP. If used, loop excision should be 

large enough to obviate the need for a second, deeper pass and should minimize 

cautery artifact. If there is no invasive cancer in the excision specimen, simple 

hysterectomy is recommended in women who have completed childbearing. 

Women with AIS who strongly desire fertility preservation can be managed 

conservatively after an excision procedure. Individuals are counseled regarding 

the significant ongoing risk even with negative excision margins and endocervical 

sampling. The ride of residual AIS is reported to be as high as 80 percent in 
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patients with positive margins. Accordingly, repeat excision is advisable if 

hysterectomy is not planned. Close, long-term surveillance is recommended until 

hysterectomy is performed.  

 

■ Postcolposcopy Surveillance without Treatment  

When colposcopy fails to reveal high-grade CIN or there is spontaneous 

regression of high-grade CIN in young women, further surveillance is indicated 

given the significant false-negative rate of colposcopy and an increased risk of 

developing CIN in the future. This involves repeat cytology, HPV testing, or 

colposcopy alone or in combination depending on the original abnormal cytology 

result and age of the patient. Early surveillance generally is either cytology or 

cotest once or twice at 1-year intervals. Return to routine screening or an 

additional cotest generally occurs 3 years later. Exceptions are AGC. favor 

neoplasia and AIS Pap test results. These are always followed by excision unless 

invasive cancer is diagnosed during initial colposcopic examination and biopsy.  

 

CERVICAL INTRAEPITHELIAL NEOPLASIA TREATMENT   

Current treatment of CIN is limited to ablation or excision procedures 

encompassing the entire TZ. Unlike ablation, excision provides a histologic 

specimen for evaluation of excised margins and further assurance that invasive 

cancer is not present. Any treatment should reach a depth of 5 to 7 mm from the 

surface to treat CIN adequately. Excess depth is avoided to minimize potential 

adverse consequences. Treatment using topical agents or therapeutic vaccines 

remains investigational. Selection of treatment modality is individualized. Salient 

factors include patient age, parity, size and severity of lesions, cervix contour, 

prior CIN treatment, and coexisting medical conditions. Treatment selection also 

depends on an operator's experience and available equipment. No clear evidence 

shows any treatment technique to be superior, and surgical treatments have an 

approximate 90-percent success rate.  

 

■ Ablation  

In general, ablation of the TZ is effective for noninvasive ectocervical disease. 

Before ablation, evidence of glandular neoplasia or invasive cancer is excluded 

with the greatest certainty possible. Namely, cytology, histology, and colposcopic 

impression should be concordant; colposcopic examination must be adequate; and 

endocervical sampling should be negative for high-grade or ungraded CIN. 

Ablation should not be used after prior therapy, for an unexplained glandular 

cytologic abnormality, or for AIS. The most commonly used ablative treatment 

modalities are cryosurgery and carbon dioxide (C02) laser. Before the introduction 

of LEEP, when cold knife conization was the only excision option, these ablative 

techniques were used more commonly. The relative decreased morbidity and ease 

of performing loop excision compared with cold knife conization and the trends 

toward observation of CIN 1 and of some CIN 2 and CIN 2/3 lesions in young 

women has led to decreased use of ablative procedures. Cryosurgery is an ablative 
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method that delivers a refrigerant gas, usually nitrous oxide, to a metal probe that 

freezes tissue on contact. Cryonecrosis is achieved by crystallizing intracellular 

water. This treatment is most appropriate for lesions and TZ lying entirely on the 

ectocervix. for a smooth cervical surface without deep crevices, and for CIN 

limited to two quadrants of the cervix. Cryosurgery is generally not favored for 

the treatment of CIN 3 due to higher rates of disease persistence following 

treatment and lack of a histologic specimen to exclude occult invasive cancer. 

Moreover, cryosurgery and other ablative techniques are not favored for HIV-

positive women with CIN due to higher failure rates. Less evidence suggests 

subsequent adverse effects on pregnancy outcome with cryotherapy than with 

loop excision. Thus, cryotherapy may be underused. CO2 laser is another ablative 

option and is delivered using colposcopic guidance with a micromanipulator. 

Cervical tissue is vaporized to a depth of 5 to 7 mm. Laser ablation is appropriate 

for CIN lesions associated with an adequate colposcopic examination. It is well 

suited for large, irregularly shaped CIN lesions of all grades and for 

condylomatous and preinvasive lesions at other LGT sites. If the cervical lesion 

extends onto the vagina, laser ablation may help customize removal of the entire 

lesion with favorable depth control. Laser ablation can also be augmented by laser 

or loop excision of central tissue for cases in which an ectocervical lesion extends 

into the endocervical canal or in which colposcopy is inadequate.  

 

■ Excision  

Clinical scenarios with the highest ride of occult invasive cancer but without 

definitive histologic confirmation are evaluated further with an excision 

procedure. These include high-grade cytologic abnormalities with discordant 

(negative or low-grade) biopsy results or with inadequate colposcopy, AGC. favor 

neoplasia or AIS cytology; AIS histology; and endocervical sampling indicating 

ungraded or high-grade CIN or glandular neoplasia. With glandular cytologic 

abnormalities or AIS, an excisional modality that provides an intact specimen 

with the most interpretable margins should be chosen. Excision is indicated for 

recurrence of high-grade CIN after treatment due to the increased risk for occult 

invasive cancer. Diagnostic excision refers to situations in which invasive cancer 

has not been excluded by the criteria needed before an ablation is performed. A 

therapeutic excision refers to one performed when these criteria have been met. 

Excisional treatment modalities include LEEP, cold-knife conization (CKC), and 

Laser conization. Excisional procedures are associated with operative and long-

term risks that include subsequent cervical stenosis and adverse pregnancy 

outcomes. For decades, CKC has been associated with cervical incompetence and 

preterm birth. The relationship between preterm birth and LEEP remains 

uncertain. Although some studies show LEEP to be an independent risk factor for 

preterm birth and premature rupture of membranes, others do not. An important 

confounder is the increased risk of preterm birth in women with cervical neoplasia 

compared with the general population even if they have not undergone an 

excisional procedure. This indicates that CIN and preterm birth have overlapping 
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risk factors, making the contribution of treatment to this risk difficult to ascertain 

and controversial. Of options. LEEP uses a thin wire on an insulated handle 

through which an electrical current is passed. This creates an instrument that can 

simultaneously cut and coagulate tissue, ideally during direct colposcopic 

visualization. Because LEEP can be performed using local anesthesia, it has 

become the primary outpatient treatment modality for high-grade cervical lesions, 

including those that extend into the endocervical canal.  

 

 
 

LEEP provides a tissue specimen with margins that can be histologically assessed. 

Additionally, the size and shape of tissue excision can be customized by varying 

loop sizes and the order in which loops are used. This helps conserve cervical 

stroma volume. Cold-knife conization is surgery that uses sharp excision to 

remove the cervical TZ and CIN lesion. It is performed in an operating room under 

general or regional anesthesia. CKC is often preferred to LEEP for patients at 

highest risk for invasive cancer. These indications include cervical cytology 

suspicious for invasive cancer, patients older than 35 with CIN 3 or CIS, large 

high-grade lesions, and glandular neoplasia. CO2 laser conization allows precise 

tailoring of the cone shape to minimize stromal excision and yields less blood 

loss. Disadvantages are its expense, some thermal compromise of specimen 

margins, and special training requirements. This procedure can be performed 

under local regional or general anesthesia.  

 

■ Surveillance after Treatment  

Additional surveillance is required to assess treatment success. Patients who have 

undergone a cervical excision with margins negative for HSIL or who have 

undergone an ablative procedure may be followed with cotesting 1 year later or 

serial cotesting at 12 and 24 months depending on whether the original abnormal 
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cytology or biopsies showed low- or high-grade changes. Additional cytology or 

cotesting again at 3 years is recommended before returning to routine screening. 

After treatment of HSIL. routine screening should continue for at least 20 years 

due to a persistently increased ride of cervical neoplasia, even if screening extends 

beyond age 65. If excision margins or endocervical curettage performed 

immediately after an excision are positive for CIN 2 or CIN 3, then surveillance 

with repeat cytology and endocervical sampling 4 to 6 months later is preferred. 

Repeat excision is acceptable. Repeat diagnostic excision is indicated for special 

circumstances such as AIS or microinvasive carcinoma at the excision margins.  

 

■ Tumor Spread  

Hysterectomy is unacceptable as primary therapy for CIN. However, it may be 

considered when treating recurrent high-grade cervical disease if childbearing has 

been completed or when a repeat cervical excision is strongly indicated but not 

technically feasible. Although hysterectomy provides the lowest CIN recurrence 

rate, invasive cancer must always be excluded beforehand. The choice of either a 

vaginal or abdominal approach is directed by other clinical factors. Hysterectomy 

is the preferred treatment of AIS when future fertility is not desired. Even with 

negative cervical margins, hysterectomy-performed for CIN 2 or worse is not 

completely protective. Patients, particularly those who are immunosuppressed, 

are at risk for recurrent disease and require postoperative interval cytologic 

screening of the vaginal cuff.  
 

Cervical Cancer  
Cervical cancer is the most common gynecologic cancer in women worldwide. 

Most of these cancers stem from infection with the human papillomavirus (HPV), 

although other host factors affect neoplastic progression following initial 

infection. Compared with other gynecologic malignancies, cervical cancer 

develops in a younger population. Thus, screening for this neoplasia typically 

begins in young adulthood. Most early cancers are asymptomatic. Thus, diagnosis 

usually follows histologic evaluation of biopsies taken during colposcopic 

examination or from a grossly abnormal cervix. This cancer is staged clinically, 

and this in turn directs treatment. In general, early-stage disease is effectively 

eradicated surgically. For advanced disease, chemoradiation is primarily selected. 

As expected, disease prognosis differs with tumor stage, and stage is the most 

important indicator of long-term survival. Prevention lies mainly in identifying 

and treating women with high-grade dysplasia, and in HPV vaccination. 

Accordingly, as detailed in Chapter 29, regular screening is recommended, and 

HPV vaccination is encouraged to lower rates of cervical cancer in the future.  
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INCIDENCE  

Worldwide, cervical cancer is common, and it ranks fourth among all 

malignancies for women (World Health Organization, 2012). In general, higher 

incidences are found in developing countries, and these countries contribute 85 

percent of reported cases annually. Mortality rates are similarly higher in these 

populations. This incidence and survival disparity highlights successes achieved 

by long-term cervical cancer screening programs. In the United States, cervical 

cancer is the third most common gynecologic cancer and the 11th most common 

solid malignant neoplasm among women. Women have a 1 in 132 lifetime risk of 

developing this cancer. In 2015, the American Cancer Society estimated 12,900 

new cases and 4100 deaths from this malignancy, of U.S. women. The age at 

which cervical cancer develops is in general earlier than that of other gynecologic 

malignancies, and the median age at diagnosis is 49 years.  

 

RISKS  

In addition to demographic differences, other risks may alter HPV acquisition or 

action. Notably, the greatest risk is the lack of regular cervical cancer screening. 

Most communities adopting such screening have documented decreased 

incidences of this cancer. HPV is the primary etiologic infectious agent associated 

with cervical cancer. Although other sexually transmitted factors, including 

herpes simplex virus 2, may play a concurrent causative role, 99.7 percent of 

cervical cancers are associated with an oncogenic HPV subtype. In one study, 57 

percent of invasive cervical cancer cases were attributable to HPV serotype 16. 

Serotype 18 was associated with 16 percent of invasive disease cases. Each of 

these serotypes can lead to either squamous cell carcinoma or adenocarcinoma of 

the cervix. However, HPV 16 is more commonly associated with squamous cell 

carcinoma of the cervix, whereas HPV 18 is a risk factor for cervical 

adenocarcinoma. Of other risks, lower educational attainment, older age, obesity, 

smoking, and neighborhood poverty are independently related to lower rates of 

cervical cancer screening. Specifically, those living in impoverished 

neighborhoods have limited access to testing and may benefit from screening 

outreach programs (Datta, 2006). Cigarette smoking, both active and passive, 

increases cervical cancer risk. Among HPV-infected women, current and former 

smokers have a two to three old increased incidence of highgrade squamous 

intraepithelial lesion (HSIL) or invasive cancer. Passive smoking is also 

associated with increased risk, but to a lesser extent. The mechanism underlying 

the association between smoking and this cancer is unclear, but smoking may alter 

HPV infection in those who smoke. For example, “ever smoking” has been 

associated with reduced clearance of high-risk HPV. Tobacco smoke may also 

alter viral oncoprotein expression in cells in which the HPV is not integrated into 

the host genome (Wei, 2014). Parity has a significant association with cervical 

cancer. Specifically, women with seven prior full-term pregnancies have an 

approximately our old risk, and those with one or two have a two old risk 

compared with nulliparas. Long-term combination oral contraceptive (COC) use 
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is another risk. In women who are positive for cervical HPV DNA and who use 

COCs, cervical carcinoma rates increase by up to our old compared with women 

who are HPV-positive and never users. Additionally, current COC users and 

women who are within 9 years of use have a significantly higher risk of 

developing both squamous cell and adenocarcinoma of the cervix. Encouragingly, 

the relative risk to COC users appears to decline after cessation. Data from 24 

epidemiologic studies showed that by 10 or more years following COC cessation, 

cervical cancer risk returns to that of never users. Sexual activity logically has an 

association as HPV is sexually transmitted. Having more than six lifetime sexual 

partners elevates the relative risk of cervical cancer. Similarly, an early age of first 

intercourse be ore age 20 confers an increased risk of developing this malignancy. 

Intercourse after age 21 only shows a trend toward an elevated risk. Moreover, 

abstinence from sexual activity and barrier protection during sexual intercourse 

decrease cervical cancer incidence. Immunosuppressed women have an increased 

risk of developing cervical cancer. Cervical cancer is an acquired immune 

deficiency syndrome (AIDS)-defining illness. The standardized incidence ratio 

(SIR) of developing this cancer in HIV-infected women is 5.82. For transplant 

recipients the SIR is 2.013 for this malignancy. Women with autoimmune diseases 

who use immunosuppressants do not appear to have an increased cervical cancer 

risk, except for azathioprine users.  

 

PATHOPHYSIOLOGY  

■ Tumorigenesis  

Most women readily clear HPV, but those with persistent infection may develop 

preinvasive dysplastic cervical lesions. From such lesions, squamous cell 

carcinoma of the cervix typically arises at the squamocolumnar junction. In 

general, progression from dysplasia to invasive cancer requires several years, 

although times can vary widely. The molecular alterations involved with cervical 

carcinogenesis are complex and not fully understood. Carcinogenesis currently is 

suspected to result from the interactive effects among environmental insults, host 

immunity, and somatic-cell genomic variations. Increasing evidence suggests that 

HPV oncoproteins may be a critical component of continued cancer cell 

proliferation. Unlike low-risk serotypes, oncogenic HPV serotypes can integrate 

into human DNA. As a result, with infection, oncogenic HPV’s early replication 

proteins E1 and E2 enable the virus to replicate within cervical cells. These 

proteins are expressed at high levels early in HPV infection. They can lead to 

cytologic changes detected as low-grade squamous intraepithelial (LSIL) 

cytologic findings on Pap smears. Amplification of viral replication and 

subsequent transformation of normal cells into tumor cells may follow. 

Specifically, the viral gene products E6 and E7 oncoproteins are implicated in this 

transformation. E7 protein binds to the retinoblastoma (Rb) tumor suppressor 

protein, whereas E6 binds to the p53 tumor suppressor protein. In both instances, 

binding leads to degradation of these suppressor proteins. The E6 effect of p53 
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degradation is well studied and linked with the proliferation and immortalization 

of cervical cells.   

 

■ Tumor Spread  

Following tumorigenesis, the pattern of local growth may be exophytic if a cancer 

arises from the ectocervix, or may be endophytic if it arises from the endocervical 

canal. Lesions lower in the canal and on the ectocervix are more likely to be 

clinically visible during physical examination. Alternatively, growth may be 

infiltrative, and in these cases, ulcerated lesions are common if necrosis 

accompanies this growth. As primary lesions enlarge and lymphatic involvement 

progresses, local invasion increases and will eventually become extensive.  

 

Lymphatic Spread  

Lymph Node Groups. The pattern of tumor spread typically follows cervical 

lymphatic drainage. Thus, familiarity with this drainage aids understanding the 

surgical steps of radical hysterectomy performed for this cancer. The cervix has a 

rich network of lymphatics, which follow the course of the uterine artery. These 

channels drain principally into the paracervical and parametrial lymph nodes. 

These lymph nodes are clinically important and thus are removed as part of 

parametrial resection during radical hysterectomy. From the parametrial and 

paracervical nodes, lymph subsequently flows into the obturator lymph nodes and 

into the internal, external, common iliac lymph nodes, and ultimately the 

paraaortic lymph nodes. Accordingly, pelvic, and common iliac lymph nodes are 

also traditionally removed concurrently with radical hysterectomy. In contrast, 

lymphatic channels from the posterior cervix course through the rectal pillars and 

the uterosacral ligaments to the rectal lymph nodes. These nodes are also 

encountered and are removed during the extended resection of the uterosacral 

ligaments that is characteristic of radical hysterectomy.  

 

Lymphovascular Space Involvement. As tumor invades deeper into the stroma, 

it enters blood capillaries and lymphatic channels. Termed lymphovascular space 

involvement (LVSI), this type of invasive growth is not included in the clinical 

staging of cervical cancer. However, its presence is regarded as a poor prognostic 

indicator, especially in early-stage cervical cancers. Thus, the presence of LVSI 

often requires tailoring the planned surgical procedure and adjuvant radiation 

treatment.  

Local and Distant Tumor Extension With extension through the parametria to the 

pelvic sidewall, ureteral blockage frequently develops, resulting in 

hydronephrosis  

 

HISTOLOGIC TYPES  

■ Squamous Cell Carcinoma The two most common histologic subtypes of 

cervical cancer are squamous cell and adenocarcinoma. Of these, squamous cell 

tumors predominate, comprise about 70 percent of all cervical cancers, and arise 
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from the ectocervix. Over the past 30 years, the incidence of squamous cell 

cancers has declined, whereas that of cervical adenocarcinoma has risen. These 

changes may be attributed to an improved method of screening for early squamous 

lesions of the cervix and an increase in HPV prevalence. Squamous cell 

carcinomas can be subdivided into keratinizing and nonkeratinizing carcinomas.   

■ Adenocarcinomas In contrast to squamous cell cervical carcinoma, 

adenocarcinomas make up 25 percent of cervical cancers and arise from the 

endocervical mucus-producing columnar cells. Because of this origin within the 

endocervix, adenocarcinomas are often occult and may be advanced be ore 

becoming clinically evident. They often give the cervix a palpable barrel shape 

during pelvic examination. Adenocarcinomas exhibit various histologic patterns 

composed of diverse cell types. of these, mucinous adenocarcinomas are the most 

common. The mucinous endocervical type retains resemblance to normal 

endocervical tissue. The intestinal type resembles intestinal cells and may include 

goblet cells. Minimal deviation adenocarcinoma, also known as adenoma 

malignum, is characterized by cytologically bland glands that are abnormal in size 

and shape. These tumors contain an increased number of glands positioned at a 

deeper level than normal endocervical glands. Women with Peutz-Jeghers 

syndrome are at increased risk of developing adenoma malignum. Villoglandular 

adenocarcinomas are made up of surface papillae. Endometrioid 

adenocarcinomas are the second most frequently identified and display glands 

resembling those of the endometrium. Serous carcinoma is identical to serous 

carcinomas of the ovaries or uterus and is rare. Clear cell adenocarcinoma 

accounts for less than 5 percent of cervical adenocarcinomas and is named for its 

clear cytoplasm. Rarely, adenocarcinomas arise in mesonephric remnants in the 

cervix and are termed mesonephric adenocarcinomas.  

Prognosis Comparison Evidence describing the prognosis of squamous cell 

carcinoma compared with that of adenocarcinoma is contradictory. For stage IB 

and IIA cervical cancer, one study showed a statistically significant lower overall 

survival rate in those with adenocarcinoma compared with women with squamous 

cell carcinoma. However, the Gynecologic Oncology Group (GOG) found in a 

subsequent study that overall survival rates in women with stage IB squamous 

and adenocarcinomas of the cervix are similar. For advanced-stage (stage IIB to 

IVA) cancers, evidence suggests that cervical adenocarcinomas may portend a 

poorer overall survival rate compared with similarly staged squamous cell 

carcinomas. The 2006 International Federation of Obstetricians and 

Gynecologists (FIGO) annual report, which reported on more than 11,000 

squamous carcinomas and 1613 adenocarcinomas, demonstrated that women with 

adenocarcinomas have worse overall survival rates at every stage compared with 

those with squamous cell carcinoma. In sum, evidence suggests that 

adenocarcinoma of the cervix is a high-risk cell type.  

 

■ Other Tumor Types Mixed cervical carcinomas are rare. Of these, 

adenosquamous carcinomas do not differ grossly from adenocarcinomas of the 
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cervix. The squamous component is poorly differentiated and shows little 

keratinization. Glassy cell carcinoma describes a form of poorly differentiated 

adenosquamous carcinoma in which cells display cytoplasm with a ground-glass 

appearance. Neuroendocrine tumors of the cervix include large cell and small cell 

tumors. These rare malignancies are highly aggressive, and even early-stage 

cancers have a relatively low disease-free survival rate despite treatment with 

radical hysterectomy and adjuvant chemotherapy. Often, neuroendocrine 

markers, including chromogranin, synaptophysin, and CD56, are used to con rm 

the diagnosis. Uncommonly, endocrine and paraendocrine tumors are associated 

with these neuroendocrine tumors. of other rare types, the cervix may be the site 

of sarcomas, malignant lymphomas, and melanomas. Cervical leiomyosarcomas 

and cervical stromal sarcomas have a poor prognosis, similar to that or uterine 

sarcomas. Melanomas often present as ulcerated blue or black nodules and also 

have a poor prognosis.  

 

DIAGNOSIS  

■ Symptoms Some women diagnosed with this cancer are asymptomatic. In 

others, early-stage cervical cancer may create a watery, blood tinged vaginal 

discharge. Intermittent vaginal bleeding that follows coitus or douching can also 

be noted. As a malignancy enlarges, bleeding typically intensifies, and 

occasionally, a woman presents with uncontrolled hemorrhage from a tumor bed. 

In such cases, bleeding can often be controlled with a combination of Monsel 

paste (ferric subsulfate) and vaginal packing. Topical acetone can also be used to 

obtain hemostasis, especially in cases refractory to Monsel paste. Burning from 

acetone makes it a less desirable choice than Monsel paste. With vaginal packing, 

the patient ideally remains at bed rest, and a Foley catheter is concurrently inserted 

to drain the bladder. The pack may inter ere with normal voiding, and the catheter 

also allows for accurate monitoring of urine output during volume repletion. If 

bleeding continues, emergent radiation can be delivered. Alternatively, internal 

iliac artery embolization or ligation can be performed in cases of refractory 

hemorrhage. However, caution is used for these latter two options, as tumor 

oxygenation is decreased if these blood supplies are occluded. Radiation therapy 

is a primary component of advanced-stage cancer, radiation’s effects are 

diminished in low-oxygen environments and can translate into worsening disease-

specific survival rates. In those with significant bleeding, hemodynamic support 

of the patient is needed.  

■ Physical Examination Most women with this cancer have normal general 

physical examination findings. In those with suspected cervical cancer, a thorough 

external genital and vaginal examination is performed. Because HPV is a shared 

risk factor for cervical, vaginal, vulvar, and anal cancers, concomitant lesions are 

sought. With speculum examination, the cervix may appear grossly normal if 

cancer is microinvasive. Visible disease displays varied appearances. Lesions 

may be an exophytic or endophytic growth; a polypoid mass, papillary tissue, or 

barrel-shaped cervix; a cervical ulceration or granular mass; or necrotic tissue. A 
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watery, purulent, or bloody discharge can also be seen. For this reason, cervical 

cancer may mirror the appearance of a cervical leiomyoma, cervical polyp, 

vaginitis, cervical eversion, cervicitis, threatened abortion, placenta previa, 

cervical pregnancy, condyloma acuminata, herpetic ulcer, chancre, or a 

prolapsing uterine leiomyoma, polyp, or sarcoma. During bimanual examination, 

a clinician may palpate an enlarged uterus resulting from tumor invasion and 

growth. Alternatively, hematometra or pyometra may expand the endometrial 

cavity following obstruction of fluid egress by a primary cervical cancer. In this 

case, the uterus may eel enlarged and boggy. Advanced cervical cancer cases can 

extend into the vagina, and disease extent can be appreciated during anterior 

vaginal wall palpation or during rectovaginal examination. With posterior spread, 

palpation of the rectovaginal septum between the index and middle finger of an 

examiner’s hand reveals a thick, hard, irregular septum. The proximal posterior 

vaginal wall is most commonly invaded. In addition, during digital rectal 

examination, parametrial, uterosacral, and pelvic sidewall involvement can be 

appreciated. Either one or both parametria may be invaded, and involved tissues 

eel thick, irregular, rm, and less mobile. A fixed mass indicates that tumor has 

probably extended to the pelvic sidewalls. However, a central lesion can become 

as large as 8 to 10 cm in diameter be ore reaching the sidewall. With advancing 

disease, enlarged supraclavicular or inguinal lymphadenopathy suggest lymphatic 

tumor spread. Lower extremity edema and low back pain, often radiating down 

the posterior leg, may reflect compression of the sciatic nerve root, lymphatics, 

veins, or ureter by an expanding tumor. With ureteral obstruction, hydronephrosis 

and uremia can follow and may occasionally be the initial presenting finding. In 

these cases, ureteral stenting or percutaneous nephrostomy tube insertion are 

usually required. Kidney function is ideally preserved for chemotherapy. 

Additionally, with tumor invasion into the bladder or rectum, hematuria and/or 

vesicovaginal or rectovaginal fistula may be found.  

■ Papanicolaou Test and Cervical Biopsy Histologic evaluation of cervical 

biopsy is the primary tool to diagnose cervical cancer. Although Papanicolaou 

(Pap) tests are performed extensively to screen for this cancer, this test does not 

always detect cervical cancer. Specifically, Pap testing has only a 53- to 80-

percent sensitivity for detecting high-grade lesions on any given single test. Thus, 

the preventive power of Pap testing lies in regular serial screening. Moreover, in 

women who have stage if cervical cancer, only 30 to 50 percent of single cytologic 

smears obtained are read as positive for cancer. Hence, Pap testing alone for 

evaluation of a suspicious lesion is discouraged. Instead, these lesions are directly 

biopsied with Tischler biopsy forceps or a Kevorkian curette. When possible, 

biopsies are taken from the tumor periphery, as central portions often contain only 

necrotic tissue, which will fail to yield a diagnosis. Moreover, biopsies ideally 

include underlying stroma, so that invasion, if present, can be assessed. if 

abnormal Pap test findings are noted, colposcopy is often performed, and adequate 

cervical and endocervical biopsies are obtained. In some cases, cold knife 

conization is needed for this. Indications for colposcopy and conization, and 
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cervical punch biopsies or conization specimens are the most accurate for 

allowing assessment of cervical cancer invasion. Both sample types typically 

contain underlying stroma and enable differentiation between invasive and in situ 

carcinomas. For this determination, conization specimens provide a larger tissue 

sample and are most help ul.  

 

STAGING  

Cervical cancers are staged clinically. Allowable components of staging include 

cold-knife conization, pelvic examination under anesthesia, cystoscopy, 

proctoscopy, chest radiograph, and intravenous pyelogram (or this portion of the 

computed tomography [CT] scan can be used). Bullous edema is not sufficient for 

the diagnosis of bladder involvement, and this involvement must be biopsy 

proven. Lymph node metastasis does not change the clinical stage. The staging 

system widely used for cervical cancer is that developed by the FIGO in 

collaboration with the World Health Organization (WHO) and the International 

Union Against Cancer (UICC). Early-stage disease refers to FIGO stages if 

through IIA. The term advanced-stage disease describes stages IIB and higher. 

FIGO classification is used for gynecologic cancers. In contrast, the American 

Joint Committee on Cancer (AJCC) developed the TNM Staging System, which is 

based on the extent of the tumor (T), the extent of spread to the lymph nodes (N), 

and the presence of metastasis (M).  

 

RADIOLOGIC IMAGING  

As discussed, cervical cancer is staged clinically, and accurate evaluation is 

critical to appropriate treatment planning. For example, early-stage tumors may 

be treated surgically, whereas more advanced tumors require radiation and/or 

chemotherapy. Although imaging does not affect assignment of stage (except lung 

metastases seen on chest radiograph and hydronephrosis seen on CT scan), 

imaging results can tailor treatment for an individual. In addition, lymph node 

metastases, although not included in the FIGO system, worsen patient prognosis 

and may be identified with imaging. Thus, radiologic tools such as CT scanning, 

magnetic resonance (MR) imaging, or positron emission tomography (PET) 

scanning are commonly used as adjuncts in initial cervical cancer evaluation. 

However, no uniform approach to the use of these has been developed.  

 

■ Magnetic Resonance Imaging For defining anatomy, this high-resolution 

imaging tool offers superior contrast resolution at so t-tissue inter aces. Thus, MR 

imaging effectively measures tumor size, delineates cervical tumor boundaries, 

and identifies surrounding bladder, rectal, or parametrial invasion. Unfortunately, 

MR imaging is less accurate for diagnosing microscopic or deep cervical stromal 

invasion or identifying minimal parametrial extension. These particular 

distinctions are important as both stromal and parametrial invasion may affect 

suitability for a given planned treatment. In addition, false-negative findings occur 

with small volumes of disease and with tissue foci in which cancer cannot be 
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differentiated from scar or necrosis. In these cases, PET scanning identifies 

metabolic rather than anatomic changes and can be a complementary tool. For 

primary cervical cancer, MR imaging is superior to CT for determining carcinoma 

size, local tumor extension, and lymph node involvement. MR imaging is often 

preferred for patients being considered for fertility-sparing radical trachelectomy. 

Overall, however, both MR imaging and CT per form similarly in cervical cancer.  

 

■ Computed Tomography This is the most widely used imaging tool for the 

assessment of nodal involvement and distant metastatic disease. It offers high-

resolution depiction of anatomy, especially when used with contrast. CT scanning 

is not a component of FIGO staging. However, it is obtained in many women with 

cervical cancer to evaluate tumor size and bulky extension beyond the cervix. CT 

can also aid detection of enlarged lymph nodes, ureteral obstruction, or distant 

metastasis. However, CT has limitations similar to MR imaging. CT is not 

accurate for assessing subtle parametrial invasion or deep cervical stromal 

invasion because of its poor soft-tissue contrast resolution. CT is also limited by 

its inability to detect small volume metastatic involvement in normal-size lymph 

nodes. Moreover, internal node architecture is often poorly defined. This makes 

distinction between reactive node hyperplasia and true metastatic disease difficult.  

 

■ Positron Emission Tomography This nuclear medicine imaging technique 

creates an image of functional processes within the body. With FDG-PET, a 

radiolabeled analogue of glucose, fluorodeoxyglucose (FDG), is injected 

intravenously and is taken up by metabolically active cells such as tumor cells. 

PET provides a poor depiction of detailed anatomy; thus, scans are frequently read 

side-by-side with CT scans. The combination allows correlation of metabolic and 

anatomic data. As a result, current PET scanners are now commonly integrated 

with CT scanners, and the two scans can be performed during the same session. 

FDG-PET is superior to CT or MR imaging for lymph node metastasis 

identification. However, PET is insensitive for lymphatic metastasis < 5 mm. 

Moreover, its role in early-stage smaller, resectable tumors is limited. PET scans 

can be use ul in planning radiation treatment fields and also in identifying those 

patients who have distant metastatic disease and are candidates for palliative 

chemotherapy rather than curative-intent chemoradiotherapy.  

 

LYMPH NODE DISSECTION  

As noted, cervical cancer is staged clinically and not surgically. However, surgical 

evaluation of retroperitoneal pelvic and paraaortic lymph nodes offers accurate 

metastasis detection that is superior to radiologic imaging. As a result, lymph node 

dissection may modify a patient’s primary treatment strategy based on the level 

of nodal disease. For example, radiation fields may be altered to ensure that 

patients with negative paraaortic lymph nodes are not overtreated with extended-

field radiation and that patients with positive paraaortic lymph nodes are not 

undertreated. Potential candidates include patients with positive or suspected 
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positive pelvic nodes undergoing chemoradiation treatment. Supporting studies 

show that if positive pelvic/paraaortic nodes are identified, patients may receive 

a significant survival benefit from extended chemotherapy and/or extended field 

radiation therapy. In addition, tumor-laden nodes may be debulked. Several 

studies report similar disease-free survival rates for patients whose macroscopic 

nodal disease is resected compared with women with microscopic nodal disease. 

That said, there is virtually no long-term survival for patients with unresectable 

bulky paraaortic lymph nodes. During lymphadenectomy, most experts 

recommend lymph node dissection in the common iliac and paraaortic region and 

resection of macroscopic lymph nodes. Traditional laparotomy and minimally 

invasive surgery (MIS) approaches have been compared. Although diagnostically 

equivalent, laparoscopic approaches offer postoperative MIS advantages. In 

addition, laparoscopic lymph node dissection has been associated with 

significantly less radiation morbidity than that with radiation following 

laparotomic approaches. Despite these suggested benefits, some experts argue 

that the benefits of surgical staging, if any, are minimal. These studies estimate 

only a 4- to 6-percent survival benefit after aggressive surgical debulking of 

retroperitoneal lymph nodes.  

 

PROGNOSIS The significance of tumor burden on survival is well 

demonstrated, whether measured by FIGO stage, centimeter size, or surgical 

staging. Of these definers, FIGO stage is the most significant prognostic factor. 

However, within each stage distribution, lymph node involvement also becomes 

an important modifier in determining prognosis. For example, in early-stage 

cervical cancer (stages if through IIA), nodal metastases are an independent 

predictor of survival. One GOG study demonstrated a 3-year survival rate of 86 

percent for women with early-stage cervical cancer and negative pelvic lymph 

nodes, compared with a 3-year survival rate of 74 percent in patients who had one 

or more positive lymph nodes. In addition, the number of nodal metastases is 

predictive. Studies demonstrate significantly higher 5-year survival rates in those 

with one positive lymph node compared with rates in women with multiple 

involved nodes. In advanced stage (stage IIB through IV) cervical cancer, lymph 

node metastases also worsen prognosis. In general, microscopic nodal 

involvement has a better prognosis than macroscopic nodal disease.  

 

EARLY-STAGE PRIMARY DISEASE TREATMENT  

■ Stage IA  

The term microinvasive cervical cancer identifies this subgroup of small tumors. 

By definition, these tumors are not visible to the naked eye. Specifically, as seen 

in able 30-4, criteria for stage IA tumors limit invasion depth to no greater than 5 

mm and lateral spread to no wider than 7 mm. Microinvasive cervical cancer 

carries a minor risk of lymph node involvement and excellent prognosis following 

treatment. A retrospective study compared tumors with horizontal spread ≤ 7 mm 

and those with > 7 mm spread. Higher rates of pelvic lymph node metastasis and 
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recurrence rates were noted as tumor spread further than 7 mm. Stage IA tumors 

are further divided into IA1 and IA2. These cancers are subdivided to reflect 

increasing depth and width of invasion and increasing risks for lymph node 

involvement.  

 

Stage IA1 These microinvasive tumors invade no deeper than 3 mm, spread no 

wider than 7 mm, and are associated with the lowest risk for lymph node 

metastasis. Squamous cervical cancers with stromal invasion less than 1 mm have 

a 1-percent risk of nodal metastasis, and those with 1 to 3 mm of stromal invasion 

carry a 1.5-percent risk. Of 4098 women studied with this tumor stage, less than 

1 percent died of disease following surgery. Because of the low risk of spread into 

the parametrial or uterosacral nodes, these lesions may be effectively treated with 

cervical conization alone. However, a total extra fascial hysterectomy (type II 

hysterectomy) is preferred for women who have completed childbearing. In stage 

IA1 microinvasive cancers, the presence of LVSI increases the risk of lymph node 

metastasis and cancer recurrence to approximately 5 percent. Accordingly, at our 

institution, these cases are traditionally managed with modified radical 

hysterectomy (type II hysterectomy) and pelvic lymphadenectomy. Radical 

trachelectomy with pelvic lymph node dissection can be considered in women 

desiring fertility preservation. Adenocarcinomas are typically diagnosed at a more 

advanced stage than squamous cell cervical cancers. Thus, microinvasive 

adenocarcinomas present a unique management dilemma, due to sparse data 

regarding this tumor stage. However, based on evaluation of Surveillance 

Epidemiology and End Result (SEER) data provided by the National Cancer 

Institute, the incidence of lymph node involvement is similar to that with 

squamous cancers. of microinvasive cervical adenocarcinomas, 59 cases managed 

with uterine preservation and conization have been reported in the literature. Of 

these cases, following conization, no recurrences were identified during 

surveillance in women without LVSI. According to SEER data, the 5-year overall 

survival for women with stage IA1 adenocarcinoma treated with conization is 98 

percent.  

 

Stage IA2 These microinvasive cervical lesions have 3 to 5 mm of stromal 

invasion, have a 7-percent risk of lymph node metastasis, and carry a > 4-percent 

risk of disease recurrence. In this group of women, the safety of conservative 

therapy is yet to be proven. Thus, for this degree of invasion, radical hysterectomy 

and pelvic lymphadenectomy is recommended. For fertility preservation, stage 

IA2 squamous cervical lesions may be treated with radical trachelectomy and 

lymphadenectomy. A nonabsorbable cerclage may be placed concurrently with 

such radical trachelectomy to improve cervical competence during pregnancy. 

These procedures have high cure rates, and success ul pregnancies have been 

reported. If women are carefully selected for age < 45 years, smaller tumor size 

(< 2 cm), and negative nodal involvement, then reported recurrence rates are 

similar to those of radical hysterectomy. Some experts will offer radical 
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trachelectomy to patients with tumors up to 4 cm (stage IB1). However, prior to 

surgery, approximately one third of patients with this tumor stage will instead be 

found to need radical hysterectomy or adjuvant chemoradiation due to 

intermediate for high-risk features. Preoperative MR imaging to evaluate the 

parametria and/or CT scan to evaluate extracervical disease is recommended in 

these cases. If tumor has extended proximally past the internal cervical os, then 

trachelectomy is contraindicated. Although this technique is promising, it carries 

a learning curve, and further studies to validate its efficacy are needed. In addition 

to stage IA1 tumors, some centers are evaluating the safety of conization or extra 

fascial hysterectomy for a broader group of women with early-stage cervical 

cancer, since parametrial involvement in microinvasive cervical cancer is rare. 

One study, which included 51 women with stage IA1 to stage IB1 cervical cancer, 

demonstrated no recurrences at a median surveillance of 21 months for women 

treated with conization or extra fascial hysterectomy and no nodal dissection. wo 

women received adjuvant chemoradiation based on specimen histologic analysis 

results. In addition, SEER data that included 3987 women with microinvasive 

cervical cancer showed similar survival rates for women with adenocarcinoma 

treated with conization compared with hysterectomy. However, women with 

squamous cell carcinoma undergoing hysterectomy had improved survival rates 

compared with women undergoing conization. Alternatively, patients with 

microinvasive carcinoma (stages IA1 and IA2) can be treated with intracavitary 

brachytherapy alone with excellent results. Potential candidates for vaginal 

brachytherapy include women who are elderly or who are not surgical candidates 

due to comorbid medical disease.  

 

Hysterectomy Women with FIGO stage IA2 through IIA cervical cancer, that is, 

those without obvious parametrial involvement, may be selected for radical 

hysterectomy with pelvic lymph node dissection and with or without paraaortic 

lymph node dissection. Surgery is appropriate for those who are physically able 

to tolerate an aggressive surgical procedure, those who wish to avoid the long-

term effects of radiation therapy, and/or those who have contraindications to 

pelvic radiotherapy. Typical candidates include young patients who desire ovarian 

preservation and retention of a functional, nonirradiated vagina. Historically, 

there are five types of hysterectomy.  
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However, hysterectomy techniques used clinically today vary depending on the 

degree of surrounding tissue that is resected and are categorized as type I, II, or 

III.  

 

 

 

 
Type I if hysterectomy, also known as an extra fascial hysterectomy or simple 

hysterectomy, removes the uterus and cervix, but does not require excision of the 

parametrium or paracolpium. It is appropriately selected for benign gynecologic 

pathology, preinvasive cervical disease, and stage IA1 cervical cancer.  
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Type II hysterectomy, also known as modified radical hysterectomy, removes the 

cervix, proximal vagina, and parametrial and paracervical tissue. This 

hysterectomy is well suited for tumors in patients with stage IA1 cervical cancer 

who have positive margins following conization and have insufficient cervix to 

repeat conization. This hysterectomy is also appropriate for patients with stage 

IA1 cervical cancer with LVSI. Some institutions perform type II hysterectomies 

in women with stage IA2 tumors and smaller stage IB tumors with good 

outcomes.  

 

 
Type III hysterectomy, also known as radical hysterectomy, requires greater 

resection of the parametria. Its goal is to remove microscopic disease that has 
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extended into the parametrium, paracolpium, and around the uterosacral 

ligaments. Of summarize surgical steps, the uterine arteries are ligated at their 

origin from the internal iliac arteries near the pelvic sidewall, and all tissue medial 

to this origin, that is, the parametrium, is resected. The ureters are completely 

dissected from their beds and moved laterally for protection during wide excision 

of the parametrium and paracolpium. The bladder and rectum are mobilized 

caudally and of the vagina to permit resection of ≥ 2 cm of proximal vagina. The 

uterosacral ligaments are clamped at their midpoint. This procedure is performed 

for stage IA2, stage IB1, stage IIA1, and for some stage IB2 lesions, and for 

patients with relative contraindications to radiation. These contraindications 

include diabetes, pelvic inflammatory disease, hypertension, collagen disease, 

inflammatory bowel disease, or adnexal masses. The approach for type I, II, and 

III hysterectomies can be abdominal, laparoscopic, robot-assisted, or vaginal, 

depending on patient characteristics and surgeon experience. Advantages of MIS 

include less blood loss and shorter hospital stay. Intra and postoperative 

complications are similar regardless of approach. Long-term follow-up of patients 

undergoing laparoscopic radical hysterectomy demonstrates excellent overall 

survival rates.  

 

 

Radical Trachelectomy  

 

 
 

This surgical option can preserve fertility in selected young women with cervical 

cancer, and the cancer stages appropriate for radical trachelectomy mirror those 

for radical hysterectomy. Compared with radical hysterectomy, radical 

trachelectomy is less often performed. Radical trachelectomy was originally 

completed vaginally, but an abdominal approach is now used more commonly. 
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The abdominal approach allows for a larger resection of the parametria and is 

suitable for patients with larger tumors (> 2 cm). With radical trachelectomy, steps 

of radical hysterectomy proceed and thus the uterine vessels are ligated, the 

parametria is resected, ureterolysis is completed, the bladder and rectum are 

mobilized, and the upper vagina is resected. To remove the cervix, the uterus is 

incised at for just below the level of the internal os, with the goal to leave 5 mm 

of endocervix still attached to the uterus. At this remaining endocervical margin, 

a thin tissue sample is sharply excised, termed a shave margin, and sent for frozen 

section. if cancer is absent in this specimen, then reconstruction may proceed. For 

this, a cerclage using permanent suture is placed, and the knot is tied posteriorly. 

The uterus is then stitched to the vagina using absorbable sutures. From each side, 

the corpus ultimately retains blood supply through the uterine branch of the 

ovarian artery. Following radical trachelectomy, women continue to menstruate, 

and conception can occur naturally. However, cervical stenosis may develop, and 

thus intrauterine insemination or in vitro fertilization is often needed. Pregnancies 

are frequently complicated by second-trimester loss and higher rates of preterm 

birth. In a review of 485 women for whom a radical abdominal trachelectomy was 

planned, 47 cases (10 percent) were converted to radical hysterectomy. Another 

25 women required adjuvant therapy based on final pathologic specimen findings. 

Thus, 413 women (85 percent) retained fertility. In this fertile cohort, there were 

75 pregnancies, 18 miscarriages, 47 deliveries (19 term, 12 preterm, 16 not 

stated), and 10 women were pregnant at the time of publication. Cesarean delivery 

with a classical incision is recommended.  

 

■ Stage IB to IIA  

Stage IB lesions are defined as those extending past the limits of microinvasion 

yet still confined to the cervix. This stage is subcategorized either as IB1 if tumors 

measure ≤ 4 cm or as IB2 if they measure > 4 cm. Stage II cancers extend outside 

the cervix. They may invade the upper vagina and the parametria but do not reach 

the pelvic sidewalls. Stage IIA tumors have no parametrial involvement but do 

extend vaginally as far as the proximal two thirds of the vagina. Stage IIA is 

further subdivided into stage IIA1 for tumor size ≤ 4 cm and IIA2 for tumor size 

> 4 cm. Stage IIB cancer may invade the vagina to a similar extent and also invade 

the parametria.  

 

Treatment Stage IB to IIA cancers do not extend into the parametria and thus can 

be managed with either surgery or chemoradiation. In a prospective study of 

primary therapy, 393 women were randomly assigned to undergo radical 

hysterectomy and pelvic lymphadenectomy or receive primary radiation therapy. 

Five-year overall survival and disease-free survival rates were statistically 

equivalent (83 percent and 74 percent, respectively). Patients who underwent 

radical surgery followed by radiation had the worst morbidity. Because 

chemoradiation and surgery are both viable options, the optimum treatment for 

each woman ideally assesses clinical factors such as menopausal status, age, 
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concurrent medical illness, tumor histology, and cervical diameter. For stage IB1 

and IIA1 cervical cancers, it is le t to the physician’s discretion and patient 

preference as to which treatment modality is preferred. Our general approach to 

patients with bulky stage IB2 or stage II cervical cancers, that is, those measuring 

> 4 cm, is to manage them primarily with chemoradiation, in a similar fashion to 

advanced-stage cervical cancers. In general, radical hysterectomy for stage IB 

through IIA tumors is usually selected for premenopausal women who wish to 

preserve ovarian function and for women who have concerns about altered sexual 

functioning following radiotherapy. Age and weight are not contraindications to 

surgery. However, in general, older women may have longer hospital stays, and 

heavier women can have longer operative time, greater blood loss, and higher 

rates of wound complications. Surgery is contraindicated in patients with severe 

cardiac or pulmonary disease. In those electing surgery, oophorectomy may be de 

erred in younger women. One GOG study evaluated tumor spread to the ovary in 

those with IB tumors electing radical hysterectomy without adnexectomy. 

Ovarian metastases were identified in only 0.5 percent of 770 women with stage 

IB squamous cell cancers and in 2 percent of those with adenocarcinomas. For 

those electing ovarian preservation, ovarian transposition, accomplished by 

oophoropexy of the ovary into the upper abdomen, can be performed during 

radical hysterectomy. This repositioning helps preserve ovarian function, in case 

postoperative pelvic radiation is indicated. In addition, to reduce complications 

from radiotherapy that might be needed following radical hysterectomy, a surgeon 

may perform an omental J-flap. Namely, after surgery, the small bowel may 

become fixed in the pelvis by adhesions, which renders it vulnerable to radiation 

damage. The omental J-flap can fill the pelvis to reduce this adhesion risk. 

Systematic lymphadenectomy can lead to complications such as lymphocyst and 

lymphedema. Therefore, in women with cervical cancer, sentinel lymph node 

mapping to assess lymphatic spread while avoiding extensive nodal resection is 

attractive. As a review, the sentinel node is the first node(s) receiving lymphatic 

drainage from a given tumor. of find this node, either blue dye or a technetium 

radioactive tracer or both are separately injected preoperatively into the cervix. At 

surgery, the sentinel node is stained blue and emits radioactivity discernible by 

Geiger counter. From a metaanalysis including 67 studies, the pooled sentinel 

node detection rate was 89 percent and sensitivity was 90 percent. Both were 

highest in women injected with both radiotracer and blue dye. Smaller tumor size 

(< 2 cm) and early-stage diseases were associated with the highest sensitivity and 

detection rate. At this time, sentinel node for cervical cancer remains 

experimental.  

 

Weighing Surgical and Radiotherapy Complications Complications for early-

stage cervical cancer radical surgery include ureteral stricture, ureterovaginal 

fistula, vesicovaginal fistula, bladder dysfunction, constipation, wound 

breakdown, lymphocyst, and lymphedema. The risk of venous thromboembolism 

warrants chemoprophylaxis and/or sequential compression devices. If 
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radiotherapy is added as an adjuvant to surgery, the risk of many of these is 

increased. On the other hand, radiation therapy also carries long-term 

complications. Of these, altered sexual function secondary to a shortened vagina, 

dyspareunia, psychological factors, and vaginal stenosis are common. Late 

urinary and bowel complications such as fistula formation, enteritis, proctitis, and 

bowel obstruction may also develop following radiotherapy.  

 

Positive Pelvic Lymph Nodes Approximately 15 percent of patients with stage if 

through IIA cervical cancers will have positive pelvic nodes. Of those with 

involved nodes, 50 percent will have grossly positive pelvic nodes 

intraoperatively. In most cases involving grossly positive nodes, radical 

hysterectomy is abandoned. after recovering from surgery, whole-pelvic radiation 

and brachytherapy with concomitant chemotherapy is administered. The 50 

percent of patients with involved nodes not grossly identified intraoperatively are 

considered to be at high risk of recurrence following their radical hysterectomy. 

As described subsequently, these women require postoperative adjuvant 

chemoradiation therapy.  

 

Recurrence Risk For women who have completed radical surgery for early-stage 

cervical cancer, the GOG has defined risk factors to help identify women for 

tumor recurrence. Intermediate risk describes those who on average would have 

a 30-percent risk of cancer recurrence within 3 years. Factors included in this 

model are depth of tumor invasion, clinical tumor diameter, and LVSI. Of 

determine appropriate treatment, patients with these intermediate-risk factors 

have been studied. In one trial, women were randomly assigned to receive pelvic 

radiation therapy following radical hysterectomy or to undergo radical 

hysterectomy and observation. A nearly 50-percent reduced risk of recurrence was 

found in those who received postoperative adjuvant radiation therapy. However, 

this adjuvant radiation does not prolong overall survival. Notably, these patients 

did not receive chemoradiation. In our practice, these intermediate risk patients 

are counseled regarding their recurrence risk and offered the option of adjuvant 

chemoradiation therapy. A GOG clinical trial (GOG #263) that is assessing 

chemoradiation in this patient population is ongoing. A high-risk category of 

early-stage cervical cancer patients who underwent radical surgery has also been 

described. High-risk is defined as a 50- to 70-percent risk of recurrence within 5 

years. These women have positive lymph nodes, positive surgical margins, or 

microscopically positive parametria. This group is routinely offered adjuvant 

radiation therapy. Moreover, the GOG demonstrated that the addition of 

concurrent chemotherapy significantly prolongs disease-free and overall survival 

rates in this group of women with high-risk early-stage cancer.  

Adjuvant Hysterectomy Following Primary Radiation Treating bulky stage if 

(IB2) cervical cancers with adjuvant hysterectomy after radiation therapy has 

been evaluated. Adjuvant hysterectomy reduces locoregional relapse but does not 

contribute to an overall improvement in survival rates. However, initial lesion size 
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may affect efficacy. In one study, those with tumors measuring < 7 cm who 

underwent postradiation hysterectomy survived longer than did women with 

equivalent tumors in the radiation-only regimen group. In contrast, those with 

lesions ≥ 7 cm who underwent postradiation hysterectomy fared worse than their 

counterparts receiving only radiotherapy.  

 

Early stage Cervical Adenocarcinoma These cancers may be more radioresistant 

than squamous cell cervical carcinomas. Although some prefer radical 

hysterectomy to radiotherapy, studies suggest equivalent survival rates with 

either. However, larger lesions may not regress if managed by radiation alone. 

The centers of bulky tumors may be less radiosensitive due to relative cellular 

hypoxia. This effect underscores the advantages of radical hysterectomy for 

women with stage if cervical adenocarcinoma.  

 

ADVANCED-STAGE PRIMARY DISEASE TREATMENT  

■ Stages IIB through IVA  

Advanced-stage cervical cancers extend past the confines of the cervix and often 

involve adjacent organs and retroperitoneal lymph nodes. if untreated, these 

tumors progress rapidly. Treatment for these tumors is individualized, yet most 

advanced-stage tumors have a poor prognosis and 5-year survival rates are < 50 

percent.  

 

Radiation Therapy This modality forms the cornerstone of advanced-stage 

cervical cancer management. Both external beam pelvic radiation and 

brachytherapy are typically delivered. Of these, external beam radiation usually 

precedes intracavitary radiation, which is one form of brachytherapy. External 

beam radiation is commonly administered in 25 fractions during 5 weeks (40 to 

50 Gy). During evaluation, if paraaortic nodal metastases are found, then 

extended-field radiation can be added to treat these affected lymph nodes. During 

brachytherapy, bowel and bladder are packed away from the intracavitary source 

using vaginal packing during tandem insertion to limit radiation to these organs. 

Treatment is often prescribed to point A, that is, a point 2 cm lateral and 2 cm 

superior to the external cervical os, and to point B, which is a point 3 cm lateral 

to point A. Side effects during and following radiation therapy are common.  

 

Chemoradiation Current evidence indicates that chemotherapy given concurrently 

with radiation therapy significantly improves overall and disease-free survival 

rates of women with cervical cancer. Chemoradiation is also associated with 

superior survival rates compared with pelvic and extended- field paraaortic region 

irradiation alone. After five trials demonstrated improved survival rates, it is now 

recommended that cisplatin-based chemotherapy should be considered in women 

undergoing radiation for cervical cancer. Of chemotherapy agents, cisplatin-

containing regimens have been associated with the best survival rates. 

Nonplatinum regimens also have activity but have not been directly compared 
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with cisplatin-containing regimens. Cisplatin is given weekly for 5 weeks. It is 

administered concurrently with external beam radiation and with brachytherapy. 

Unfortunately, the recurrence risk remains as high as 40 percent after 

chemoradiation given for curative intent. Therefore, a large international 

randomized Phase III trial is currently evaluating whether the addition of adjuvant 

chemotherapy after completion of chemoradiation improves overall survival rates 

for women with stage IB1 with positive nodes and for those with stage IB2 

through IVA disease.  

 

Pelvic Exenteration for Primary Disease This ultraradical surgery encompasses 

removal of the bladder, rectum, uterus, fallopian tubes and ovaries (if present), 

vagina, and surrounding tissues. Primary exenteration may be considered for 

women with stage IVA cancer, that is, with direct tumor invasion into bladder 

and/or bowel but without distant spread. Exenteration is rarely performed for this 

indication, yet for suitable candidates, the survival rate can reach 30 percent.  

 
 

■ Stage IVB Patients with stage IVB disease have a poor prognosis and are treated 

with a goal of palliation. Pelvic radiation is administered to control vaginal 

bleeding and pain. Systemic chemotherapy is offered to palliate symptoms and 

prolong overall survival. The chemotherapy regimens used in this group of 

women are similar to those used in the setting of recurrent cancer.  

 

SURVEILLANCE  

■ Following Radiotherapy  

Women who receive radiotherapy are closely monitored to assess their response. 

Tumors may be expected to regress for up to 3 months after therapy. Pelvic 

examination and/or radiologic scanning should document progressive shrinkage 

of the cervical mass. The rectovaginal examination is used to detect nodularity in 
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the ligaments and parametria. if disease progresses locally after this interval, 

prognosis is poor. Pelvic exenteration may sometimes be indicated for this clinical 

setting. In general, patients are seen at 3-month intervals for 2 years, then every 6 

months until 5 years have passed from treatment, and then annually. At each visit, 

in addition to pelvic examination, a thorough manual nodal survey includes neck, 

supraclavicular, axillary, and inguinal lymph nodes. A cervical or vaginal cuff 

Pap test his also collected annually for 20 years after treatment completion. 

Findings of high-grade squamous intraepithelial lesions with screening should 

prompt colposcopic evaluation and biopsy of suspicious lesions. if recurrent 

cancer is diagnosed from these biopsies, then CT imaging is performed. Once 

radiotherapy is completed, patients are encouraged to use a vaginal dilator or have 

vaginal intercourse three times per week. This helps keep the vagina patent, aids 

pelvic examination and Pap testing in the future, and ensures that the patient can 

remain sexually active if desired. Otherwise, radiation may result in vaginal 

fibrosis, leading to a shortened, non functional vagina. The use of a water-based 

lubricant is also recommended.  

 

■ Following Surgery After a radical hysterectomy, 80 percent of recurrences are 

detected within the subsequent 2 years. During patient surveillance, an abnormal 

pelvic mass or abnormal pelvic examination finding typically prompts CT 

scanning of the abdomen and pelvis. Findings include cervical or vaginal lesion, 

rectovaginal nodularity, pain radiating down the posterior thigh, for new-onset 

lower extremity edema. Pelvic recurrences after radical hysterectomy, if 

diagnosed early, can be treated with radiation therapy. The same schedule of visits 

and Pap testing as just outlined for surveillance following radiotherapy is then 

recommended.  

 

■ Hormone Therapy Cervical cancer is not estrogen-dependent and thus 

hormone therapy is not contraindicated to treat menopausal symptoms. Moreover, 

hormone therapy is strongly considered for any premenopausal patient 

undergoing radiation treatment for cervical cancer until the average age of 

menopause. This is because radiation doses given for cervical cancer lead to 

menopause. Ovaries previously transposed out of the pelvic radiation field may 

be exceptions. Either systemic or vaginal forms are suitable. Estrogen alone is 

used if the uterus has been surgically removed, whereas combination hormonal 

therapy is given if the uterus remains.  

 

SECONDARY DISEASE This is defined as either persistent or recurrent cancer. 

Persistent disease is cervical cancer that has not completely regressed within 3 

months of finishing radiotherapy. Recurrent disease is defined as a new lesion 

after primary therapy completion and initial regression. Treatment of persistent or 

recurrent disease depends on its location and extent. The intent in these cases is 

usually palliative. However, in certain instances, a woman may qualify for pelvic 

radiation if she previously had not received this treatment. Alternatively, a woman 
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may be a candidate for curative intent surgery. Metastatic cervical cancer is not 

curable. In this setting, the goal of chemotherapy is to maximize existing patient 

quality of life and prolong survival.  

 

■ Pelvic Exenteration for Secondary Disease When curative-intent surgery is 

contemplated, local disease should be biopsy proven. Clinically, a patient may be 

considered for pelvic exenteration if the triad of lower extremity edema, back 

pain, and hydronephrosis are absent. if present, these suggest disease extension to 

the pelvic sidewalls, which would contraindicate surgery. In addition, regional 

and distant metastasis should be excluded by both physical examination and 

radiologic imaging, which typically is a PET/CT scan. Pelvic exenteration begins 

with exploratory laparotomy, biopsies of suspicious lesions, and paraaortic lymph 

node evaluation. Exenteration is completed only if no disease is found in frozen 

section specimens sampled at the beginning of the surgery. Alternatively, in 

highly selected patients, radical hysterectomy may be considered as an alternative 

to pelvic exenteration. In these circumstances, women should have small cervical 

recurrences measuring less than 2 cm and have disease-free pelvic lymph nodes 

both prior to and during surgery. With either operation, intraoperative and 

postoperative complications can be significant. Reported 5-year survival rates 

approximate 50 percent. Most recurrences occur in the first 2 years 

postoperatively.  

 

■ Radiotherapy or Chemotherapy for Secondary Disease Patients with central 

or limited peripheral recurrences who are radiotherapy naïve are candidates for 

curative-intent chemoradiation treatment. In these groups, survival rates of 30 to 

70 percent have been reported. Antineoplastic drugs are used to palliate both 

disease and symptoms of advanced, persistent, or recurrent cervical cancer. 

Cisplatin is considered the single most active cytotoxic agent in this setting. 

Overall, response duration to cisplatin is 4 to 6 months, and survival in such 

women only approximates 7 months. A four-arm prospective randomized study 

demonstrated that the combinations of cisplatin with topotecan, vinorelbine, or 

gemcitabine are not superior to the combination of cisplatin and paclitaxel. Most 

recently, a randomized study evaluated adding bevacizumab to combination 

chemotherapy. Bevacizumab (Avastin) is a monoclonal antibody targeting 

vascular endothelial growth factor (VEGF). This addition increased the median 

overall survival length by 3.7 months.  

 

PALLIATIVE CARE Palliative chemotherapy is administered only if this 

treatment does not significantly lower patient quality of life and is balanced 

against the benefits of supportive care. Women with persistent nausea and 

vomiting from tumor-associated ileus may benefit from a gastrostomy tube. 

Bowel obstruction can be managed surgically, provided a patient is an appropriate 

surgical candidate. Percutaneous nephrostomy tubes may be placed or urinary 

fistulas for urinary tract obstruction. Pain management forms the basis of 
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palliation. Cervical cancer patients can experience significant pain, and this is 

assessed at each visit. Many will require narcotics. If a patient has been using 

opioids and is hospitalized for inadequate pain control, then patient-controlled 

analgesia is considered. The total dose that controls the pain in a 24-hour period 

is determined. This dose can then be converted an equivalent dose of long-acting 

opioids. To allow for incomplete cross-tolerance between narcotics, the dose 

should be decreased by 25 to 50 percent. A supplemental short-acting opioid can 

be available for breakthrough pain and is typically prescribed at a dose that is 10 

to 20 percent of the long-acting total daily dose and given at appropriate intervals. 

Narcotics can constipate, and patients using these are given a bowel regimen. In 

particular, a combination of stool softeners (docusate sodium) plus laxative 

(senna) plus polyethylene glycol is often effective. We recommend discussion of 

medical directives if a patient has adequate mental capability. Often, such 

discussion is conducted over time, giving a woman an opportunity to understand 

the severity and progression of her disease. Home hospice is an invaluable part of 

terminal care for most of these women, who require intensive pain management 

and considerable assistance with daily living activities.  

 

MANAGEMENT DURING PREGNANCY Survival rates between pregnant 

and nonpregnant women with cervical cancer do not differ when matched by age, 

stage, and year of diagnosis. Overall survival rates are slightly better for cervical 

cancer in pregnancy, because an increased proportion of patients have stage if 

disease.  

 

■ Diagnosis A Pap test is recommended for all pregnant patients older than 21 at 

the initial prenatal visit. Additionally, clinically suspicious lesions are directly 

biopsied. If Pap test results reveal HSIL, adenocarcinoma in situ (AIS), or 

suspected malignancy, then colposcopy is performed, and biopsies are obtained. 

However, endocervical curettage is excluded to prevent amnionic sac rupture. If 

Pap testing indicates malignant cells and colposcopy directed biopsy ails to con 

rm malignancy, then diagnostic conization may be necessary. Many experts 

recommend delaying conization until the second trimester due to concern about 

pregnancy loss, however, median blood loss during excisional procedures 

increases with gestational age, especially in the third trimester. In pregnant 

patients, a loop electrosurgical excision procedure (LEEP) does not appear to 

offer an advantage compared with cold-knife conization. Moreover, one study 

found a surgical complication rate of 25 percent with LEEP in pregnancy, and 47 

percent of the women had persistent or recurrent disease.  

 

■ Stages I and II Cancer in Pregnancy Women with microinvasive squamous 

cell cervical carcinoma found during conization that measures ≤ 3 mm and 

contains no LVSI (stage IA1) may deliver vaginally and be reevaluated 6 weeks 

postpartum. Moreover, for those with stage IA or IB disease, studies no increased 

maternal risk if treatment is intentionally delayed to optimize fetal maturity 
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regardless of the trimester in which the cancer was diagnosed. Given the 

outcomes, a planned treatment delay is generally acceptable for women who are 

20 or more weeks’ gestational age at diagnosis with stage if disease and who 

desire to continue their pregnancy. However, a patient may be able to delay from 

earlier gestational ages if she wishes. For women who wish to continue 

pregnancy, pelvic lymph node dissection can be performed in pregnancy in the 

first and second trimester via MIS. Women with positive nodes may elect to be 

treated with definitive treatment, rather than delay treatment, or may opt for 

neoadjuvant chemotherapy during pregnancy or for early delivery. For women 

who have a previable gestation and who desire definitive treatment of early-stage 

disease, a radical hysterectomy with the fetus in situ and lymphadenectomy can 

be performed. For patients with stage IA2 through IIA1, a cesarean section via a 

classical uterine incision may be performed at term, followed immediately by 

radical hysterectomy and lymph node dissection. Notably, a classical cesarean 

incision minimizes the risk of cutting through tumor in the lower uterine segment, 

which can cause serious blood loss and result in tumor spread.  

 

■ Advanced Cervical Cancer in Pregnancy Women with advanced cervical 

cancer diagnosed prior to fetal viability are offered primary chemoradiation. 

Spontaneous abortion of the fetus tends to follow whole-pelvis radiation therapy. 

For women who decline pregnancy termination, systemic chemotherapy can be 

administered. Cisplatin with vincristine or with paclitaxel can be administered in 

pregnancy. Congenital anomalies, growth restriction, and preterm delivery do not 

appear to be increased in fetuses of women who receive chemotherapy after the 

first trimester. If cancer is diagnosed after fetal viability is reached and a delay 

until fetal pulmonary maturity is elected, then a classical cesarean delivery is 

performed. Chemoradiation is administered after uterine involution. For patients 

with advanced disease and treatment delay, pregnancy may impair prognosis. A 

woman who elects to delay treatment, to provide quantifiable benefit to her fetus, 

will have to accept an undefined risk of disease progression. 



Endometrial Hyperplasia & Cancer  103 

ENDOMETRIAL HYPERPLASIA 

AND CANCER 
 

List of abbreviations 

 

BSO - bilateral salpingo-oophorectomy 

HRT - hormonal replacement therapy 

PCOS - polycystic ovarian syndrome 

BMI - body mass index 

HNPCC - hereditary nonpolyposis colorectal cancer (Lynch syndrome) 

DNA – deoxyribonucleic acid 

BRCA1 and BRCA2 – oncogenic genes 

COC - combination oral contraceptive 

IUD - intrauterine device 

CIN - cervical intraepithelial neoplasia 

AUB - abnormal uterine bleeding 

EMB - endometrial biopsy  

D & C - dilatation and curettage 

MPA - medroxyprogesterone acetate 

MIS - minimally invasive surgery 

GOG - The Gynecologic Oncology Group 

ECC - endocervical curettage 

CT - computed tomography 

MR imaging or MRI - magnetic resonance imaging 

FIGO - International Federation of Gynecology and Obstetrics 

UPSC - uterine papillary serous carcinoma 

TAP chemotherapy - Paclitaxel (Taxol), doxorubicin (Adriamycin), and cisplatin 

(Platinol) 

CA125 – cancer antigen 125  

 

Endometrial cancer is the most common gynecologic malignancy. Risk factors 

include obesity and advancing age. As these factors are now more prevalent, the 

incidence of endometrial cancer continues to increase. Fortunately, patients 

usually seek medical attention early due to vaginal bleeding, and endometrial 

biopsy leads quickly to diagnosis. The primary treatment is hysterectomy with 

bilateral salpingo-oophorectomy (BSO) and staging lymphadenectomy for most 

women. Three quarters will have stage I disease that is curable by surgery alone. 

Patients with more advanced disease typically require postoperative combination 

chemotherapy, radiotherapy, or both. 

 

 



Endometrial Hyperplasia & Cancer  104 

EPIDEMIOLOGY AND RISK FACTORS  

Women have a 3-percent lifetime risk of developing endometrial cancer. 

Although an estimated 54,870 new cases were diagnosed, only 10,170 deaths are 

expected in 2015. As rioted, most patients are diagnosed early and subsequently 

cured. As a result, endometrial cancer is the fourth leading cause of cancer, but 

the seventh leading cause of cancer deaths among women. 

Endometrial adenocarcinomas are categorized as type I or type II based on 

histology. Type I, that is, endometrioid type, makes up 80 to 90 percent of all 

cases. The other 10 to 20 percent are type II cancers, namely, the non-

endometrioid histologic types that include serous and clear cell adenocarcinomas. 

Risk factors for developing endometrial cancer are numerous. Risks specifically 

for type I cancers are associated with an excess-estrogen environment. 

Of these, obesity is the most common cause of endogenous overproduction of 

estrogen. Excessive adipose tissue increases peripheral aromatization of 

androstenedione to estrone. In premenopausal women, elevated estrone levels 

trigger abnormal feedback in the hypothalamic-pituitary-ovarian axis. The 

clinical result is oligo- or anovulation, in the absence of ovulation, the 

endometrium is exposed to virtually continuous estrogen stimulation without 

subsequent pregestational effect and without menstrual withdrawal bleeding. 

Unopposed estrogen therapy is the next most important potential inciting 

factor. Fortunately, the malignant potential of continuously administered estrogen 

was recognized more than three decades ago. Currently, it is rare to encounter a 

woman with a uterus who has taken unopposed estrogen for years. Instead, 

combined estrogen plus progestin hormonal replacement therapy (combination 

HRT) is routinely prescribed for postmenopausal women with a uterus to reduce 

estrogen-related endometrial cancer risk. Moreover, in one study, the endometrial 

cancer risk was lower in women taking continuous combination HRT for greater 

than 6 months compared with those women who had never taken HRT. 

Menstrual and reproductive influences are commonly associated with 

endometrial cancer. For example, early age at menarche or late age of menopause 

are both associated with increased risk. Classically, women with polycystic 

ovarian syndrome (PCOS) are anovulatory and thus also have an increased risk 

of developing this cancer. 

Environment is implicated in endometrial cancer in several ways. Women in 

Western and developed societies have a much higher incidence. Obvious 

confounding variables within these populations, such as obesity and low parity, 

account for much of this effect. However, a possible role for nutrition —

especially a diet with a high animal-fat content — is another explanation. 

Older age is fluked with endometrial cancer development. The average age at 

diagnosis is the early 60s, and overall, 

approximately 80 percent of these cancers are diagnosed in postmenopausal 

women older than 55 years. Approximately 8 percent of endometrial cancers 
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develop in patients younger than 45 years. Of note, the age at diagnosis of 

endometrioid cancer decreased linearly with increasing body mass index (BMI). 

Family history is another risk for endometrial cancer. Endometrial cancer is 

the most common extracolonic manifestation in Lynch syndrome (hereditary 

nonpolyposis colorectal cancer [HNPCC]). This autosomal-dominant syndrome 

results primarily from mutations in the mismatch repair genes. The mismatch-

repair genes associated with Lynch are MLH1, MSH2, MSH6, and PMS2. Gene 

mutation prevents repair of base mismatches, which are commonly produced 

during DNA replication. Inactivity of this DNA repair system leads to mutations 

that can promote carcinogenesis. Mutation carriers have a risk of developing 

endometrial cancer that ranges from 40 to 60 percent. Among affected women, 

the endometrial cancer risk actually exceeds that for colorectal cancer and often 

develops at a young age. Of endometrial cancer cases, 2 to 5 percent are 

attributable to Lynch syndrome. In general, most familial cases develop in 

premenopausal women. 

Women who carry mutations in BRCA1 and BRCA2 genes are at increased 

risk for breast and ovarian cancer. They may also have a slightly elevated risk for 

endometrial cancer, but only because associated breast cancers are often treated 

with tamoxifen. 

Tamoxifen causes a two- to threefold higher risk of developing endometrial 

cancer by its modest “unopposed” estrogenic effect on the endometrium. The 

increased risk of endometrial cancer affects postmenopausal women almost 

exclusively, and cancer rates increase linearly with the 

duration and cumulative dose of tamoxifen therapy. Accordingly, women taking 

tamoxifen are counseled regarding this endometrial risk and should report vaginal 

spotting, bleeding, or discharge. That said, unless a tamoxifen-treated patient has 

such symptoms or is identified to be at otherwise high risk for endometrial cancer, 

routine endometrial surveillance does not increase early detection rates. 

Coexisting medical conditions such as diabetes mellitus. Hypertension, and 

gallbladder disease are more commonly associated with endometrial cancer. In 

general, these are frequent sequelae of obesity and an environment of chronic 

excess estrogen. 

In contrast, combination oral contraceptive (COC) use for at least 1 year 

confers as much as a 30- to 50-percent reduced risk of endometrial cancer, and 

risk reduction extends for 10 to 20 years. This most likely derives from a 

chemopreventive effect on the endometrium provided by the progestin 

component. Logically, progesterone intrauterine devices (IUDs) also confer long-

term endometrial cancer protection. Moreover, similar protective effects have 

been found with inert and copper IUD types. 

Smokers have a lower ride of developing endometrial cancer. The biologic 

mechanism is multifactorial but in part involves lower circulating estrogen levels 

from weight reduction, earlier age at menopause, and altered hormonal 

metabolism. Both current and past smoking have a long-lasting influence. 
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ENDOMETRIAL HYPERPLASIA 
Most endometrial cancers arise following progression of histologically 

distinguishable hyperplastic lesions. In fact, endometrial hyperplasia is the only 

known direct precursor of invasive disease. Endometrial hyperplasia is defined as 

endometrial thickening with proliferation of irregularly sized and shaped glands 

and an increased gland-to-stroma ratio. In the absence of such thickening, lesions 

are best designated as disorderly proliferative endometrium or focal glandular 

crowding. 

 

■ Classification 

Endometrial hyperplasia represents a continuum of histopathologic findings. The 

classification system used by the World Health Organization (WHO) and 

International Society of Gynecological Pathologists designates four different 

types with varying malignant potential. Hyperplasias are classified as simple or 

complex, based on the absence or presence of architectural abnormalities of the 

endometrial glands. Abnormalities include gland crowding and complexity. Most 

importantly, hyperplasias are additionally labeled as atypical if they demonstrate 

nuclear atypia of the endometrial gland cells. Atypical endometrial hyperplasias 

are clearly associated with the subsequent development of adenocarcinoma. 

Simple atypical hyperplasia is a relatively uncommon diagnosis. In general, most 

have a complex architecture. 

Although endometrial hyperplasias are formally classified in these four 

different groups, they tend to be morphologically heterogeneous, both within and 

between individual patients. This histologic diversity explains why only a small 

number of conserved features are useful as diagnostic criteria. As a result, 

reproducible scoring of cytologic atypia is often challenging particularly with a 

small amount of tissue from a biopsy sample. 

Endometrial intraepithelial neoplasia (EIN) is a term introduced to more 

accurately distinguish the two very different clinical categories of hyperplasia: 

(1) normal polyclonal endometria diffusely responding to an abnormal hormonal 

environment and (2) intrinsically proliferative monoclonal lesions that arise 

focally and confer an elevated risk of adenocarcinoma. This nomenclature 

emphasizes the malignant potential of endometrial precancers and is in keeping 

with similar precedents in the cervix (CIN [cervical intraepithelial neoplasia]), 

vagina (VaIN), and vulva (VIN). 

Using this system, anovulatory or prolonged estrogen-exposed endometria 

without atypia are generally designated as endometrial hypoplasias. In contrast, 

EIN is used to describe all endometria delineated as premalignant by a 

combination of three morphometric features. The qualities reflect glandular 

volume, architectural complexity, and cytologic abnormality. The EIN 

classification system is a more accurate and reproducible way to predict 

progression to cancer. 
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■ Clinical Features and Diagnosis 

The risks for developing endometrial hyperplasia generally mirror those for 

invasive carcinoma. Two thirds of women present with postmenopausal bleeding. 

However, premenopausal women with abnormal uterine bleeding (AUB) are also 

evaluated. 

As hyperplasia is a histologic diagnosis, a Pipelle office endometrial biopsy 

(EMB) or outpatient dilatation and curettage (D & C) are suitable choices for 

endometrial sampling. It is recommended to draw such sample for women older 

than 45 years with AUB. EMB is also considered for those younger than 45 with 

chronic excess estrogen exposure (exogenous or endogenous), failed medical 

management, and persistent AUB. 

In those with AUB, transvaginal sonography to measure endometrial thickness 

is also a feasible method for predicting endometrial hyperplasia. In 

postmenopausal women, endometrial stripe thickness measurements < 4 mm are 

associated with bleeding that is attributed to endometrial atrophy. 

Postmenopausal women with a thicker endometrium warrant biopsy. Sonography 

may also identify abnormal echostructural changes in the endometrium. Cystic 

endometrial changes suggest polyps, homogeneously thickened endometrium 

may indicate hyperplasia, and a heterogeneous structural pattern is suspicious for 

malignancy. However, these sonographic findings show great overlap and cannot 

be used alone. 

For premenopausal women, transvaginal sonography is often performed to 

exclude structural sources of abnormal bleeding. However, endometrial 

thicknesses can vary considerably among premenopausal women during normal 

menstrual cycling. From studies, suggested evidence-based abnormal thresholds 

range from >4 mm to > 16 mm. Thus, consensus for an endometrial thickness 

threshold has not been established for this group. That said, in reproductive-aged 

women with a thick endometrium combined with other hyperplasia risk factors. 

EMB may be prudent. 

Of other tools, hysteroscopy is more sensitive for focal endometrial lesions. 

Hyperplastic endometrium is grossly indistinct, and thus hysteroscopy has poor 

sensitivity for this diagnosis. 

Occasionally, an adnexal mass may be palpable during examination and in 

most cases is a benign ovarian cyst. However, any solid features noted during 

transvaginal sonography raises the possibility of a coexisting ovarian granulosa 

cell tumor. These tumors produce excess estrogen that results in up to a 30-

percent risk of endometrial hyperplasia or less commonly, endometrial 

carcinoma. 

 

■ Treatment 

Management of women with endometrial hyperplasia mainly depends on a 

patient's age, comorbid risks for surgery, desire for fertility, and specific 

histologic features such as cytologic atypia. Traditional treatment has been 
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surgery. Hormonal therapy is another option and includes oral or injectable 

progestins or the progestin (levonorgestrel-releasing) IUD. 

There is some inconsistency of diagnosis and uncertainty in predicting the 

stability of individual lesions. As long as an endometrial sample is representative 

and a provider has no reason to suspect a coexisting invasive carcinoma, the 

decision to treat endometrial hyperplasia through hormonal or surgical means 

relies on clinical judgment. 

 

Nonatypical Endometrial Hyperplasia  

Premenopausal Women. Nonatypical lesions may spontaneously regress 

without therapy. However, progestins are generally used to address the 

underlying etiology, that is chronic anovulation and excess estrogen. 

Premenopausal women with nonatypical endometrial hyperplasia typically 

require a 3 - to 6-month course of low-dose progestin therapy. Cyclic 

medroxyprogesterone acetate (MPA) (Provera) given orally for 12 to 14 days 

each month at a dose of 10 to 20 mg daily is commonly used. Continuous daily 

dosing with MPA 10 mg is suitable and may be more effective than cyclic 

administration in reversing hyperplastic changes. Another frequently used option 

is COC pills for those without contraindications. The levonorgestrel-releasing 

IUD (Mirena) is also effective. 

In general, follow-up endometrial biopsy is performed to document 

regression. In those with an IUD, endometrial biopsy can be performed without 

device removal. After regression, a key point is to continue endometrial 

protection. Thus, once hyperplastic changes resolve, patients are continued on 

progestins and observed until menopause. Additional endometrial sampling is 

required for new bleeding. 

 

Postmenopausal Women. Postmenopausal women with nonatypical 

endometrial hyperplasia may also be treated with low-dose oral cyclic MPA or a 

continuous 10-mg daily regimen. However, it is particularly important in older 

women to be confident that the sample obtained is adequate for excluding 

cytologic atypia. D & C may be indicated in some circumstances, especially if 

the tissue from Pipelle sampling is scant or if recurrent bleeding is noted. 

In most cases, a form of progestin therapy is used to treat endometrial 

hyperplasia without atypia. But, affected postmenopausal patients who have a 

contraindication to progestin therapy or who cannot tolerate the therapy can be 

expectantly managed. Complex hyperplasia without atypia is usually treated 

chronically with progestins. With either complex or simple hyperplasia without 

atypia. Office endometrial biopsy is recommended every 3 to 6 months until 

lesion resolution is achieved. 

 

Response to Progestins. In cases of endometrial hyperplasia without atypia, the 

risk of progression to endometrial cancer is low (1 to 3 percent). The overall 
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clinical and pathologic regression rates to progestin therapy range from 70 to 80 

percent for nonatypical endometrial hyperplasia. Patients with persistent disease 

on repeated biopsy may be switched to a higher-dose regimen such as MPA 40 to 

100 mg orally daily. Also, megestrol acetate (Megace), 160 mg daily or 80 mg 

twice daily, is suitable. It can be increased even up to 160 mg twice daily if no 

regression is initially achieved. Again, a clinician must confirm that hormonal 

ablation has occurred by resampling the endometrium after a suitable therapeutic 

interval, usually 3 to 6 months. Hysterectomy may also be considered for lesions 

that are refractory to medical management. 

If surgery is selected, a minimally invasive surgery (MIS) approach is 

considered, and options are laparoscopic, robotic, or vaginal hysterectomy. In 

cases in which hyperplasia has been proven or is suspected, the uterus is removed 

in toto and without morcellation, which might disseminate the lesion. Because 

the lesion may extend into the lower uterine segment or upper endocervix, 

supracervical hysterectomy is not appropriate for women undergoing 

hysterectomy for treatment of endometrial hyperplasia. 

 

Atypical Endometrial Hyperplasia 

Hysterectomy is the preferred treatment for women with atypical endometrial 

hyperplasia because the risk of progression to cancer over time approximates 29 

percent. There is also a high rate of finding concurrent invasive malignancy 

coexistent with the atypical hyperplasia. In postmenopausal women, a 

hysterectomy with removal of both tubes and ovaries is recommended. 

In premenopausal women who have completed childbearing, hysterectomy is 

performed for atypical hyperplasia. Risk reducing salpingectomy is encouraged 

to potentially lower cancer risk that arises from the fallopian tubes. For 

premenopausal women, removal of the ovaries is optional. The deciding factors 

mirror those for women contemplating BSO for other benign indications. 

Premenopausal women who strongly wish to preserve fertility can be treated 

with progestins. High-dose progestin therapy, megestrol acetate 80 mg orally 

twice daily, is an option for motivated patients who will be compliant with 

surveillance. The IUD that releases 20 pg of intrauterine levonorgestrel daily 

(Mirena) is also suitable. Poor surgical candidates may also warrant an attempt at 

hormonal ablation with progestins. Resolution of the hyperplasia must be 

confirmed by serial endometrial biopsies every 3 months until response is 

documented. Otherwise, hysterectomy is recommended. Following hyperplasia 

resolution, surveillance and progestins continue long-term due to the potential for 

eventual progression to carcinoma. Once fertility is complete, hysterectomy is 

again recommended. 

The Gynecologic Oncology Group (GOG) performed a prospective cohort 

study of 289 patients who had a diagnosis of atypical endometrial hyperplasia. 

Participants underwent hysterectomy within 3 months of their biopsy, and 43 

percent were found to have a concurrent endometrial carcinoma. Results 
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demonstrate the difficulty in attaining an accurate diagnosis before hysterectomy 

and the potential risks of conservative hormonal treatment. 

Generalists in obstetrics and gynecology who perform hysterectomy for 

atypical endometrial hyperplasia should recognize the possibility of a coexisting 

invasive malignancy and the possible need for surgical staging. At a minimum, 

peritoneal washings are obtained prior to performing a hysterectomy. In addition, 

the uterus should be opened and examined in the operating room. From this, a 

frozen section analysis can be performed to search for concurrent cancer and 

determine grade and depth of invasion if found. Any suspicion for myometrial 

invasion is an appropriate indication for intraoperative consultation with a 

gynecologic oncologist. 

 

ENDOMETRIAL CANCER 
■ Pathogenesis 

Endometrial cancer is a biologically and histologically diverse group of 

neoplasms characterized by a dualistic model of pathogenesis. As noted, type I 

endometrioid adenocarcinomas comprise most cases. They are estrogen-

dependent, low grade, and derived from atypical endometrial hyperplasia. In 

contrast, type II cancers are serous or clear cell histology, have no precursor 

lesion, and portend a more aggressive clinical course. The morphologic and 

clinical differences are paralleled by genetic distinctions. Namely, type I and II 

tumors carry mutations of independent sets of genes. The two pathways of 

endometrial cancer pathogenesis have significant overlap and thus result in a 

spectrum of histologic features. 

 

■ Prevention 

Education can be effective prevention, as many endometrial cancer risks are 

alterable. Women with PCOS may benefit from weight loss and chronic progestin 

supplementation. Assessing and managing obesity may also lower risks. 

For women at average risk or increased risk, routine screening of hyperplasia 

or endometrial cancer is not advocated. Instead, at the onset of menopause, 

women are counseled on the risks and symptoms of endometrial cancer and 

strongly encouraged to report unexpected bleeding or spotting to their provider. 

One screening exception is the woman with leiomyoma. For these individuals 

EMB is recommended every 1 to 2 years beginning at age 30 to 35 years. 

 

■ Diagnosis 

Signs and Symptoms 

Early diagnosis of endometrial cancer is almost entirely dependent on the prompt 

recognition and evaluation of irregular vaginal bleeding. In premenopausal 

women, a clinician must maintain a high index of suspicion for a history of 

prolonged, heavy menstruation or intermenstrual spotting, because many other 



Endometrial Hyperplasia & Cancer  111 

benign disorders give rise to similar symptoms. Postmenopausal bleeding is 

particularly worrisome, leading to a 5- to 10-percent likelihood of diagnosing 

endometrial carcinoma. Abnormal vaginal discharge may be another symptom in 

older women. 

Unfortunately, some patients do not seek medical attention despite months or 

years of heavy, irregular bleeding. In more advanced disease, pelvic pressure and 

pain may reflect uterine enlargement or extrauterine tumor spread. Patients with 

serous or clear cell tumors often present with signs and symptoms suggestive of 

advanced epithelial ovarian cancer that include pelvic pain or pressure, bloating, 

early satiety, and increasing abdominal girth. 

 

Papanicolaou Test 

Pap testing is not an indicated test to diagnose endometrial cancer, and 50 percent 

of women with endometrial cancer will have normal findings. Liquid-based 

cytology appears to increase the detection of glandular abnormalities, but not 

enough to cause a shift in clinical practice. However, some findings from Pap 

testing should prompt further investigation. Benign endometrial cells are 

occasionally recorded on a routine Pap test report in women 45 years or older. In 

premenopausal women, this is often a finding of limited importance, especially if 

a test is obtained following menses. However, postmenopausal women with such 

findings have a 3- to 5-percent risk of endometrial cancer. In those using HRT, 

the prevalence of benign endometrial cells on smears is increased, and the 

associated risk of malignancy is less (1 to 2 percent). Although endometrial 

biopsy is considered in asymptomatic postmenopausal women if this finding is 

reported, most patients ultimately diagnosed with hyperplasia or cancers also 

have concomitant abnormal bleeding. 

In contrast, atypical glandular cells found during Pap testing carry higher risks 

for underlying cervical or endometrial neoplasia. Accordingly, evaluation of a 

glandular abnormality includes colposcopy and endocervical curettage (ECC). It 

may also include endometrial sampling in nonpregnant patients older than 35 

years or in those younger if there is a history of abnormal bleeding, if risk factors 

for endometrial disease are noted, or if the cytology specifies that the atypical 

glandular cells are of endometrial origin. 

 

Endometrial Sampling 

Office Pipelle biopsy is preferred for the initial evaluation of women with 

bleeding suspicious for malignancy. However, if sampling techniques fail to 

provide sufficient diagnostic information or if abnormal bleeding persists, D & C 

may be required to clarify the diagnosis. 

Hysteroscopy is considered to be acceptable for AUB evaluation in those 

without suspected advanced-stage uterine or cervical cancer. However, 

hysteroscopy is more sensitive for focal endometrial lesions and thus has proved 

less helpful in diagnosing early endometrial cancer. In those cases, in which 
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hysteroscopy is used to evaluate abnormal bleeding and in which cancer is 

ultimately diagnosed, an increased incidence of positive peritoneal cytology has 

been noted during subsequent staging surgery. Although the risk of peritoneal 

contamination by cancer cells may be increased by retrograde reflux of 

hysteroscopic media, patient prognosis overall does not appear to be worsened. 

 

Laboratory Testing 

The only clinically useful tumor marker in the management of endometrial cancer 

is a serum CA125 level. Preoperatively, an elevated level indicates the possibility 

of more advanced disease. In practice, it is most useful in patients with advanced 

disease or serous subtypes to assist in monitoring response to therapy or during 

posttreatment surveillance. However, even in this setting, its utility in the absence 

of other clinical findings is limited. 

 

Imaging Studies 

In general, for women with a well-differentiated type I endometrioid tumor, chest 

radiography is the only required preoperative imaging study. All other 

preoperative testing is directed toward general surgical preparation. 

Computed tomography (CT) or magnetic resonance (MR) imaging is usually 

not necessary. However, CT scanning can be obtained preoperatively in cases 

with higher grade lesions to assess for lymph node involvement or metastatic 

disease. MR imaging can occasionally help distinguish an endometrial cancer 

with cervical extension from a primary endocervical adenocarcinoma. Moreover, 

women with serous features or other high-risk histology on preoperative biopsy 

and those with physical examination findings suggesting advanced disease are 

most appropriate for abdominopelvic CT scanning. In these cases, advance 

knowledge of intraabdominal disease may help guide surgery and treatment. MR 

imaging is also recommended for women who are considering fertility-sparing 

management with hormonal therapy, since it may not be an option if deep 

invasion is found. 

 

■ Role of the Generalist 

Although most endometrial cancers are cured by hysterectomy and BSO, primary 

management by gynecologic oncologists has advantages. It is an efficient use of 

healthcare resources, minimizes potential morbidity, is more likely to lead to 

staging, and improves the survival of patients with high-risk disease. Therefore, 

preoperative consultation is generally advisable for any patient with endometrial 

cancer who is being prepared for surgery by a generalist in obstetrics and 

gynecology. Postoperatively, a gynecologic oncologist should be consulted if 

cervical extension, extrauterine disease, or positive peritoneal washing cytology 

was found during surgery. 

If treated by an oncologist, early-stage patients treated by surgery alone will 

return in many cases to their primary obstetrician gynecologist for surveillance. 
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Consultation is again recommended if recurrent disease is later suspected or 

identified. 

When an endometrial cancer is unexpectedly diagnosed after hysterectomy 

performed by a generalist for other indications, consultation is also 

recommended. Possible therapeutic options include no further therapy and 

surveillance only, reoperation to complete surgical staging, or radiotherapy to 

prevent local recurrence. In general, the survival advantages of staging must be 

weighed against the complications from another surgical procedure. Fortunately, 

the advent of laparoscopic and robotic delayed staging offers the potential for less 

morbidity. 

 

■ Pathology 

The spectrum of aggressiveness within the histopathologic types of endometrial 

cancer is broad. Most patients have endometrioid adenocarcinomas that behave 

indolently. However, some will have an unfavorable histology that portends a 

much more aggressive tumor. In addition, the degree of tumor differentiation is 

an important predictor of disease spread. 

 

Histologic Grade 

The most widely used grading system for endometrial carcinoma is the three-

tiered International Federation of Gynecology and Obstetrics (FIGO) system.  

Grade 1 lesions typically are indolent with little propensity to spread outside the 

uterus or recur.  

Grade 2 tumors have an intermediate prognosis.  

Grade 3 cancers pose an increased potential for myometrial invasion and nodal 

metastasis. 

Histologic grading is primarily determined by the tumor’s architectural growth 

pattern. However, there are a few exceptions, and the optimal method for 

determining grade is somewhat controversial. Nuclear atypia that is 

inappropriately advanced relative to the architectural grade raises a grade 1 or 2 

tumor by one level. For example, a grade 2 lesion based on architectural features 

may be increased to a grade 3 lesion if significant nuclear atypia is present. 

Nuclear grading based on the FIGO system is also used for all serous and clear 

cell adenocarcinomas. 

 

Histologic Type 

Endometrioid Adenocarcinoma. This is the most common histologic type of 

endometrial cancer and accounts for more than 75 percent of cases. This type I 

tumor characteristically contains glands that resemble those of the normal 

endometrium. The concomitant presence of hyperplastic endometrium correlates 

with a low-grade tumor and a lack of myometrial invasion. However, when the 

glandular component decreases and is replaced by solid nests and sheets of cells, 

the tumor is classified as a higher grade. In addition, an atrophic endometrium is 
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more frequently associated with high-grade lesions that have a greater potential 

to metastasize. 

Endometrioid adenocarcinomas may also display variant forms. These include 

endometrioid adenocarcinoma with squamous differentiation or with 

villoglandular or secretory types. In general, the biologic behavior of these variant 

tumors reflects that of classic endometrioid adenocarcinoma. 

Serous Carcinoma. Accounting for 5 to 10 percent of endometrial cancers, 

serous carcinoma typifies the highly aggressive type II tumors that arise from the 

atrophic endometrium of older women. There is typically a complex pattern of 

papillary growth, and cells demonstrate marked nuclear atypia. Commonly 

referred to as uterine papillary serous carcinoma (UPSC), its histologic 

appearance resembles epithelial ovarian cancer, and psammoma bodies are seen 

in 30 percent of cases. 

Grossly, the tumor is exophytic with a papillary appearance emerging from a 

small, atrophic uterus. These tumors may occasionally be confined within a polyp 

and have no evidence for spread. However, UPSC has a known propensity for 

myometrial and lymphatic invasion. Intraperitoneal spread, such as omental 

caking, which is unusual for typical endometrioid adenocarcinoma, is also 

common even when myometrial invasion is minimal or absent. As a result, it may 

be impossible to distinguish UPSC from epithelial ovarian cancer during surgery. 

Like ovarian carcinoma, these tumors usually secrete CA125. Thus, serial serum 

measurements can be useful marker to monitor disease postoperatively. UPSC is 

an aggressive cell type, and woman with mixed endometrial cancers containing 

as little as 25 percent of UPSC have the same survival as those with pure uterine 

serous carcinoma. 

 

Clear Cell Carcinoma. Fewer than 5 percent of endometrial cancels are clear 

cell variants, but this is the other major type II tumor. The microscopic 

appearance may be predominantly solid, cystic, tubular, or papillary. Most 

frequently, it consists of a mixture of two or more of these patterns. 

Endometrial clear cell adenocarcinomas are similar to those arising in the 

ovary, vagina, and cervix. Grossly, there are no characteristic features, but like 

UPSC, they tend to be high-grade, deeply invasive tumors. Patients are often 

diagnosed with advanced disease and have a poor prognosis. 

 

Mucinous Carcinoma. One to 2 percent of endometrial cancers have a mucinous 

appearance that forms more than half of the tumor. However, many endometrioid 

adenocarcinomas will have this as a focal component. Typically, mucinous 

tumors have a glandular pattern with uniform columnar cells and minimal 

stratification. Almost all are stage I grade 1 lesions and carry a good prognosis. 

Since endocervical epithelium merges with the lower uterine segment, the main 

diagnostic dilemma is differentiating this tumor from a primary cervical 

adenocarcinoma. Immunostaining may be helpful, and MR imaging may further 
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clarify the most likely site of origin. In general, to define anatomy, MR imaging 

is preferable to CT scanning as MR offers superior contrast resolution at soft-

tissue interfaces. 

 

Mixed Carcinoma, Undifferentiated Carcinoma, and Rare Types. An 

endometrial cancer may demonstrate combinations of two or more pure types. To 

be classified as a mixed carcinoma, a component must make up at least 10 percent 

of the tumor. Except for serous and clear cell histology, the combination of other 

types usually has no clinical significance. As a result, mixed carcinoma usually 

refers to an admixture of a type I (endometrioid adenocarcinoma and its variants) 

and a type II carcinoma. 

Undifferentiated carcinoma lacks architectural differentiation and is 

characterized by medium-sized, monotonous epithelial cells growing in solid 

sheets without a pattern. These represent 1 to 2 percent of endometrial cancers. 

Overall, the prognosis is worse than in patients with poorly differentiated 

endometrioid adenocarcinomas. 

Of rare histologic types, fewer than 100 cases of squamous cell carcinoma of 

the endometrium have been reported. Diagnosis requires exclusion of an 

adenocarcinoma component and no connection with the squamous epithelium of 

the cervix. Typically, the prognosis is poor. Transitional cell carcinoma of the 

endometrium is also rare, and metastatic disease from the bladder or ovary must 

be excluded during diagnosis. 

 

Patterns of Spread 

Endometrial cancers have several different potential ways to spread beyond the 

uterus. Type I endometrioid tumors and their variants most commonly spread, in 

order of frequency, by: (1) direct extension, (2) lymphatic metastasis, (3) 

hematogenous dissemination, and (4) intraperitoneal exfoliation. Type II serous 

and clear cell carcinomas have a particular propensity for extrauterine disease, in 

a pattern that closely resembles epithelial ovarian cancer. In general, the various 

patterns of spread are interrelated and often develop simultaneously. 

Invasion of the endometrial stroma and exophytic expansion within the uterine 

cavity follows initial growth of an early cancer. Over time, the tumor invades the 

myometrium and may ultimately perforate the serosa. Tumors situated in the 

lower uterine segment tend to involve the cervix early, whereas those in the upper 

corpus tend to extend to the fallopian tubes or serosa. Advanced regional growth 

may lead to direct invasion into adjacent pelvic structures, including the bladder, 

large bowel, vagina, and broad ligament. 

Lymphatic channel invasion and metastasis to the pelvic and paraaortic nodal 

chains can follow tumor penetration of the myometrium. The lymphatic network 

draining the uterus is complex, and patients can have metastases to any single 

nodal group or combination of groups. This haphazard pattern is in contrast to 
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cervical cancer, in which lymphatic spread usually follows a stepwise progression 

from pelvic to paraaortic to scalene nodal groups. 

Hematogenous dissemination most commonly results in metastases to the lung 

and less commonly to the liver, brain, bone, and other sites. Deep myometrial 

invasion is the strongest predictor of this pattern of spread. 

Retrograde transtubal transport of exfoliated endometrial cancer cells carries 

malignant cells to the peritoneal cavity. Serosal perforation of the tumor is 

another possible pathway. Most types of endometrial cancer cells found in the 

peritoneal cavity disappear within a short time and have low malignant potential. 

Alternatively, in the presence of other high-risk features, such as adnexal 

metastases or serous histology, widespread intraabdominal disease may result. 

Port-site metastasis is a rare but possible method of cancer spread. Port-site 

metastases complicated 0.33 percent of cases of laparoscopy. Similarly, cancer 

dissemination following specimen morcellation has been reported. 

 

■ Treatment 

Surgical Management 

Patients with endometrial cancer should undergo hysterectomy, BSO, and 

surgical staging (including pelvic washings and lymphadenectomy) using the 

revised FIGO system. For optimal patient management the histopathologic 

description of the preoperative biopsy findings is carefully reviewed. Almost 

three quarters of patients are stage I at diagnosis.  

 

 
 

Only a few circumstances contraindicate primary surgery and include a desire to 

preserve fertility, massive obesity, high operative risk, and clinically unresectable 
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disease. In general, an extrafascial hysterectomy, also known as type I or simple 

hysterectomy, is sufficient.  

 

 
 

 

However, radical hysterectomy (type III hysterectomy) may be preferable for 

patients with clinically obvious cervical extension of endometrial cancer. Vaginal 

hysterectomy with or without BSO is another option for women who cannot 

undergo systematic surgical staging due to comorbidities. Previously, laparotomy 

had been the standard approach. However, laparoscopic and robotic surgical 

staging are increasingly used for endometrial cancer that appears clinically 

confined to the uterus. Such MIS staging is safe, feasible, and now recommended. 

Regardless of approach, upon entering the peritoneal cavity, washings are 

obtained by pouring 50 to 100 mL of sterile saline into the pelvis and collecting 

it for cytologic assessment. Retrieval of ascitic fluid is an acceptable alternative, 

but ascites is infrequently encountered. Next, a thorough intraabdominal and 

pelvic exploration is performed, and suspicious lesions are biopsied or excised. 

These preliminary procedures are followed by hysterectomy and BSO. The uterus 

is opened away from the operating table, and the depth of myometrial penetration 

may be determined by intraoperative gross examination or microscopic frozen 

section analysis. 

As noted, the risk of lymph node metastasis correlates with the tumor grade 

and depth of invasion into the myometrium. Historically, the combination of 

preoperative biopsy grade and intraoperative assessment of the depth of 

myometrial invasion were the two factors that surgeons used to determine 

whether to proceed with pelvic and paraaortic lymph node dissection. 
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Unfortunately, the depth of myometrial invasion determined in the operative 

room is often inaccurate. 

Following hysterectomy and BSO concurrent lymphadenectomy allows 

detection of positive nodes to guide appropriate treatment. Some retrospective 

studies have shown improved survival rates in patients who had undergone an 

adequate lymph node dissection. However, the advantage appears to be confined 

to those in high-risk groups. Thus. although still with some controversy, complete 

surgical staging with pelvic and paraaortic lymphadenectomy is recommended 

for patients with high-risk grade 1 endometrioid cancer and any case of grade 2, 

grade 3 or type II cancers. Lymph nodal staging for cases of low-risk grade 1 

endometrioid cancer also is debated. Authors in two randomized trials reported 

no improvement in disease-free or overall survival rates after lymphadenectomy 

in patients with early-stage disease. However, these trials were criticized because 

lymph node counts were low and lymph node status did not dictate treatment, as 

many patients received postoperative radiation regardless of their lymph node 

status. Moreover, concern exists that omitting lymphadenectomy may lead to 

missed metastatic disease and subsequent insufficient postoperative treatment. In 

addition, microscopic nodal disease may be unknowingly resected during 

lymphadenectomy and prevent future relapse. 

Distinct from the above discussion, any suspicious pelvic or paraaortic lymph 

nodes should be removed and histologically evaluated. Excision of grossly 

involved lymph nodes leads to a survival advantage. 

Those patients with serous or clear cell features on preoperative biopsy should 

have extended surgical staging with an infracolic omentectomy and bilateral 

peritoneal biopsies of the pelvis, pericolic gutter, and diaphragm. As in ovarian 

cancer, a surgeon is also prepared to resect any metastases. 

Sentinel lymph node evaluation, as done in vulvar and breast cancers, is being 

investigated and may become a useful technique in endometrial cancer. The 

practice does vary but usually involves injecting the ectocervix prior to surgery 

at the 3, 6, 9, and 12 o'clock positions with technetium sulfur colloid. Subsequent 

lymphoscintigraphy guides one to the sentinel lymph nodes. At the tune of 

surgery, the cervix is also injected with lymphazurin or isosulfan blue at the 3 and 

9 o'clock position. The radioactive and blue nodes are then identified. Although 

investigational, sentinel lymph node evaluation is appealing in that it reduces the 

potential side effects associated with complete lymphadenectomy, including 

lymphedema and lymphocyst formation, longer operating times, and increased 

blood loss. The sensitivity of sentinel lymph node mapping appears acceptable in 

small series, and a prospective study is being considered by the GOG. 

As noted, an MIS approach is acceptable for suitable candidates undergoing 

hysterectomy and staging for endometrial cancer. The GOG LAP2 study was the 

first multicenter randomized trial of laparoscopy to address this. In the trial, 

conventional surgery including pelvic/paraaortic lymphadenectomy was 

compared with the same steps completed laparoscopically for clinical stage I and 
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IIA endometrial carcinoma. Investigators found laparoscopic staging to be 

feasible and safe. Laparoscopy was completed without conversion in 74 percent 

of patients randomized to MIS. Advantageously, compared with those 

undergoing laparotomy, patients undergoing laparoscopy had similar rates of 

intraoperative injuries (9 versus 8 percent), fewer moderate to severe 

complications (14 versus 21 percent), shorter hospital stays (median 3 versus 4 

days), and better quality of life at 6 weeks postoperatively. However, laparoscopic 

staging was linked with longer operative times. Long-term treatment success is 

not compromised with laparoscopic staging, and overall survival and recurrence 

rates in early reports are similar to those for a traditional abdominal approach. 

Robot-assisted laparoscopic staging of endometrial cancer has been embraced 

by many gynecologic oncologists to overcome MIS technical challenges, 

especially in obese patients. Early evidence shows it to be feasible and safe. 

Compared with a laparoscopic approach for endometrial cancer staging both 

major complication rates and mean number of lymph nodes removed are similar. 

The robotic approach results in less blood loss. 

Not all women are candidates for MIS. Limiting factors can include extensive 

adhesive disease, a large bulky uterus, morbid obesity, cardiopulmonary disease, 

and other patient comorbidities. Importantly, morcellation is avoided in cancer 

cases to prevent disease spread. 

 

Surveillance 

Most surgically treated patients can simply be followed by pelvic examination 

every 3 to 6 months for the first 2 years and then every 6 to 12 months thereafter. 

Pap testing is not a mandatory part of surveillance, as an asymptomatic vaginal 

recurrence is identified in less than 1 percent of patients. 

Women who have more advanced cancer that requires postoperative radiation 

or chemotherapy or both warrant more aggressive monitoring. Serum CA125 

measurements may be valuable, particularly for UPSC, if the level was elevated 

prior to treatment. Intermittent imaging using CT scanning or MR imaging may 

also be indicated. In general, the pattern of recurrent disease depends on the 

original sites of metastasis and the treatment received. 

 

Chemotherapy 

Only three cytotoxic drags with definite activity for endometrial cancer have been 

identified. Paclitaxel (Taxol), doxorubicin (Adriamycin), and cisplatin (Platinol) 

form TAP chemotherapy, which is one of the adjuvant treatment options for 

advanced endometrial cancer following surgery. A less toxic alternative to TAP 

chemotherapy is paclitaxel plus carboplatin. Routinely used for ovarian cancer, 

this regimen is effective in advanced-stage endometrial cancer. Carboplatin plus 

paclitaxel was not inferior to TAP in terms of progression-free and overall 

survival rates. The toxicity profile favored carboplatin plus paclitaxel, and this 

regimen is generally used. 
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In practice, cytotoxic chemotherapy is frequently combined, sequenced, or 

sandwiched with radiotherapy in patients with advanced endometrial cancer 

following surgery. To reduce toxicity, directed pelvic or paraaortic radiation is 

usually employed rather than whole abdominal irradiation. 

Targeted Therapy 

In some cases, current therapies fail to provide long-term disease control, and 

thus novel treatments are being investigated for endometrial cancer. 

Bevacizumab (Avastin), a vascular endothelial growth factor (VEGF) inhibitor, 

blocks angiogenesis. In a phase II trial for recurrent/persistent endometrial 

cancer, this targeted agent showed some salutary action, but further study is 

needed. Another pathway, the fibroblast growth factor receptor pathway, is a 

potential target. The mTOR pathway is an additional target, as mutations in this 

pathway may lead to endometrial cancer. The GOG (protocol #0286B) is 

currently studying metformin with chemotherapy for the treatment of 

advanced/recurrent endometrial cancer. Early data show that metformin inhibits 

cell proliferation in endometrial cancer cell lines and that this effect is partially 

mediated through mTOR pathway inhibition. In addition, treatment with 

metformin in combination with paclitaxel resulted in a synergistic 

antiproliferative effect in these cell lines. 

 

Radiation 

Primary Radiation Therapy. This option rather than surgery is selected rarely 

and mainly for exceptionally poor surgical 

candidates. Intracavitary brachytherapy such as Heyman capsules with or without 

external beam pelvic radiation is the typical method. In general, the survival rate 

is 10 to 15 percent lower than that with surgical treatment. These poor results 

suggest that a careful preoperative evaluation and appropriate consultation should 

be completed before any woman is denied the benefits of hysterectomy. 

 

Adjuvant Radiation Therapy. In general, this option is offered after staging 

surgery to women at risk for endometrial cancer recurrence. Those with low-risk 

early-stage cancer are typically adequately treated with surgery, may not benefit 

from adjuvant therapy, and usually simply begin surveillance. The use of 

radiation in early-stage disease has been evaluated in three major trials, all of 

which demonstrated that adjuvant radiation improved local disease control and 

recurrence-free survival rates but did not decrease the rate of distant metastases 

or improve overall survival rates at 5 years. 

However, in one of these trials, the recurrence-rate reduction was particularly 

evident in a high-intermediate risk subgroup of women: (1) with three ride factors 

(grade 2 or 3 tumors, lymphovascular invasion, and invasion of the outer third of 

the myometrium); (2) with age > 50 years and two of these risk factors: and (3) 

with age > 70 years and one risk factor. These elements have found their way into 

both clinical management and the design of more contemporary trials. Therefore, 
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adjuvant radiation is usually offered to patients with high-intermediate risk stage 

I uterine cancers. However, because of the results of subsequent trials, the type 

of radiation offered is vaginal brachytherapy. The PORTEC-2 trial showed that 

vaginal brachytherapy was equivalent to whole pelvic radiation in those patients 

with high-intermediate risk endometrial cancer. Of note, local radiation can 

reduce the risk of local recurrence but does not improve overall survival rates. 

For women with stage II endometrial cancer, the efficacy of postoperative 

radiotherapy is even harder to decipher. Most data derive from retrospective, 

single-institution experiences, and evidence supports external beam pelvic 

radiation, vaginal brachytherapy, both, or no further treatment. As such, there is 

no standard approach, and most patients are treated individually based on 

coexisting risk factors. 

For most women with stage III endometrial cancer, chemotherapy and/or 

tumor-directed postoperative external beam radiation is indicated. Most 

commonly, radiation therapy is specifically directed at pelvic disease but may 

extend to the paraaortic area if metastases are detected. Currently, results are 

pending from a randomized trial that compares chemoradiation and 

chemotherapy (carboplatin and paclitaxel) for advanced endometrial cancer 

(protocol #258). 

Few patients with stage IV disease are candidates for radiotherapy with 

curative intent. Infrequently, a locally confined stage IVA tumor may be an 

exception. With stage IV disease, intraperitoneal metastases most often lie 

outside a tolerated radiation field. Therefore, whole abdominal irradiation is not 

generally preferable to chemotherapy. As a result, the role of radiotherapy is 

generally palliative in these women. Chemotherapy is a reasonable option for 

patients with advanced endometrial cancer. 

 

Hormonal Therapy 

Cancer Treatment. One of the unique characteristics of endometrial cancer is its 

hormonal responsiveness. Thus, for women who are not surgical candidates, 

continuous chronic progestin treatment or a levonorgestrel-releasing IUD can be 

primary treatment. Also, in young premenopausal patients who desire fertility, 

similar primary progestin therapy can be used to reverse pathology. 

As adjuvant therapy, single-agent high-dose progestins also have activity in 

women with advanced or recurrent disease. Tamoxifen upregulates progesterone-

receptor expression and is postulated to thereby improve progestin therapy 

efficacy. Clinically, high response rates have been noted with tamoxifen used 

adjunctively with progestin therapy. In general, toxicity is low, but this 

combination is most often used for recurrent disease. 

 

Estrogen Replacement Therapy. Due to the presumed role of excess estrogen 

in endometrial cancer development, estrogen supplementation following 

endometrial cancer treatment is often met with concern for stimulating 
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malignancy recurrence. However, this effect has not been observed. The GOG 

attempted to determine the risk of estrogen replacement therapy in endometrial 

cancer survivors by randomly assigning 1236 women who had undergone surgery 

for stage I and II endometrial cancer to receive either estrogen or placebo. 

Although the study did not meet its enrollment goals, the low recurrence rate (2 

percent) was promising. Women should be individually counseled regarding risks 

and benefits before beginning posttreatment estrogen replacement for 

menopausal symptoms. 

 

Uterine Papillary Serous Carcinoma Management 

This most aggressive type of endometrial carcinoma is uncommon, and thus, 

randomized trials are difficult to perform. As a result, most data are single-

institution, retrospective analyses. Treatment is usually individualized but is often 

different from typical endometrioid adenocarcinoma. 

If a preoperative biopsy demonstrates serous features, comprehensive surgical 

staging for UPSC is recommended. This includes total hysterectomy, BSO, 

peritoneal washings, pelvic/ paraaortic lymph node dissection, infracolic 

omentectomy, and peritoneal biopsies. Even noninvasive disease is often widely 

metastatic. Fortunately, patients tend to have a good prognosis if surgical staging 

confirms that disease is confined to the uterus (stage I/II). 

Occasionally, no residual UPSC is evident on the hysterectomy specimen, or 

the tumor minimally involves the tip of a polyp. These women with surgical stage 

IA can safely be observed. However, all other patients with stage I disease are 

considered for adjuvant treatment. For this, one effective strategy is postoperative 

paclitaxel and carboplatin chemotherapy for three to six cycles combined with 

concomitant vaginal brachytherapy. However, some data suggest an intrinsic 

radioresistance for UPSC tumors.  

Women with stage II UPSC are more likely to benefit from pelvic 

radiotherapy with or without chemotherapy following surgery. Those having 

stage III disease are especially prone to have recurrent disease at distant sites. 

Accordingly, paclitaxel and carboplatin are considered in addition to tumor-

directed radiotherapy after surgery. 

In practice, many patients will have stage IVB disease. Aggressive surgical 

cytoreduction is perhaps most important, because one of the strongest predictors 

of overall survival is the amount of residual disease. Postoperatively, at least six 

cycles of paclitaxel and carboplatin chemotherapy are indicated. Enrollment in a 

clinical trial is strongly considered for cases of advanced uterine cancer. 

 

Fertility-sparing Management 

Hormonal therapy without hysterectomy is an option in carefully selected young 

women with endometrial cancer who desperately wish to preserve their fertility. 

Currently, patients considering fertility-sparing treatment are recommended to 

undergo a diagnostic hysteroscopy, sampling by D & C, and imaging to exclude 
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deep myometrial invasion or extrauterine disease. Careful selection is also aided 

by a reproductive endocrinology consultation that clarifies the patient's 

posttreatment conception chances. Importantly, many of the biologic processes 

that lead to endometrial cancer also contribute to decreased fertility. In general, 

this strategy should apply only to those with grade 1 (type I tumor) 

adenocarcinomas and with no imaging evidence of myometrial invasion. Rarely, 

women with grade 2 lesions may be considered candidates, although it may 

advisable to further assess their disease laparoscopically. The aim of hormonal 

treatment is to reverse the lesion. However, any type of medical management 

obviously involves inherent risk that a patient must be willing to accept. 

Progestins are most commonly used for conservative treatment. Oral 

megestrol acetate 160 mg given daily or 80 mg twice daily, can promote cancer 

regression. Alternatively, oral or intramuscular MPA may be delivered at varying 

doses. The levonorgestrel-releasing IUD is another acceptable option. Combining 

progestin therapy with tamoxifen or with gonadotropin-releasing hormone 

agonists is less frequently done. Regardless of the hormonal agent, recurrence 

rates are high during long-term observation. Despite the feasibility of this option, 

dosages, therapy duration, and surveillance schedules are not specifically defined. 

Women receiving fertility-sparing management are carefully monitored by 

repeated endometrial biopsy or D & C every 3 months to assess treatment 

efficacy. Evidence for persistence often prompts a change in agent or a dosage 

increase. Hysterectomy and operative staging are recommended if a lesion fails 

to regress with hormonal therapy or if disease progression is suspected. 

Delivery of a healthy infant is a reasonable expectation for those patients who 

respond to treatment and have normal histologic findings in surveillance 

endometrial samplings. However, assisted reproductive technologies may be 

required to achieve pregnancy in some cases. Postpartum, patients are again 

regularly monitored for recurrent endometrial adenocarcinoma. In general, 

women should undergo hysterectomy at completion of childbearing or whenever 

the preservation of fertility is no longer desired. 

 

■ Prognostic Factors 

Many clinical and pathologic factors influence the likelihood of endometrial 

cancer recurrence and survival. Of these, FIGO surgical stage is the most 

important overriding variable because it incorporates many of the most important 

risk factors. Metastatic disease to the adnexa, pelvic/paraaortic lymph nodes, and 

peritoneal surfaces is reflected by the FIGO stage. 

 

■ Recurrent Disease 

Patients with recurrent endometrial cancer typically require individualized 

treatment. In general, the site of relapse is the most important predictor of 

survival. Depending on the circumstances, surgery, radiation, chemotherapy, or a 

combination of these may be the best strategy. The most curable scenario is an 
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isolated relapse at the vaginal apex in a previously unradiated patient. These 

women are usually effectively treated by external beam pelvic radiotherapy. In 

patients who were previously irradiated, exenteration is often the only curative 

option. 

 
 

Nodal recurrences or isolated pelvic disease is more likely to result in further 

disease progression, regardless of treatment modality. However, either is often an 

appropriate indication for external beam radiotherapy in those not previously 

irradiated. Salvage cytoreductive surgery may also be beneficial in selected 

patients. 

Widely disseminated endometrial cancer or a relapse not amenable to 

radiation or surgery is an indication for systemic chemotherapy. Patients are 

ideally enrolled in an experimental trial due to the limited duration of response 

with current salvage regimens and the urgent need for more effective therapy. 

Paclitaxel and carboplatin are an active combination for recurrent disease and 

found not to be inferior to TAP. Progestin therapy with or without tamoxifen is a 

less toxic option that is particularly useful in selected cases. In general, effective 

palliation of women with incurable, recurrent endometrial cancer requires an 

ongoing dialogue to achieve the optimal balance between symptomatic relief and 

treatment toxicity. 
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OVARIAN CYSTS AS A GROUP 
Ovarian masses are a frequent finding in general gynecology, and most are cystic. 

Histologically, ovarian cysts are often divided into those derived from neoplastic 

growth, ovarian cystic neoplasms, and those created by disruption of normal 

ovulation, functional ovarian cysts. Differentiation of these is not always 

clinically apparent using either imaging tools or tumor markers. Thus, ovarian 

cysts are often managed as a single composite clinical entity, and the next sections 

describe this general approach. Later sections discuss discrete pathologies. 

The exact mechanisms leading to cyst formation are unclear. Angiogenesis is an 

essential component of both the follicular and luteal phases of the ovarian cycle. 

It also is a component of various pathologic ovarian processes, including 

follicular cyst formation, PCOS, ovarian hyperstimulation syndrome, and benign 

and malignant ovarian neoplasms. 

The incidence of ovarian cysts varies only slightly with patient demographics 

and ranges from 5 to 15 percent. Functional ovarian cysts make up a large portion. 

Neoplasms constitute most of the remainder, and these predominantly are benign. 

It has been reported that approximately 7 percent of gynecologic admissions were 

for benign ovarian cysts. 

However, despite continuous improvement in diagnostic methods, it is often 

impossible to clinically differentiate between benign and malignant conditions. 

Thus, management must balance concerns of performing an operation for an 

innocent lesion with the risk of not removing an ovarian malignancy. 

 

■ Symptoms 

Most women with ovarian cysts are asymptomatic. If symptoms develop, pain is 

common. Dysmenorrhea may indicate endometriosis with an associated 

endometrioma. Intermittent or acute severe pain with vomiting often 

accompanies torsion. Other causes of acute pain include cyst rupture or 

tuboovarian abscess. In contrast, pressure or ache may be the sole symptom and 

can result from ovarian capsule stretching. In advanced ovarian malignancies, 

women may note increased abdominal girth and early satiety from ascites or from 

an enlarged ovary. In some women, evidence of hormonal disruption can be 

found. For example, excess estrogen production from granulosa cell stimulation 

may disrupt normal menstruation or initiate bleeding in prepubertal or 

postmenopausal patients. Increased androgens produced by theca cell stimulation 

can virilize women. Many ovarian cysts are asymptomatic and found incidentally 

on routine pelvic examination or during imaging studies for another indication. 

Findings vary, but typically masses are mobile, cystic, nontender, and found 

lateral to the uterus. 

Serum β-hCG testing is invaluable in the evaluation of adnexal pathology. 

Detection of serum β-hCG may indicate ectopic pregnancy or a corpus luteum of 



Ovarian Cysts  126 

pregnancy. Less commonly, β-hCG can also serve as a tumor marker in defining 

germ cell neoplasms. 

Tumor markers are typically proteins produced by tumor cells or by the body 

in response to tumor cells. Of markers used CA125 is a glycoprotein produced by 

mesothelial cells that line the peritoneal, pleural, and pericardial cavities. CA125 

serum levels are often elevated in women with epithelial ovarian cancer. 

Unfortunately, CA125 is not a tumor-specific antigen, and concentrations are 

increased in up to 1 percent of healthy controls. Levels may also rise in women 

with nonmalignant disease such as leiomyomas, endometriosis, adenomyosis, and 

salpingitis. Despite these limitations, serum CA125 determinations may be 

helpful and are often obtained if ovarian cysts are large or have sonographically 

worrisome signs. Cysts in patients who are postmenopausal or are BRCA gene 

mutation carriers may also warrant CA125 level evaluation. Of other markers, 

serum alpha-fetoprotein (AFP) levels can be elevated in those rare patients with 

an endodermal sinus tumor or embryonal carcinoma. Increased serum levels of 

β-hCG may indicate an ovarian choriocarcinoma, a mixed germ cell tumor, or 

embryonal carcinoma. Inhibin A and B are markers for granulosa cell tumors. 

Last, lactate dehydrogenase (LDH) levels may be increased in those with 

dysgerminoma, whereas elevated carcinoembryonic antigen (CEA) and cancer 

antigen 19-9 (CA19-9) levels arise from secretions of mucinous epithelial ovarian 

carcinomas. 

Sonography is a first-line tool to evaluate pelvic masses. Transabdominal 

scanning is performed first to avoid missing a large cyst that lies outside the 

pelvis. For lesions confined within the true pelvis, TVS has superior resolution. 

Characteristic findings for specific types of ovarian cysts have been described 

and have also been defined to discriminate malignant from benign lesions. 

Traditional gray-scale sonography can be augmented with color flow Doppler. 

Transvaginal color Doppler sonography (TV-CDS) may add information 

regarding lesion structure, malignant potential and possible torsion. However, for 

assessing simple ovarian cysts and the risk of malignancy, TV-CDS typically 

provides no significant advantage compared with conventional TVS. CT or MR 

imaging of an ovarian cyst may clarify situations in which anatomy or patient 

habitus complicates sonographic imaging. However, in most clinical settings, 

sonography alone is suitable. 

 

■ Management 

Observation 

In prepubertal and reproductive-aged women, most ovarian cysts are functional 

and spontaneously regress within 6 months of identification. For postmenopausal 

women with a simple ovarian cyst, expectant management may also be reasonable 

if several criteria are met. These are: (1) sonographic evidence of a thin-walled, 

unilocular cyst, (2) cyst diameter less than 5 cm, (3) no cyst enlargement during 

surveillance, and (4) normal serum CA125 level. Simple cysts up to 10 cm in 
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diameter by sonographic evaluation may safely be followed even in 

postmenopausal women. 

 

 

 

Surgery 

There is considerable morphologic similarity among cyst types and between those 

that are malignant and benign. For diagnosis, ovarian cyst aspiration is usually 

avoided because of possible intraperitoneal seeding by early-stage ovarian 

cancer. Moreover, nondiagnostic, false-positive and false-negative results are 

common. Accordingly, for many cases, excision of the cyst serves as the 

definitive diagnostic tool. 

With suspected ovarian cancers, optimal surgical resection and proper staging 

by a gynecologic oncologist during the primary operation are major factors in 

long-term patient survival. Thus, women with pelvic masses and preoperative 

findings suspicious for malignancy are generally referred.  

For the generalist, cysts presumed to be benign may be excised or the whole 

ovary may be removed. Of these, cystectomy offers the advantage of ovarian 

preservation, but at the risk of cyst rupture and content spill. With ovarian cancer, 

such spill and subsequent malignant seeding can worsen patient prognosis. Thus, 

the decision for one surgical technique in preference over the other is influenced 

by lesion size, patient age, and intraoperative findings. For example, in 

premenopausal women, smaller lesions generally require only cystectomy with 

preservation of reproductive function. Larger lesions may necessitate 

oophorectomy because of increased risks of cyst rupture during enucleation, 

difficulty in reconstructing ovarian anatomy following large cyst removal, and 

the greater risk of malignancy in these bigger cysts. However, in postmenopausal 

women, oophorectomy is preferred because the risk for cancer is higher and 

comparative benefits of ovarian salvage are limited. 

Clinical findings of an unexpected malignancy at the time of surgery will 

dictate further actions. Multiple small lesions studding the peritoneal surface, 

ascites, and exophytic growths extending from the ovarian capsule should prompt 

collection of peritoneal fluid for cytologic study and intraoperative frozen section 

analysis. If cancer is found, gynecologic oncologists are ideally consulted 

intraoperatively. At minimum, limited clinical staging, can be completed. 

The surgical route is also dictated by clinical factors. Laparoscopy has many 

patient advantages and is safe for cystectomy and oophorectomy in appropriately 

selected women. Thus, if benign disease is anticipated, this is a frequently used 

approach. However, large cysts may obstruct laparoscopic instrument mobility 

and may not fit into endoscopic sacs for contained removal. 

For medium-sized cysts, laparotomy incisions can usually be minimized. As 

a result, most who undergo minilaparotomy can be discharged the day of surgery. 

Although minilaparotomy typically offers shorter operative times, lower rates of 
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cyst rupture, and greater cost savings compared with laparoscopy, this approach 

can limit a surgeon's ability to lyse adhesions and inspect peritoneal surfaces for 

signs of ovarian malignancy. 

Women with large cysts are best managed by laparotomy. With a greater 

potential for malignancy, a midline vertical incision provides a surgical field large 

enough for oophorectomy without tumor rupture and for surgical staging if 

malignancy is found. In those with a low risk of malignancy and a moderate sized 

cyst, laparotomy through a low transverse incision maybe appropriate and offer 

the advantages of this incision. 

 

FUNCTIONAL OVARIAN CYSTS 

These are common, originate from ovarian follicles, and are created during 

follicle maturation and ovulation. They are subcategorized as either follicular 

cysts or corpus luteum cysts based on both their pathogenesis and histologic 

qualities. They are not neoplasms and derive their mass from accumulation of 

intrafollicular fluids rather than cellular proliferation. With follicular cyst 

formation, hormonal dysfunction prior to ovulation results in expansion of the 

follicular antrum with serous fluid. In contrast, excessive hemorrhage from the 

vascular corpus luteum following ovulation may fill its center to create a corpus 

luteum cyst. Thus, follicular and corpus luteum cysts differ in their genesis, but 

symptoms and management are similar. 

 

■ Associated Factors 

Of potential factors, high-dose COCs suppress ovarian activity and protect 

against cyst development. However, in subsequent studies with low-dose pills, 

COCs provided only modest protective effects. By contrast, the incidence of 

follicular cysts is increased with many progestin-only contraceptives. Recall that 

continuous, low-dose progestins do not completely suppress ovarian function. As 

a result, dominant follicles may develop in response to gonadotropin secretion, 

yet the normal ovulatory process is frequently disrupted, and follicular cysts 

develop. Clinically, follicular cysts are found with greater frequency in those 

using the LNG-IUS and progestin-releasing implants. 

Both pre- and postmenopausal women treated with tamoxifen for breast 

cancer have an increased risk for benign ovarian cyst formation. Premenopausal 

women and women with greater BMI are disparately affected. Most are functional 

cysts that resolve with time whether tamoxifen treatment is continued or 

discontinued. If small simple cysts are found, sonographic surveillance is 

reasonable. If clinical signs of malignancy are present, then surgical exploration 

is indicated, and tamoxifen is discontinued. Of other SERMs, bazedoxifene, 

raloxifene, and ospemifene do not appear to increase ovarian cyst rates. 

Several epidemiologic studies have linked smoking with functional cyst 

development. Although the exact mechanism(s) is unknown, changes in 

gonadotropin secretion and ovarian function are suspected. 
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■ Diagnosis and Treatment 

Functional cysts are managed similarly to other cystic ovarian lesions. 

Consequently, sonography is initially performed. Typical follicular cysts are 

completely rounded anechoic lesions with thin, regular walls. Conversely, corpus 

luteum cysts are termed “great imitators” because of their varied sonographic 

characteristics. Imaging with transvaginal color Doppler typically displays a 

brightly colored ring because of their increased surrounding vascularity. This ring 

of fire is also common to ectopic pregnancies. 

If asymptomatic, women with findings of a functional ovarian cyst may be 

observed. Evidence does not support the use of COCs to hasten resolution. 

Surgical excision may be reasonable for large persistent cysts, usually those >10 

cm. Progressively enlarging cysts are typically removed. 

 

■ Theca Lutein Cysts 

These are an uncommon type of follicular cyst, characterized by luteinization and 

hypertrophy of their theca interna layer. Bilateral, multiple smooth-walled cysts 

form and range in size from 1 to 4 cm in diameter. Termed hyparreactio lutealis, 

this condition is thought to be prompted by elevated LH or β-hCG levels. 

Commonly associated conditions include gestational trophoblastic disease, 

multifetal gestation, placentomegaly, and ovarian hyperstimulation during 

assisted reproductive techniques. These cysts typically resolve spontaneously 

following removal of the stimulating hormone source. However, prior to this, 

these bulky ovaries are at risk for torsion. 

 

BENIGN NEOPLASTIC OVARIAN CYSTS 

These lesions, plus functional ovarian cysts, constitute most ovarian masses. 

Ovarian neoplasms can be distinguished histologically depending on their cell 

type of origin. These are grouped as epithelial tumors, germ cell tumors, sex cord-

stromal tumors, and others. Of benign ovarian neoplasms, serous and mucinous 

cystadenomas and mature cystic teratoma are the most common. 

 

■ Benign Serous and Mucinous Tumors 

These are members of the surface epithelial neoplasia group, and both are lined 

by cells similar to those lining the fallopian tube. Benign serous tumors are 

typically thin-walled, unilocular cysts filled with serous fluid. They are bilateral 

in up to 20 percent of cases. Benign mucinous tumors are typically thicker-walled, 

mucoid-containing tumors that may be small but can often attain large diameters. 

They may be uni- or multilocular. 

In categorizing tumors within the epithelial family, benign tumors are 

designated as adenomas, malignant tumors, as carcinomas, and those with 

exuberant cellular proliferation without invasive behavior as low malignant 

potential. The prefix cyst- describes predominantly cystic neoplasms with 
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intracystic growth. Thus, serous cystadenoma describes a benign, mainly cystic 

tumor of the ovarian epithelial tumor group. 

 

■ Ovarian Teratoma 

These belong to the germ cell family of ovarian neoplasms. Teratomas arise from 

a single germ cell, and therefore may contain any of the three germ layers—

ectoderm, mesoderm, or endoderm. These layers are typically disorganized. 

Teratomas are classified as: 

Immature teratoma — this neoplasm is malignant. Immature tissues from one, 

two, or all three germ cell layers are found and often coexist with mature 

elements. 

Mature teratoma — this benign tumor contains mature forms of the three germ 

cell layers: 

1. Mature cystic teratoma develops into a cyst, is common, and is also called 

benign cystic teratoma or dermoid cyst. 

2. Mature solid teratoma has elements formed into a solid mass. 

3. Fetiform teratoma or homunculus forms a doll-shape, as the germ cell layers 

display considerable normal spatial differentiation. 

Monodermal teratoma — this benign tumor is composed either solely or 

predominantly of only one highly specialized tissue type. Of the monodermal 

teratomas, those composed dominantly of thyroid tissue are termed struma ovarii. 

Of these teratoma types, mature cystic teratoma is by far the most common. 

These benign tumors comprise approximately 10 to 25 percent of all ovarian 

neoplasms and 60 percent of all benign ovarian neoplasms. These cystic tumors 

are typically slow growing, and most measure between 5 and 10 cm. They are 

bilateral in approximately 10 percent of cases. When sectioned, most cysts appear 

unilocular and typically contain one area of localized growth, which protrudes 

into the cystic cavity. Alternatively designated as Rokitansky protuberance, 

dermoid plug, dermoid process, dermoid mamilla, or embryonal rudiment, this 

protuberance can be absent or multiple. 

Microscopically, endodermal or mesodermal derivatives maybe found, but 

ectodermal elements usually predominate. The cyst is typically lined with 

keratinized squamous epithelium and contains abundant sebaceous and sweat 

glands. Hair and fatty secretions are often found within. At times, bone and teeth 

are also identified. The Rokitansky protuberance is usually the site where the 

most varied tissue types are found and is also a common location of malignant 

transformation. Malignant transformation develops in 0.06 to 2 percent of cases 

and typically in older women. Most malignant cases are squamous cell 

carcinoma. 

The diverse tissues found within teratomas do not arise by fertilization of an 

ovum by sperm. Instead, they are thought to develop from genetic material 

contained within a single oocyte by asexual parthenogenesis. As a result, almost 

all mature cystic teratomas have a 46.XX karyotype. 
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Mature cystic teratomas can often undergo torsion, but cyst rupture is rare. 

Presumably, their thick cyst wall resists rupture compared with other ovarian 

neoplasms. If cysts do spill, acute peritonitis is common. There are the benefits 

of intraoperative lavage to prevent peritonitis and adhesion formation. Chronic 

leakage of teratoma contents is rare but can lead to granulomatous peritonitis. 

Symptoms from these teratomas are similar to those of other ovarian cysts. 

However, ovarian teratomas can rarely cause immune-mediated encephalitis. 

Neurologic symptoms stem from antibodies to N-methyl-d-aspartate receptors 

(NMDARs), which have critical roles in synaptic transmission. The teratomas 

contain primitive neural tissue, which presumably provides the antigen that 

prompts NMDAR antibody formation. Teratoma resection is essential to 

resolution, which can often be dramatic. Resection maybe combined with 

immunotherapy. In one large series of 100 patients, 75 percent recovered, but 25 

percent died or survived with severe deficits. 

Sonography is the main imaging tool and mature cystic teratomas display 

several characteristic features. First, fat-fluid or hair-fluid levels are seen as a 

distinct linear demarcation where serous fluid interfaces with sebum, which is 

liquid at body temperature. When floating hair forms accentuated lines and dots 

that represent hair in longitudinal and transverse planes. The Rokitansky 

protuberance is a rounded mural nodule that measures 1 to 4 cm, is predominantly 

hyperechoic, and creates an acute angle with the cyst wall. Last, the “Tip of the 

iceberg” sign is created by amorphous echogenic interfaces of fat, hair, and 

tissues in the foreground that shadow and thus obscure structures behind it. 

Notably, these findings are not exclusive to mature cystic teratomas. 

For most women with mature cystic teratoma surgical excision provides a 

definitive diagnosis, affords relief of symptoms, and prevents torsion, rupture, 

and malignant degeneration. 

Laparoscopy is appropriate, and surgical route is selected as for other ovarian 

masses. To prevent granulomatous peritonitis, the cyst can be enucleated over 

laparotomy sponges or an endoscopic bag to capture cyst pill. Moreover, copious 

pelvic irrigation is a final surgical step. In the past, most recommended that the 

opposite ovary be explored because of the high frequency of bilateral lesions. 

However, given the accuracy of current sonographic imaging these procedures 

are no longer indicated with a normal-appearing contralateral ovary. 

Although most of these masses are surgically removed, a few studies have 

supported surveillance only for cysts measuring <6 cm in premenopausal women, 

especially those desiring future fertility. These studies document slow tumor 

growth that averages less than 2 mm/yr. If not removed, sonographic surveillance 

is recommended every 6 to 12 months initially. 

 

SOLID OVARIAN MASSES 

Completely solid ovarian masses typically are benign. That said, these masses are 

still removed because of the inability to exclude malignancy in these tumors. 
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Ovarian tumors that may present as a solid masses include: sex cord-stromal 

tumors, Krukenberg tumor, ovarian leiomyoma and leiomyosarcoma, carcinoid, 

primary lymphoma, and transition cell tumors, also called Brenner tumors. The 

most common of these are the fibroma and fibrothecoma, both typically benign 

sex cordstromal tumors. 

Solid adnexal masses may also represent nonneoplastic conditions. Ovarian 

remnant syndrome and ovarian retention syndrome stem from persistent 

functional ovarian tissue following surgery. These conditions most commonly 

cause pain. Rarely, congenital accessory ovaries may confuse sonographic 

findings. 

 

OVARIAN SEX CORD-STROMAL TUMORS 

Sex cord-stromal tumors (SCSTs) are a heterogeneous group of rare neoplasms 

that originate from the ovarian matrix. Cells within this matrix have the potential 

for hormone production, and nearly 90 percent of hormone-producing ovarian 

tumors are SCSTs. As a result, individuals with these tumors typically present 

with signs and symptoms of estrogen or androgen excess. 

Surgical resection is the primary treatment, and SCSTs are generally confined 

to one ovary at the time of diagnosis. Moreover, most have an indolent growth 

pattern and low malignant potential. For these reasons, few patients ever require 

platinum-based chemotherapy. Although recurrent disease often responds poorly 

to treatment, patients may live for many years because of characteristically slow 

tumor progression. 

The overall prognosis of ovarian SCSTs is excellent primarily due to early-

stage disease at diagnosis and curative surgery. The scarcity of these tumors, 

however, limits the understanding of their natural history, treatment, and 

prognosis. 

 

■ Epidemiology 

SCSTs account for 3 to 5 percent of ovarian malignancies. In contrast with 

epithelial ovarian cancers or malignant germ cell tumors, ovarian SCSTs typically 

affect women of all ages. This range contains a unique bimodal distribution that 

reflects inherent tumor heterogeneity. For example, juvenile granulosa cell 

tumors. Sertoli-Leydig cell tumors, and sclerosing stromal tumors are found 

predominantly in prepubertal girls and women within the first three decades of 

life. Adult granulosa cell tumors commonly develop in older women, at an 

average age in the mid-50s. 

There are no proven risk factors for SCSTs. However, in a hypothesis-

generating case-control study. Obesity as a hyperestrogenic state was 

independently associated, whereas parity, smoking, and oral contraceptive use 

were protective. 

The etiology of SCSTs is largely unknown. However, a single, recurrent 

FOXL2 gene mutation is present in virtually all adult-type granulosa cell tumors. 
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Thus, mutant FOXL2 appears to be a highly specific event in the pathogenesis of 

these rare tumors. The other major finding is that women with a germline 

DICER1 mutation are predisposed to developing SCSTs. Otherwise, there is no 

known inherited predisposition for the development of these tumors, and familial 

cases are rare. However, ovarian SCSTs do develop in association with several 

defined hereditary disorders at a frequency that exceeds mere chance. Associated 

disorders include Oillier disease, which is characterized by multiple benign but 

disfiguring cartilaginous neoplasms, and Peutz-Jeghers syndrome, characterized 

by intestinal hamartomatous polyps. 

 

■ Diagnosis  

Patient Findings 

Isosexual precocious puberty is the presenting sign in more than 80 percent of 

prepubertal girls ultimately diagnosed with an ovarian SCST. Adolescents often 

report secondary amenorrhea. As a result, these young individuals presenting 

with endocrinologic symptoms tend to be diagnosed at earlier stages. Abdominal 

pain and distention are other common complaints in this age group. 

In adult women, heavy, irregular bleeding and postmenopausal bleeding are 

the most frequent symptoms. In addition, mild hirsutism that rapidly progresses 

to frank virilization should prompt evaluation to exclude these tumors. The 

classic presentation is a postmenopausal woman with rapidly evolving stigmata 

of androgen excess and a complex adnexal mass. Abdominal pain or a mass 

palpable by the patient herself are other telling signs and symptoms. 

The size of SCSTs varies widely, but most women have a palpable abdominal 

or pelvic mass during examination regardless of their age. A fluid wave and other 

physical findings suggestive of advanced disease, however, are rare. 

 

Laboratory Testing 

Elevated circulating levels of testosterone or androstenedione or both are strongly 

suggestive of an ovarian SCST in a woman with signs and symptoms of 

virilization. Clinical hyperandrogenism is more likely to be idiopathic or related 

to polycystic ovarian syndrome, but serum testosterone levels > 150 g/dL or 

dehydroepiandrosterone sulfate (DHEAS) levels > 8000 g/L strongly suggest the 

possibility of an androgen-secreting tumor. In most instances, tumor marker 

studies are not obtained preoperatively, because the diagnosis of ovarian SCST is 

often not suspected. When the diagnosis is confirmed, the appropriate tumor 

markers may be drawn during or following surgery. 

 

Imaging 

The gross appearances of SCSTs range from large multicystic masses to small 

solid masses effectively precluding a specific radiologic diagnosis. Granulosa cell 

tumors often sonographically demonstrate semisolid features but are not reliably 

discernible from epithelial tumors. In addition, the endometrium may be 
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thickened from increased tumor estrogen production. Although CT or MR 

imaging has been used to clarify indeterminate sonograms, there is no definitive 

radiologic study to diagnose these tumors. 

 

Diagnostic Procedures 

Patients with an ovarian mass suspicious for malignancy based on clinical and 

sonographic findings require surgical resection for definitive tissue diagnosis, 

staging, and treatment. Sonographically or CT-guided percutaneous biopsy has 

no role. Moreover, diagnostic laparoscopy or laparotomy with visual assessment 

of the adnexal mass alone is inadequate. Thus, excision and pathologic evaluation 

are necessary. Following removal, ovarian SCSTs can usually be distinguished 

histologically from germ cell tumors, epithelial ovarian cancers, or other spindle-

cell neoplasms by immunostaining for inhibin. 

 

■ Role of the Generalist 

Preoperatively, patients with a potentially malignant ovarian SCST are ideally 

referred to a gynecologic oncologist for evaluation. Most ovarian SCSTs, 

however, are diagnosed by generalist gynecologists following resection of a 

seemingly benign but complex mass in a woman with a CA125 level that is 

typically normal, if known beforehand. The initial surgery is often performed in 

a community-based hospital and without adequate staging. In this setting, prior 

to referral, histologic results should be reviewed and confirmed by an experienced 

pathologist. Following referral to a gynecologic oncologist, surgical staging may 

be indicated. 

 

■ Pathology 

Classification 

Ovarian SCSTs arise from sex cord and mesenchymal cells of the embryonic 

gonad. Granulosa and Sertoli cells develop from the sex cords and thus from the 

coelomic epithelium. In contrast, theca cells, Leydig cells, and fibroblasts are 

derived from the mesenchyme. The primitive gonadal stroma possesses sexual 

bipotentiality. Therefore, developing tumors may be composed of a male-directed 

cell type (Sertoli or Leydig cell) or a female-directed cell type (granulosa or theca 

cell). Although distinct categories of SCSTs have been defined, mixed tumors are 

relatively common. For example, ovarian granulosa cell tumors may have 

admixed Sertoli components. Similarly, tumors that are predominantly Sertoli or 

Sertoli-Leydig cells may contain minor granulosa cell elements. These mixed 

tumors are believed to arise from a common lineage with variable differentiation 

and do not represent two concurrent separate entities. 

 

Histologic Grading 

Ovarian granulosa cell tumors are universally considered to have malignant 

potential, but most other SCST subtypes do not have definitive criteria for clearly 
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defining benign and malignant. Attempts to grade these tumors using nuclear 

characteristics or mitotic activity counts have produced inconsistent results. 

 

Patterns of Growth and Spread 

The natural history of SCSTs in general differs greatly from that of epithelial 

ovarian carcinomas. For example, most of these tumors have low malignant 

potential. They are typically unilateral and remain localized, retain hormone-

secreting functions, and infrequently relapse. Recurrences tend to be late and 

usually develop in the abdomen or pelvis. Bone metastases are rare. 

Fibromas-Fibrosarcomas. Fibromas are also relatively common, hormonally 

inactive SCST variants that usually occur in perimenopausal and menopausal 

women. These solid, generally benign ovarian neoplasms arise from the spindled 

stromal cells that form collagen. Most fibromas are found incidentally during 

pelvic or sonographic examination. They are round, oval, or lobulated solid 

tumors associated with free fluid or less commonly, with frank ascites and possess 

minimal to moderate vascularization. 

Perhaps 1 percent of women present with Meigs syndrome, which is a triad of 

pleural effusion, ascites, and a solid ovarian mass. Pleural effusions are usually 

right-sided, and these, as well as accompanying ascites, are typically transudative 

and resolve after tumor resection. Despite this association of ascites with benign 

fibromas, when ascites and a pelvic mass coexist, evaluation is based on an 

assumption of malignancy. 

The prognosis following excision of fibromas is that for any benign tumor. 

However, 10 percent will demonstrate increased cellularity and varying degrees 

of pleomorphism and mitotic activity that indicate a tumor better characterized as 

having low malignant potential. In 1 percent of cases, malignant transformation 

to fibrosarcoma is found. 

 

Hormonally active Tumors 

Granulosa Cell Tumors 

Adult Granulosa Cell Tumors. Seventy percent of ovarian SCSTs are granulosa 

cell tumors. These tumors are formed by cells believed to arise from those 

surrounding the germinal cells within ovarian follicles. There are two clinically 

and histologically distinct types: the adult form, which makes up 95 percent of 

cases, and the juvenile type, accounting for 5 percent. 

With adult granulosa cell tumor, most women are diagnosed after age 30, and 

the average age approximates 55 years. Heavy, irregular menstrual bleeding and 

postmenopausal bleeding are common and reflect prolonged exposure of the 

endometrium to estrogen. Related to this estrogen excess, coexisting pathology 

such as endometrial hyperplasia or adenocarcinoma has been found in 25 to 30 

percent of patients with adult granulosa cell tumor. Similarly, breast enlargement 

and tenderness are frequent associated complaints, and secondary amenorrhea has 

been reported. Alternatively, symptoms may stem from the mass of the ovary 
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rather than from hormones produced. An enlarging and potentially hemorrhagic 

tumor can cause abdominal pain and distention. Acute pelvic pain may suggest 

adnexal torsion, or tumor rupture with hemoperitoneum can mimic ectopic 

pregnancy. 

During surgery, if an adult granulosa cell tumor is confirmed, tumor markers 

may be requested. Of these, inhibin B seems to be more accurate than inhibin A 

frequently being elevated months before clinical detection of recurrence. The 

diagnostic value of these markers, however, is often hampered by their 

physiologically broad normal ranges. Estradiol also has limited use in 

surveillance. This is particularly true for the younger patient wishing to preserve 

fertility and having the contralateral ovary left in situ. 

Grossly, adult granulosa cell tumors are large and multicystic and often exceed 

10 to 15 cm in diameter. The surface is frequently edematous and unusually 

adhered to other pelvic organs. For this reason, more extensive dissection is 

typically required than for epithelial ovarian cancers or malignant germ cell 

tumors. During excision, inadvertent rupture and intraoperative bleeding from the 

tumor itself is also common. 

The interior of the tumor is highly variable. Solid components may 

predominate with large areas of hemorrhage and necrosis. Alternatively, it can be 

cystic, with numerous locules filled with serosanguinous or gelatinous fluid. 

Microscopic examination shows predominately granulosa cells with pale, 

grooved, ‘“coffee bean” nuclei. The characteristic microscopic feature is the Call-

Exner body-—a rosette arrangement of cells around an eosinophilic fluid space. 

Adult granulosa cell tumors are low-grade malignancies that typically 

demonstrate indolent growth. Ninety-five percent are unilateral, and 70 to 90 

percent are stage I at diagnosis. The 5-year survival for patients with stage I 

disease is 90 to 95 percent. However, 15 to 25 percent of stage I tumors will 

eventually relapse. The median time to recurrence is 5 to 6 years, but may be 

several decades. Advantageously, these indolent tumors usually progress slowly 

thereafter, and the median length of survival after relapse is another 6 years. 

Advanced tumor stage and residual disease are poor prognostic factors. Patients 

with stage II-IV tumors have a 5-year survival rate of 30 to 50 percent. Cellular 

atypia and mitotic count may help in determining the prognosis but are difficult 

to reproducibly quantify. 

 

Juvenile Granulosa Cell Tumors. These rare neoplasms develop primarily in 

children and young adults, and approximately 90 percent are diagnosed before 

puberty. The mean age at diagnosis is 13 years, but patient ages range from 

newborn to 67 years. Juvenile granulosa cell tumors are sometimes associated 

with Oillier disease or with Maffucci syndrome, which is characterized by 

endochondromas and hemangiomas. 

In affected females, estrogen, progesterone, and testosterone levels maybe 

elevated and lead to suppression of gonadotropins. As a result, menstrual 
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irregularities or amenorrhea are common. Prepubertal girls typically display 

isosexual precocious puberty, which is characterized by breast enlargement and 

development of pubic hair, vaginal secretions, and other secondary sexual 

characteristics. These tumors infrequently secrete androgens, but in such cases 

may induce virilization. Despite these endocrinologic signs, a delayed diagnosis 

of juvenile granulosa cell tumors in pre- and postpubertal girls is common and 

associated with a higher risk of peritoneal tumor spread. 

In addition to hormonal changes, individuals may display tumor effects. For 

example, older patients usually seek medical attention for abdominal pain or 

swelling. Preoperative rupture with resulting hemoperitoneum may create acute 

abdominal symptoms in 5 to 10 percent of cases. Ascites is present in 10 percent. 

Juvenile granulosa cell tumors are grossly similar to the adult-type tumor and 

display variable solid and cystic components. They can attain significant size and 

have an average diameter of approximately 12 cm. Microscopically, cytologic 

features that distinguish these tumors from the adult type are their rounded, 

hyperchromatic nuclei without “coffee-bean” grooves. Call-Exner bodies are 

rare, but often there is a theca cell component. 

Prognosis is excellent, and the 5-year survival rate is 95 percent. Similar to 

adult-type tumors, 95 percent of juvenile granulosa cell tumors are unilateral and 

stage I at diagnosis. However, the juvenile type is more aggressive in advanced 

stages, and the time to relapse and death is much shorter. Recurrences typically 

develop within 3 years and are highly lethal. Later recurrences are unusual. 

 

Thecomas.  

These are relatively common SCSTs and are rarely malignant. Thecomas are 

unique because they typically develop in postmenopausal women in their mid-

60s and develop infrequently before age 30. These solid tumors are among the 

most hormonally active of the SCSTs and usually produce excess estrogen. As a 

result, the primary signs and symptoms are abnormal vaginal bleeding or pelvic 

mass or both. Many women also present with concurrent endometrial hyperplasia 

or adenocarcinoma. These tumors are composed of lipid-laden stromal cells that 

are occasionally luteinized. Half of these luteinized thecomas are either 

hormonally inactive or androgenic with the potential for inducing 

masculinization. 

Thecomas are solid tumors whose cells resemble the theca cells that normally 

surround the ovarian follicles. Because of this texture, these tumors appear 

sonographically as solid adnexal masses and may mimic extrauterine 

leiomyomas. 

Bilateral ovarian involvement and extraovarian spread are rare. Fortunately, 

ovarian thecomas are clinically benign, and surgical resection is curative. 

 

Sertoli-Stromal Cell Tumors 



Ovarian Cysts  138 

Sertoli Cell Tumors. Ovarian Sertoli cell tumors are rare and account for less than 

5 percent of all SCSTs. The mean patient age at diagnosis is 30 years, but ages 

range from 2 to 76 years. One quarter of patients present with estrogenic or 

androgenic manifestations, but most tumors are clinically nonfunctional. 

Sertoli cell tumors are typically unilateral, solid, and yellow and measure 4 to 

12 cm in diameter. Derived from the cell type that gives rise to the seminiferous 

tubules, these tumor cells often organize into histologically characteristic tubules. 

Sertoli cell tumors, however, may also mimic many different tumors, and 

immunostaining in these cases is invaluable to confirm the diagnosis. 

More than 80 percent are stage I at diagnosis, and most are clinically benign. 

Moderate cytologic atypia, brisk mitotic activity, and tumor cell necrosis are 

indicators of greater malignant potential and are found in 10 percent of 

individuals with stage I disease and most of those with stage II-IV tumors. The 

risk of recurrence is higher when these features are identified. 

 

Sertoli-Leydig Cell Tumors. Sertoli-Leydig cell tumors comprise only 5 to 10 

percent of ovarian SCSTs. Their incidence mirrors that of Sertoli cell tumors, and 

the average age is 25 years. Although Sertoli-Leydig cell tumors have been 

identified in children and postmenopausal females, more than 90 percent develop 

during the reproductive years. 

These tumors frequently produce sex-steroid hormones, most commonly 

androgens. As a result, frank virilization develops in one third of affected women, 

and another 10 percent have clinical manifestations of androgen excess. 

Menstrual disorders are also common. Accordingly, Sertoli-Leydig cell tumors 

are suspected preoperatively in a patient with a unilaterally palpable adnexal mass 

and with androgenic manifestations. For these women, an elevated serum 

testosterone-to-androstenedione ratio further suggests the diagnosis. 

Although these hormonal effects frequently develop, one half of patients will 

have nonspecific abdominal mass symptoms as their only presenting complaint. 

Associated ascites is infrequent. Thyroid abnormalities also coexist with Sertoli-

Leydig cell tumors at a frequency that exceeds mere chance. 

These tumors tend to be large at the time of excision with an average diameter 

greater than 10 cm, but ranges from 1 to 50 cm have been reported. In most cases, 

Sertoli-Leydig cell tumors appear yellow and lobulated. Tumors can be solid, 

partially cystic, or completely cystic, and they may or may not have polypoid or 

vesicular structures in their interior. 

Microscopically, these morphologically diverse tumors contain cells resembling 

epithelial and stromal testicular cells in varying proportions. The five subtypes of 

differentiation (well, intermediate, poor, retiform, and heterologous) have 

considerable overlap. Well-differentiated tumors are all clinically benign. 

Overall, 15 to 20 percent of Sertoli-Leydig cell tumors are clinically 

malignant. Prognosis depends predominantly on the stage and degree of tumor 

differentiation in these malignant variants. The 5-year survival rate for patients 
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with stage I disease exceeds 90 percent. Malignant features were observed in 

approximately 10 percent of tumors with intermediate differentiation and in 60 

percent of poorly differentiated tumors. Retiform and heterologous elements are 

seen only in intermediate or poorly differentiated Sertoli-Leydig cell tumors and 

typically are associated with poorer prognosis. Overall, the 2 to 3 percent of 

patients with stage II-IV disease have a dismal prognosis. 

 

■ Treatment 

Surgery 

The mainstay of treatment for patients with an ovarian SCST is complete surgical 

resection. This group shows relative insensitivity to adjuvant chemotherapy or 

radiation. Thus, operative goals are to establish a definitive tissue diagnosis, 

determine the extent of disease, and also remove all grossly visible tumors in 

those infrequent patients with advanced-stage disease. Moreover, during 

preoperative planning, clinicians should consider the patient's age and desire for 

future fertility. Hysterectomy with BSO is performed for those who have 

completed childbearing, whereas fertility-sparing USO with preservation of the 

uterus and remaining ovary may be appropriate in the absence of obvious disease 

spread to these organs. Endometrial sampling is performed, especially if fertility-

sparing surgery is planned in women with granulosa cell tumors or thecomas. 

This is because many of these patients will have coexisting endometrial 

hyperplasia or adenocarcinoma that may affect the decision for hysterectomy. 

Minimally invasive laparoscopic surgery has a variety of relevant 

applications. For some, the diagnosis of SCST may not be discovered until the 

mass is laparoscopically removed and sent for frozen section analysis. 

Laparoscopic surgical staging can then proceed. When the diagnosis is not made 

until the final pathology report is confirmed postoperatively, laparoscopic staging 

may be proposed to determine whether metastatic disease is present. This can 

reduce the morbidity of a second operation. 

Surgical staging is essential to determine the extent of disease and the need 

for adjuvant therapy in most individuals with potentially malignant SCST 

subtypes. That said, only approximately 20 percent of cases have complete 

staging. More recent data suggest that, due to surface and hematogenous routes 

of spread, the standard ovarian cancer procedure can be modified. Pelvic 

washings, exploration of the abdomen, peritoneal biopsies, and partial 

omentectomy remain important. However, the utility of routine pelvic and 

paraaortic lymphadenectomy has been increasingly challenged. Additionally, 

performing a lymphadenectomy has not been shown to improve survival rates in 

those with SCSTs. 

Surgical removal of hormone-producing SCSTs results in an immediate drop 

in elevated preoperative sex-steroid hormone levels. Physical manifestations of 

these elevated levels, however, partially or completely resolve more gradually. 
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Surveillance 

In general, women with stage I ovarian SCSIs have an excellent prognosis 

following surgery alone and usually can be followed at regular intervals without 

the need for further treatment. Surveillance includes a general physical and pelvic 

examination, serum marker level testing, and imaging as clinically indicated. 

 

Chemotherapy 

The decision to administer postoperative therapy depends on various factors. 

Although typically treated solely with surgery, malignant stage I ovarian SCSIs 

may require adjuvant chemotherapy when large tumor size, high mitotic index, 

capsular excrescences, tumor rupture, incomplete staging, or equivocal pathology 

results are noted. Women with one or more of these suspicious features are 

thought to be at lusher risk of relapse and are considered for platinum-based 

chemotherapy. In addition, stage II-IV disease warrants postoperative treatment. 

In general, SCSTs display less sensitivity to chemotherapy than other ovarian 

malignancies, but most women at high risk for disease progression can be treated 

successfully with adjuvant platinum-based chemotherapy. 

The 5-day bleomycin, etoposide, and cisplatin (BEP) regimen is the most 

widely used first-line chemotherapy combination. For completely resected 

disease, three courses given every 3 weeks are sufficient. Four cycles are 

recommended for patients with incompletely resected tumor. In addition to BEP, 

taxanes have demonstrated activity against ovarian SCSTs, and combination 

paclitaxel and carboplatin chemotherapy shows promising results. To determine 

the most effective regimen, a prospective randomized study is currently 

underway, comparing paclitaxel and carboplatin to BEP in those with newly 

diagnosed ovarian SCSTs (GOG protocol #264). Unfortunately, the relative 

scarcity of women who haw ovarian SCST and receive chemotherapy limits the 

ability to conduct large randomized studies. 

 

Radiation 

Postoperative radiation therapy currently has a limited role in the management of 

ovarian SCSTs. There is some evidence indicating a prolonged survival in at least 

some women with newly diagnosed disease who received whole-abdominal 

radiotherapy. However, chemotherapy is usually the primary postoperative 

treatment because it is generally better tolerated, more widely accessible, and 

easier to administer. Radiation is best reserved for palliation of local symptoms. 

 

Relapse 

The management of recurrent ovarian SCST depends on the clinical 

circumstances. Secondary surgical debulking is strongly considered due to the 

indolent growth pattern, the typically long disease-free interval after initial 

treatment, and the inherent insensitivity to chemotherapy. Platinum-based 

combination chemotherapy is the primary treatment chosen for recurrent disease 
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with or without surgical debulking. Of regimens, BEP is most frequently 

administered because it has the highest known response rate. Paclitaxel is another 

promising agent that was evaluated as a single agent in a phase II Gynecologic 

Oncology Group trial (GOG protocol #187). 

There is no standard treatment for women who have progressive disease 

despite aggressive surgery and platinum-based chemotherapy. Bevacizumab 

(Avastin) demonstrated a 17-percent response rate in a Phase II trial (GOG 

protocol #251). Vincristine, actinomycin D, and cyclophosphamide (VAC) 

regimen has limited activity. Hormonal therapy is minimally toxic, but the 

clinical experience with this approach is extremely limited. Medroxyprogesterone 

acetate and the gonadotropin-releasing hormone (GnRH) agonist leuprolide 

acetate (Lupron) have each demonstrated activity in halting the growth of 

recurrent ovarian SCSTs. GnRH antagonists, however, may not be as effective. 

In addition to traditional drugs, discovery of the FOXL2 mutation occurring 

exclusively in all adult granulosa cell tumors may lead to the development of 

targeted therapies for women with advanced or recurrent disease. Currently, 

FOXL2 as a transcription factor does not represent a pharmacologic target. 

Further insights into its function and downstream effects may identify molecular 

alterations in these tumors that can be targeted. 

In general, ovarian SCSTs portend a much better prognosis than epithelial 

ovarian carcinomas chiefly because most women with SCSTs are diagnosed with 

stage I disease. Stage II-IV tumors are rare, but women with these cancers have a 

poor prognosis similar to their counterparts with epithelial disease. Unfortunately, 

improvements in survival rates have not been observed in ovarian SCSTs during 

the past few decades. 

Of the clinical factors affecting prognosis, surgical stage and residual disease 

are the most important. In addition, age younger than 50 years was also an 

independent predictor of an improved survival rate. 

 

■ Management During Pregnancy 

Ovarian SCSTs are rarely detected during pregnancy. Granulosa cell tumors are 

most common, but only 10 percent are diagnosed during pregnancy. One third of 

pregnant women with SCSTs are incidentally diagnosed at cesarean delivery, one 

third has abdominal pain or swelling, and the remainder may present with 

hemoperitoneum, virilization, or vaginal bleeding. Surgical management should 

be the same as for the nonpregnant woman. For most, conservative management 

with USO and staging is the primary procedure, but hysterectomy and BSO may 

be indicated in selected circumstances. Postoperative chemotherapy is typically 

withheld until after delivery because SCSTs have an indolent growth pattern. 

 

PARAOVARIAN MASSES 

Most paratubal paraovarian cysts are not neoplastic and are either distended 

remnants of the paramesonephric duct or mesothelial inclusion cysts. One 



Ovarian Cysts  142 

autopsy series cited a rate of approximately 5 percent of adnexal cysts. The most 

common paramesonephric cyst is the hydatid of Morgagni, which is pedunculated 

and typically dangles from one of the fimbria. Neoplastic paraovarian cysts are 

rare and histologically resemble tumors of ovarian origin. They are usually 

cystadenomas or cystadenofibromas and rarely malignant. 

These cysts are most commonly identified in asymptomatic women at the time 

of surgery or sonography for other gynecologic problems. If symptoms develop, 

they mimic those of ovarian cysts. They are infrequently associated with 

complications such as hemorrhage, rupture, or torsion. 

Transvaginal sonography is often used as a primary evaluation tool for 

symptomatic women, and most of these cysts haw thin, smooth walls and an 

echoic centers. However, sonography and MR imaging have limitations in 

differentiating between paraovarian and ovarian pathology. Thus, many women 

are managed as if diagnosed with a comparable ovarian cyst. When surgically 

managed, cystectomy or less frequently drainage and fulguration of the cyst wall 

are performed. When small and noted as an incidental intraoperative finding, 

these are generally excised, although this is not an evidence-based practice. 

Of solid paraovarian tumors, leiomyomas are the most common and have 

pathophysiology identical to those within myometrium. Infrequently, congenital 

anomalies such as an accessory or supernumerary ovary, rudimentary uterine 

horn, or pelvic kidney may present as a pelvic mass with or without symptoms. 

One rare solid paraovarian tumor arises as a remnant of the wolfian duct and has 

been termed the female adnexal tumor of probable wolfian origin. Wolfian duct 

remnants are such that this rare tumor develops within the broad ligament or along 

the mesosalpinx. Other rare paraovarian solid tumors include sarcomas, 

lymphoma, adenocarcinoma, pheochromocytoma, and choriocarcinoma. 

Most paraovarian solid tumors are asymptomatic and identified on routine 

pelvic examination. Occasionally, there is unilateral pelvic and abdominal pain. 

Sonography and MR imaging are used to visualize these masses, although 

accurate differentiation between benign and malignant lesions is typically not 

possible. Thus, most solid masses are surgically removed. 

 

FALLOPIAN TUBE PATHOLOGY 

■ Hydrosalpinx 

Fallopian tube neoplasms are rare, and most fallopian tube masses involve ectopic 

pregnancy or the sequelae of PID. Of these, hydrosalpinx is a chronic cystic 

swelling of the fallopian tube that forms following distal tubal obstruction. 

Causes include PID and endometriosis and rarely fallopian tube cancer. Grossly, 

the fine fimbria and tubal ostia are obliterated and replaced by a smooth, clubbed 

end. The ballooned, thin walls of the elongated tube are translucent, and the tube 

is typically distended with a clear serous fluid. The ipsilateral ovary may be 

adhered to the hydrosalpinx. 
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Hydrosalpinx may be found in asymptomatic women during pelvic 

examination or sonography done for other indications. Some women note 

infertility or chronic pelvic pain. The differential diagnosis mimics that for other 

cystic pelvic lesions. In general, no laboratory test is helpful, and serum CA125 

level testing for presumed ovarian malignancy is typically negative. 

Sonographic interrogation shows a thin-walled, hypoechoic cystic fusiform 

structure with incomplete septa. In some, multiple hyperechoic mural nodules 

measuring 2 to 3 mm arch around the inner circumference of the tube to create 

the beads on a string sign. These nodules represent fibrotic endosalpingeal folds. 

Management varies depending on the conviction of diagnosis. desire for future 

fertility, and associated symptoms. In asymptomatic women who have completed 

childbearing, and in whom the sonographic evidence supports the diagnosis of 

hydrosalpinx, expectant management is typical. In those with pelvic pain or 

infertility, or in whom the diagnosis is uncertain, diagnostic laparoscopy is often 

chosen. 

For women not wishing to preserve fertility, laparoscopic treatment may 

include lysis of adhesions and salpingectomy. Conversely, in women who desire 

fertility, surgical intervention depends on the degree of tubal damage. As the 

degree of tubal distortion increases, fertility rates decrease. In women with mild 

tubal disease, laparoscopic neosalpingostomy has resulted in 80-percent 

pregnancy rates and is a reasonable approach. In those with severe tubal disease, 

IVF may offer a greater chance at conception. 

Of note, women with a hydrosalpinx who undergo IVF have approximately 

half the pregnancy rate of other women. The explanation is unclear, and theories 

include toxic hydrosalpinx fluid, lowered growth factor concentrations, and 

mechanical flushing of embryos by excess fluid. If hydrosalpinges are resected 

prior to IVF, subsequent rates of pregnancy, implantation, and live births are 

improved. Thus, it is recommended such surgery prior to IVF. Some evidence 

shows that Essure inserts may sufficiently occlude the tube for this purpose. 

 

■ Benign Neoplasms of Fallopian Tube 

These are rare in the fallopian tube. The most common benign tumor is 

mesothelioma, which is found in less than 1 percent of hysterectomy specimens. 

Previously termed adenomatoid tumors, these 1- to 2-cm, well-circumscribed 

solid nodules arise in the tubal wall. Tubal leiomyomas are uncommon and derive 

from the smooth muscle of the tubal muscularis, from the broad ligament, or from 

vessels in either location. 

Microscopically, the epithelium of the fallopian tube contains an intermixing 

of both ciliated and secretory cells. The secretory cell population increases with 

age, and cellular outgrowths can be seen histologically that contain only secretory 

cells.  
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Ovarian Cancer 

Ovarian cancer accounts for more deaths than all other gynecologic malignancies 

combined. Worldwide each year, more than 225,000 women are diagnosed, and 

140,000 women die from this disease. Of these, epithelial ovarian carcinomas 

make up 90 to 95 percent of all cases, including the more indolent low malignant-

potential (borderline) tumors. The remainder includes germ cell and sex cord-

stromal tumors. 

Approximately one quarter of patients will have stage 1 disease and an 

excellent long-term survival rate. However, there are no effective screening tests 

for ovarian cancer and few notable early symptoms. As a result, two thirds of 

patients have advanced disease when they are diagnosed. Aggressive debulking 

surgery, followed by platinum-based chemotherapy, usually results in clinical 

remission. However, up to 80 percent of these women will develop a relapse that 

eventually leads to disease progression and death. 

 

EPIDEMIOLOGY AND RISK FACTORS 

One in 78 women (1.3 percent) will develop ovarian cancer during her lifetime. 

Because the incidence has slowly declined since the early 1990s, ovarian cancer 

is now the ninth leading cause of cancer in women. In 2015, 21,290 new cases 

and 14,180 deaths are expected, and ovarian cancer remains the fifth leading 

cause of cancer-related death. Overall, the average age at diagnosis is in the early 

60s. 

Numerous reproductive, environmental, and genetic risk factors have been 

associated with ovarian cancer. The most important is a family history of breast 

or ovarian cancer, and approximately 10 percent of patients have an inherited 

genetic predisposition. For the other 90 percent with no identifiable genetic link 

for their ovarian cancer, most risks are related to a pattern of uninterrupted 

ovulatory cycles during the reproductive years. Repeated stimulation of the 

ovarian surface epithelium is hypothesized to lead to malignant transformation. 

Nulliparity is associated with long periods of repetitive ovulation, and patients 

without children have double the risk of developing ovarian cancer. Among 

nulliparous women, those with a history of infertility have an even higher risk. 

Although the reasons are unclear, it is more likely to be an inherent ovarian 

predisposition rather than an iatrogenic effect of ovulation-inducing drugs. For 

example, women treated for infertility who successfully achieve a live birth do 

not have an increased risk of ovarian cancer. In general, risks decrease with each 

live birth, eventually plateauing in women delivering five times. One theory 

suggests that pregnancy may induce premalignant ovarian cell shedding. 

Early menarche and late menopause are also associated risks. In contrast, 

breastfeeding has a protective effect, perhaps by prolonging amenorrhea. 

Presumably by also preventing ovulation, long-term combination oral 

contraceptive use reduces the risk of ovarian cancer by 50 percent. The duration 
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of protection lasts up to 25 years after the last use. In contrast, hormone 

replacement therapy after menopause has an elevated associated risk. 

Tubal ligation and hysterectomy are each associated with a substantial 

reduction in risk. Theoretically, any gynecologic procedure that precludes 

irritants from reaching the ovaries via ascension from the lower genital tract might 

plausibly exert a similar protective effect. In turn, women who regularly use 

perineal talc may possibly have an elevated risk. 

Age is another risk, and the overall incidence of ovarian cancer rises with age 

up to the mid-70s and then declines slightly among women beyond 80 years. In 

general, aging allows an extended period to accumulate random genetic 

alterations within the ovarian surface epithelium. 

Women residing in North America, Northern Europe, or any industrialized 

Western country have a higher ovarian cancer risk. Globally, the incidence varies 

greatly, but developing countries and Japan have the lowest rates. Regional 

dietary habits may be partly responsible. For example, consumption of foods low 

in fat but high in fiber, carotene, and vitamins appears protective. 

A family history of ovarian cancer in a first-degree relative, that is, a mother, 

daughter, or sister, triples a woman's lifetime risk. The risks further escalate with 

two or more afflicted first-degree relatives, or with other individuals with 

premenopausal breast cancer. If a family history is mainly composed of colon 

cancer, clinicians may consider Lynch syndrome, also known as hereditary 

nonpolyposis colorectal cancer (HNPCC). Patients with this syndrome have a 

high lifetime risk of colon cancer (85 percent) and ovarian cancer (10 to 12 

percent). But the predominant gynecologic malignancy in cases of HNPCC is 

endometrial cancer (40 to 60 percent lifetime risk). 

 

■ Hereditary Breast and Ovarian Cancer 

Genetic Screening 

More than 90 percent of inherited ovarian cancers result from germline mutations 

in the BRCA1 or BRCA2 genes. Thus, any patient with a personal history of 

epithelial ovarian cancer or breast cancer in certain circumstances, or from a 

family with a known deleterious mutation, should undergo testing. 

Typically, a patient is referred to a certified genetic counselor, and a 

comprehensive pedigree is constructed first. Then, risk assessment is performed 

using one of several validated population models. These include the BRCAPRO 

and TyrerCuzick programs. These models and their associated software allow 

quantification of an individual's risk for carrying a germline deleterious mutation 

of the BRCA1 and BRCA2 genes. However, assessment of family history, even 

by a validated model, cannot effectively target testing to a high-risk ovarian 

cancer patient population, which strongly supports the recommendation to offer 

BRCA1/BRCA2 genetic testing to all patients with high-grade serous ovarian 

cancer regardless of family history. 
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BRCA1 and BRCA2 Genes 

These are two tumor-suppressor genes, whose protein products are BRCA1 and 

BRCA2. These two proteins interact with 

recombination/DNA repair proteins to preserve intact chromosomal structure. 

Mutations of BRCA1 and BRCA2 genes lead to BRCA1 and BRCA2 protein 

dysfunction, which results in genetic instability and subjects cells to a higher risk 

of malignant transformation. 

The BRCA1 gene is located on chromosome 17q21. Patients with a proven 

mutation have a dramatically elevated risk of developing ovarian cancer (39 to 

46 percent). BRCA2 is located on chromosome 13q 12 and in general is less likely 

to lead to ovarian cancer (12 to 20 percent). The estimated lifetime risk of breast 

cancer with a BRCA1 or BRCA2 mutation is 65 to 74 percent. Both genes are 

inherited in an autosomal dominant fashion, but with variable penetrance. In 

essence, a carrier has a 50:50 chance of passing the gene to a son or daughter, but 

it is uncertain whether an individual with the gene mutation will actually develop 

breast or ovarian cancer. As a result, manifestations of BRCA1 or BRCA2 

mutations can appear to skip generations. 

 

Genetic Testing 

Ideally, genetic testing identifies women with deleterious BRCA1 and BRCA2 

mutations, leads to intervention with prophylactic surgery, and thereby prevents 

ovarian cancer. Three distinct results are possible with this testing. A “positive” 

test suggests the presence of a deleterious mutation. The most common are the 

three “Jewish founder” mutations: 185delAG or 5382insC in BRCA1 and 

6174delT in BRCA2. Each of these “frameshift” mutations significantly alters 

the downstream amino acid sequence, resulting in alteration of the BRCA1 or 

BRCA2 tumor suppressor protein. As suggested, these three specific mutations 

are thought to have originated from within the Ashkenazi population thousands 

of years ago. Although Jewish founder mutations are most common, any 

frameshift mutation within the BRCA genes may result in a deleterious 

predisposition to developing breast and ovarian cancer. 

Second, “variants of uncertain clinical significance” may actually be 

pathogenic (true mutations) or just polymorphisms (normal variants found in at 

least 1 percent of alleles in the general population). These unclassified variants 

are common, representing approximately one third of BRCA1 test results and half 

of those for BRCA2. Most are missense mutations, which result in a single amino 

acid change in the protein, without a frameshift. Given the prognostic uncertainty 

and high rate of reclassification, individualized counseling and directing efforts 

toward surveillance, chemoprevention, or salpingectomy are recommended. 

The third potential and most reassuring genetic test result is “negative.” 

However, due to the large size of the BRCA1 and BRCA2 genes, the false-

negative rate is 5 to 10 percent. To capture additional, otherwise undetected 
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mutations, reflex testing of large genomic rearrangements is available for high-

risk patients. 

 

PREVENTION 

■ Ovarian Cancer Screening 

In addition to genetic testing, other screening strategies for ovarian cancer have 

been evaluated. However, despite enormous effort, there is no proof that routine 

screening with serum markers, sonography, or pelvic examinations decreases 

mortality rates. Hundreds of possible markers have been identified, yet no test 

currently available approaches sufficient levels of accuracy. 

 

High-risk Women 

For the most part, screening strategies are directed at BRCA1 or BRCA2 carriers, 

in addition to women with a strong family history of breast and ovarian cancer. 

Most commonly, cancer antigen 125 (CA125) level measurements and/or 

transvaginal sonography have been tested, albeit with marginal success. Thus, in 

BRCA1 or BRCA2 mutation carriers who do not wish to undergo prophylactic 

surgery, a screening strategy that combines thorough pelvic examination, 

transvaginal sonographic evaluation, and CA125 blood testing may be offered. 

CA125 is a glycoprotein that is not produced by normal ovarian epithelium 

but that may be produced by both benign and malignant ovarian tumors. CA125 

is synthesized within affected ovarian epithelial cells and often secreted into 

cysts. In benign tumors, excess antigen is released into and may accumulate 

within cyst fluid. Hypothetically, abnormal tissue architecture associated with 

malignant tumors allows antigen release into the vascular circulation. 

Alone, CA125 is not a useful marker for detecting ovarian cancer. However, 

a more sensitive risk of Ovarian Cancer Algorithm (ROCA) has been developed 

and is based on the slope of serial CA125 measurements drawn at regular 

intervals. If a ROCA score exceeds a 1-percent risk of having ovarian cancer, 

patients then undergo transvaginal sonography to determine whether additional 

intervention is warranted. This strategy is currently being studied in a prospective, 

international trial of 2605 high-risk women who initially chose to undergo either 

risk-reducing salpingo-oophorectomy or screening alone. 

 

General Population 

Because no sufficiently accurate early detection tests are currently available, 

routine screening for women at average risk is not recommended. Of those with 

an abnormal screen, approximately 1 percent had invasive ovarian cancer, 

demonstrating a relatively low predictive value of tests. 

The ROCA-directed approach demonstrated a 35-percent positive-predictive 

value, more than 10 times higher than annual sonography (3 percent). Despite 

most major professional and government groups recommending against it, 
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approximately a third of physicians continue to order CA125 or sonography to 

screen for ovarian cancer. 

 

New Biomarkers and Proteomics  

To identify a more accurate screening test for early ovarian cancer detection, 

various potential biomarkers have been described. Dozens have been evaluated 

alone and in combination with CA125. 

One example suggested that proteomics may help detect early-stage ovarian 

cancer. By profiling the patterns of thousands of proteins with a high degree of 

sensitivity and specificity, it was hoped that an accurate test, such as OvaCheck, 

would reliably distinguish those with early ovarian cancer from unaffected 

women. 

Another entry, the OvaSure blood test, has also generated enthusiasm. Based 

on the simultaneous evaluation of six analytes (leptin, osteopontin, insulin-like 

growth factor-II, macrophage inhibitory factor, and CA125), it was reported to 

yield high sensitivity and specificity for ovarian cancer. 

Unfortunately, neither proteomics nor any other screening strategy is currently 

near implementation into routine clinical practice. 

 

Physical Examination 

In general, pelvic examination only occasionally detects ovarian cancer, generally 

when the disease is already in advanced stages. In asymptomatic women, there is 

no evidence that it lowers mortality or morbidity rates as a screening test. As a 

result, bimanual examination was not even included as a screening modality. 

 

Chemoprevention 

Oral contraceptive use is associated with a 50-percent decreased risk of 

developing ovarian cancer. However, there is a short-term increased risk of 

developing breast cancer and cervical cancer that should be considered when 

counseling patients. 

 

Prophylactic Surgery 

The only proven way to directly prevent ovarian cancer is surgical removal. In 

BRCA1 or BRCA2 carriers, prophylactic bilateral salpingo-oophorectomy (BSO) 

may be performed either upon completion of childbearing or by age 40 years. In 

these patients, the procedure is approximately 90-percent effective in preventing 

epithelial ovarian cancer. Prophylactic BSO reduces the risk of developing breast 

cancer by 50 percent. Predictably, the protective effect is strongest among 

premenopausal women. In women with HNPCC, the ovarian cancer risk 

reduction approaches 100 percent. Yet, significant adverse consequences 

accompany premature menopause. Moreover, recent studies suggest that a 

substantial proportion of “ovarian cancers” in high-risk women actually arise 

from precursor lesions located in the distal fallopian tube. Thus, prophylactic 
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salpingectomy followed later by postmenopausal oophorectomy may be a safe 

alternative. Surgical excision ideally removes the entire tube from fimbria to 

uterotubal junction, but the interstitial portion within the myometrium remains. 

The term prophylactic implies that the tubes and ovaries are normal at the time 

of removal. However, approximately 4 to 5 percent of BRCA mutation carriers 

undergoing prophylactic BSO will have an otherwise undetected, often 

microscopic, cancer at the time of surgery. In fact, the distal fallopian tube seems 

to be the dominant site of origin for occult malignancies detected during risk-

reducing surgery. To account for this possibility, cytologic washings, peritoneal 

biopsies, and an omental sample may be routinely collected during surgery. When 

submitting the final surgical specimen, the pathology requisition should clearly 

state that the BSO was performed for a prophylactic indication. In these cases, 

the ovaries and tubes, especially the fimbria, undergo more intensive scrutiny and 

are serially microsectioned to identify occult disease. Using a rigorous operative 

and pathologic protocol such as this can significantly increase the detection rate 

of occult tubal or ovarian malignancy in BRCA mutation carriers. Typically, the 

excision, washings, and biopsies can all be completed by laparoscopic surgery. 

Prophylactic BSO in young women will induce premature menopause and its 

associated effects of vasomotor and urogenital symptoms, decline in sexual 

interest, and osteoporosis. Estrogen replacement therapy is commonly used to 

alleviate these symptoms but may be less effective than is often assumed. Overall, 

mainly due to the favorable impact in reducing cancer worries, prophylactic BSO 

does not adversely affect quality of life. 

In women with the HNPCC syndrome, hysterectomy is mandatory when 

performing prophylactic BSO because of coexisting endometrial cancer risks. In 

BRCA mutation carriers, it should not be recommended routinely. Few reports 

have suggested a meaningful association between BRCA mutations and an 

increased risk of endometrial cancer. Mainly, these develop in patients taking 

tamoxifen for breast cancer treatment or breast cancer chemoprevention. 

In low risk patients who are not BRCA carriers, risk-reducing salpingectomy 

is now also considered in those undergoing hysterectomy or permanent 

sterilization, in hopes of preventing pelvic serous cancers. Pathologic specimen 

processing in low risk women includes representative sections of the tube, any 

suspicious lesions, and entire sectioning of the fimbriae. Neither organization 

specifies pelvic washing collection in this low risk population. 

 

LOW-MALIGNANT-POTENTIAL TUMORS 

■ Pathology 

Ten to 15 percent of epithelial ovarian cancers have histologic and biologic 

features that are intermediate between clearly benign cysts and frankly invasive 

carcinomas. In general, these low malignant-potential (LMP) tumors, also termed 

borderline tumors, are associated with risk factors that are similar to those for 

epithelial ovarian cancer. Typically, they are not considered part of any of the 
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hereditary breast-ovarian cancer syndromes. Although LMP tumors may develop 

at any age, on average, patients are in their mid-40s, which is 15 years younger 

than women with invasive ovarian carcinoma. For various reasons, their 

diagnosis and optimal management are frequently problematic. 

Histologically, LMP tumors are distinguished from benign cysts by having at 

least two of the following features: nuclear atypia, epithelial stratification, 

microscopic papillary projections, cellular pleomorphism, or mitotic activity. 

Unlike invasive carcinomas, LMP tumors lack stromal invasion. However, up to 

10 percent of LMP tumors will exhibit areas of microinvasion, defined as foci 

measuring < 3 mm in diameter and forming < 5 percent of the tumor. Due to the 

subtle nature of many of these findings, it is challenging to diagnose an LMP 

tumor with certainty based on frozen section specimen analysis. 

 

■ Clinical Features 

Ovarian LMP tumors present similar to other adnexal masses. Patients may have 

pelvic pain, distention, or increasing abdominal girth. Alternatively, an 

asymptomatic mass may be palpated during routine pelvic examination. These 

tumors are occasionally detected as an incidental finding during routine obstetric 

sonographic examination or at the time of cesarean delivery. 

As with other ovarian tumors, size varies widely. Preoperatively, there is no 

pathognomonic sonographic appearance, and serum CA125 levels are 

nonspecific. Depending on the clinical setting, computed tomography (CT) 

scanning may be indicated to exclude ascites or omental caking, which would 

suggest a more typical ovarian cancer. Regardless, any woman with a suspicious 

adnexal mass should have it removed. 

 

■ Treatment 

Surgery is the cornerstone management for LMP tumors. The operative plan will 

vary, depending on circumstances, and patients are carefully counseled 

beforehand. All women should be prepared for complete ovarian cancer surgical 

staging or debulking, if necessary. In many cases, a laparoscopic approach is 

appropriate. If laparotomy is planned, then a vertical incision is selected to allow 

access to the upper abdomen and paraaortic nodes, if needed, for cancer staging. 

During surgery, peritoneal washings are immediately collected upon entrance 

into the abdomen, followed by exploration. The ovarian mass is removed intact 

and submitted for pathologic consultation and frozen section evaluation. 

However, it is almost impossible to know with certainty whether a patient has a 

benign adnexal mass, LMP tumor, or invasive ovarian cancer until final histologic 

slides have been reviewed. Accordingly, in those with LMP diagnosed 

intraoperatively, premenopausal women who have not completed childbearing 

may undergo fertility-sparing surgery with preservation of the uterus and 

contralateral ovary. This is a reasonable approach even if the final diagnosis 
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shows invasive stage I cancer. Alternatively, postmenopausal women should 

undergo hysterectomy with BSO. 

Limited staging biopsies of the peritoneum and omentum are considered, 

although they rarely contain microscopic foci of metastatic LMP unless the 

tissues appear abnormal. Additionally, the appendix is also examined and 

potentially removed, especially if the tumor has mucinous histology. In the 

absence of enlarged nodes or a frozen section suggestive of frankly invasive 

disease, routine pelvic and paraaortic lymph node dissection may not be 

necessary. 

LMP tumors are staged with the same FIGO criteria used for invasive ovarian 

cancer. For the most part, surgical staging has limited value in altering the 

prognosis of those with LMP tumors unless invasive cancer is ultimately 

diagnosed. Although 97 percent of gynecologic oncologists advocate 

comprehensive surgical staging of LMP tumors, in current practice it is 

performed in only 12 percent of patients. This disparity stems from the fact that 

often the diagnosis is not suspected intraoperatively, no frozen section is 

requested or it is inaccurate, and a clinician is alerted only when the final 

pathology report has been completed. In this circumstance, consultation with a 

gynecologic oncologist is recommended, but comprehensive surgical restaging is 

not necessarily required if the tumor appears confined to a single ovary. However, 

if a cystectomy has been performed, the risk of residual disease should prompt a 

discussion regarding removal of the entire adnexa with washings and limited 

staging. 

For patients with stage II-IV disease, usually demonstrated by noninvasive 

implants or nodal metastases, the utility of adjuvant chemotherapy is speculative. 

The most worrisome finding is invasive peritoneal implants. In general, these 

patients are treated like those with typical epithelial ovarian carcinoma, including 

debulking and postoperative chemotherapy. 

 

■ Prognosis 

The prognosis is excellent for patients with ovarian LMP tumors. Five-year 

survival rates range from 96 to 99 percent for stages I-III, whereas it reaches 77 

percent for stage IV disease. Overall, more than 80 percent have stage I disease, 

and if treated by hysterectomy and BSO, stage I tumors rarely, if ever, recur. In 

fact, such women have an overall survival similar to the general population. 

Fertility-sparing surgery is associated with up to a 15-percent risk of relapse, 

usually in the contralateral ovary, but remains highly curable by reoperation and 

resection. 

Approximately 15 percent of LMP tumors have stage II and III disease, almost 

invariably of serous histology. Stage IV ovarian LMP tumors account for fewer 

than 5 percent of diagnoses and have the worst prognosis. For these advanced-

stage tumors, the most reliable prognostic indicators are the presence of invasive 

peritoneal implants or residual disease after surgery. 
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Due to the indolent nature of these tumors, symptomatic recurrence often takes 

place years or even decades after diagnosis. Approximately 70 percent of relapses 

have only LMP histology. Malignant transformation into an invasive ovarian 

cancer develops in the other 30 percent. Most of these are low-grade carcinomas, 

but approximately one third will have high-grade features, which adversely 

affects prognosis. As in primary ovarian LMP tumors, complete surgical excision 

is the most effective therapy for recurrent disease. Chemotherapy is reserved for 

patients with invasive features, but low-grade tumors tend to be particularly 

resistant to standard agents, such as carboplatin and paclitaxel. Typically, 

multiple different regimens are used, including hormonal therapy. 

 

EPIIHEUAL OVARIAN CANCER 

■ Pathogenesis 

There are at least three distinct tumorigenic pathways to account for the 

heterogeneity of epithelial ovarian cancer. First, relatively few cases seem to arise 

from an accumulation of genetic alterations that leads to malignant 

transformation of benign cysts to LMP tumors and ultimate progression to 

invasive ovarian carcinoma. Typically, these invasive tumors are low-grade and 

clinically indolent, and K-ras oncogenic mutations occur early. The ras family of 

oncogenes includes K-ras; H-ras, and N-ras. Their protein products participate in 

cell cycle regulation and cell proliferation control. As such, ras mutations are 

implicated in carcinogenesis by their inhibition of cellular apoptosis and 

promotion of cellular proliferation. 

Second, at least 10 percent of epithelial ovarian carcinomas, invariably high-

grade serous tumors, result from an inherited predisposition. Women born with a 

BRCA gene mutation require only one “hit” to the other normal copy (allele) to 

“knock out” the BRCA tumor-suppressor gene product. As a result, BRCA-

related cancers develop approximately 15 years before sporadic cases. Current 

data suggests that serous tubal intraepithelial carcinoma (STIC) is a precursor 

condition for a significant percentage of serous carcinomas, which were formerly 

thought to arise spontaneously on the ovarian or peritoneal surface. Thereafter, 

BRCA-related serous cancers appear to have a unique molecular pathogenesis, 

requiring p53 inactivation to progress. p53 is a tumor suppressor gene. Its protein 

product prohibits cells from entering subsequent stages of cell division and 

thereby halts uncontrolled tumor cell replication. Mutations in p53 are linked with 

various cancers. In feet, loss of BRCA and p53 protein function has been detected 

prior to invasion, further supporting its importance as an early triggering event. 

Third, most carcinomas appear to originate de novo from ovarian surface 

epithelial cells that are sequestered in cortical inclusion cysts (CICs) within the 

ovarian stroma. Numerous inciting events and subsequent pathways have been 

proposed. For example, cyclic repair of the ovarian surface during long periods 

of repetitive ovulation requires abundant cellular proliferation. In these women, 

spontaneous p53 mutations arising during the DNA synthesis that accompanies 
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this proliferation appear to play a primary carcinogenetic role. Ultimately, the 

replicative stress and DNA damage transforms the entrapped surface epithelial 

cells within CICs into any of the histologic ovarian cancer variants. 

 

■ Diagnosis 

Symptoms and Physical Findings  

Ovarian cancer is typically portrayed as a “silent” killer that lacks appreciable 

early signs or symptoms. This is a misconception. Actually, patients are often 

symptomatic for several months before the diagnosis, even with early-stage 

disease. The difficulty is distinguishing these symptoms from those that normally 

occur in women. 

In general, persistent symptoms that are more severe or frequent than expected 

and have a recent onset warrant further diagnostic investigation. Commonly, 

increased abdominal size, bloating, urinary urgency, and pelvic pain are reported. 

Additionally, fatigue, indigestion, inability to eat normally, constipation, and 

back pain may be noted. Abnormal vaginal bleeding occurs rarely. Occasionally, 

patients may present with nausea, vomiting, and a partial bowel obstruction if 

carcinomatosis is particularly widespread. Unfortunately, many women and 

clinicians are quick to attribute most symptoms to menopause, aging, dietary 

changes, stress, depression, or functional bowel problems, and diagnosis is often 

delayed. 

A pelvic or pelvic-abdominal mass is palpable in most patients with ovarian 

cancer during bimanual evaluation. Malignant tumors tend to be solid, nodular, 

and fixed, but there are no classic findings that distinguish these growths from 

benign tumors. Paradoxically, a huge mass filling the pelvis and abdomen more 

often represents a benign or borderline tumor. To aid surgical planning, a 

rectovaginal examination is also performed. For example, a woman with cancer 

involving the rectovaginal septum may need to be positioned in dorsal lithotomy 

to perform a low anterior colon resection as a part of tumor excision. 

The presence of a fluid wave, or less commonly, flank bulging, suggests the 

presence of significant ascites. In a woman with a pelvic mass and ascites, the 

diagnosis is ovarian cancer until proven otherwise. However, ascites without an 

identifiable pelvic mass suggests the possibility of cirrhosis or other primary 

malignancies such as gastric or pancreatic cancers. In advanced disease, 

examination of the upper abdomen usually reveals a central mass signifying 

omental caking. 

Auscultation of the chest is also important, since patients with malignant 

pleural effusions may not be overtly symptomatic. The remainder of the 

examination includes palpation of the peripheral nodes in addition to a general 

physical assessment. 

 

Laboratory Testing 
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A routine complete blood count and metabolic panel often demonstrates a few 

characteristic features. Of affected women, 20 to 25 percent will present with 

thrombocytosis (platelet count >400 x 109/L). Malignant ovarian cells releasing 

cytokines are believed to increase platelet production rates. Hyponatremia, 

typically ranging between 125 and 130 mEq/L, is another common finding. In 

these patients, tumor secretion of a vasopressin-like substance can cause a clinical 

picture suggesting a syndrome of inappropriate antidiuretic hormone (SIADH). 

The serum CA125 level is integral to epithelial ovarian cancer management. 

In 90 percent of women presenting with malignant nonmucinous tumors, CA125 

levels are elevated. However, there are caveats during adnexal mass evaluation. 

Half of stage I ovarian cancers will have a normal CA125 measurement (false-

negative). Also, an elevated value (false-positive) may be associated with various 

common benign indications such as pelvic inflammatory disease, endometriosis, 

leiomyomas, pregnancy, and even menstruation. Thus, in postmenopausal 

women with a pelvic mass, a CA125 measurement may better predict a higher 

likelihood of malignancy. 

Another marker, the human epididymal protein 4 (HE4) tumor marker, along 

with CA125, when used in the Risk of Ovarian Malignancy Algorithm (ROMA) 

to determine the likelihood of finding malignancy at surgery in women with an 

adnexal mass. The ROMA score is derived from the results of both blood tests, 

plus menopausal status. 

OVA1 is another biomarker blood test panel that may be used for the 

preoperative triage of women with an identified ovarian mass when surgery is 

planned. Scores > 5.0 in premenopausal and scores > 4.4 in postmenopausal 

women suggest a need for gynecologic oncologist consultation. Importantly, this 

test is not a screening tool and is reserved for those with a known surgical mass 

to aid preoperative triage. Validation studies evaluating ROMA and OVA1 are 

limited, and their role in preoperative triage is yet to be clearly defined. As a 

result, they are not necessarily recommended for determining the status of an 

undiagnosed pelvic mass. Last, when a mucinous ovarian tumor is identified, 

serum tumor markers that may be better indicators of disease are cancer antigen 

19-9 (CA19-9) and carcinoembryonic antigen (CEA). 

 

 

Imaging 

Transvaginal sonography is typically the most useful imaging test to differentiate 

benign tumors and early-stage ovarian cancers. In general, malignant tumors are 

multiloculated, solid or echogenic, and large (> 5 cm), and they have thick septa 

with areas of nodularity. Other features may include papillary projections or 

neovascularization demonstrated by adding color Doppler. Although several 

presumptive models have been described in an attempt to distinguish benign 

masses from ovarian cancers preoperatively, none have been universally 

implemented. 
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In patients with advanced disease, sonography is less helpful. The pelvic 

sonogram may be particularly difficult to interpret if a large mass encompasses 

the uterus, adnexa, and surrounding structures. Ascites, if present, is easily 

detected, but in general, abdominal sonography has limited use. 

Of radiographic tests, patients with suspected ovarian cancer should have a 

chest radiograph to detect pulmonary effusions or infrequently, pulmonary 

metastases. Rarely, a barium enema is clinically helpful in excluding diverticular 

disease or colon cancer or in identifying ovarian cancer involvement of the 

rectosigmoid. 

Computed tomography (CT) scanning has a primary role in treatment planning 

for women with advanced ovarian cancer. Preoperatively, implants in the liver, 

retroperitoneum, omentum, or other intraabdominal site are detected to thereby 

guide surgical cytoreduction or demonstrate obviously unresectable disease. 

However, CT is not particularly reliable in detecting intraperitoneal disease 

smaller than 1 to 2 cm in diameter. Moreover, CT scanning accuracy is poor for 

differentiating a benign ovarian mass from a malignant tumor when disease is 

limited to the pelvis. In these cases, transvaginal sonography is superior. Other 

radiologic studies such as magnetic resonance (MR) imaging, bone scans, and 

positron emission tomography (PET) in general provide limited additional 

information preoperatively. 

 

Paracentesis 

A woman with a pelvic mass and ascites can usually be assumed to have ovarian 

cancer until surgically proven otherwise. Thus, few patients require diagnostic 

paracentesis. Moreover, this procedure is typically avoided diagnostically as 

cytologic results are usually nonspecific and abdominal wall metastases may 

form at the needle entry site. However, paracentesis may be indicated for those 

with ascites in the absence of a pelvic mass. 

Aside from diagnosis, paracentesis may also relieve volume related symptoms 

in those with large accumulations. This may be done at the bedside, using 

connector tubing and vacuum bottles, or completed by an interventional 

radiologist. Relative dehydration is common afterward and manifest by thirst, 

oliguria, and short-term creatinine level rise, which all correct with normal oral 

intake. 

 

■ Role of the Generalist 

Using the currently available diagnostic modalities, clinicians often face 

tremendous difficulty in distinguishing benign from malignant. However, ascites 

or evidence of metastases should prompt consultation with an oncologist. 

Additionally, premenopausal women with elevated CA125 levels (i.e., > 200 U/ 

mL) or an OVA1 score > 5.0 and postmenopausal women with any CA125 level 

elevation or an OVA1 score >4.4 are at higher risk. 
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Ideally, for patients with suspicious adnexal masses, surgery is performed in 

a hospital with a pathologist able to reliably interpret an intraoperative frozen 

section. At minimum, samples for peritoneal cytology are obtained when the 

abdomen is entered. The mass is then removed intact through an incision that 

permits thorough staging and resection of possible metastatic sites. 

If malignancy is diagnosed, then surgical staging is completed. However, in a 

study of more than 10,000 women with ovarian cancer, almost half of those with 

early-stage disease did not undergo the recommended surgical procedures. 

Surgeons should be prepared to appropriately stage and potentially debulk 

ovarian cancer or have a gynecologic oncologist immediately available. This type 

of careful planning has been shown to achieve the best possible surgical result 

and improve survival rates. Moreover, since broader resources are usually 

available, patients cared for at high-volume hospitals also tend to have better 

outcomes. 

For women with malignancy identified only post operatively or 

intraoperatively and without adequate staging, management will vary. Women 

with suspected early-stage disease may be restaged laparoscopically. Those with 

advanced disease may undergo a second laparotomy to obtain optimal tumor 

debulking. However, if extensive disease is found at the initial surgery, then 

chemotherapy may be selected first and followed later by laparotomy to obtain 

optimal interval cytoreduction. 

At some point during postoperative surveillance, many women with early-

stage disease, depending on the diagnosis, will return to their referring physician. 

Monitoring for relapse is often coordinated between the gynecologic oncologist 

and generalist in obstetrics and gynecology, especially if no chemotherapy is 

required following surgery. 

 

■ Pathology 

Although epithelial ovarian cancer is often considered a single entity, the different 

histologic types vary in their behavior. Sometimes, two or more cell types are 

mixed. Within each histologic type, tumors are further categorized as benign, 

borderline (low malignant potential), or malignant. 

Mainly in early-stage disease, grade is an important prognostic factor that 

affects treatment planning. Unfortunately, no grading system for epithelial 

ovarian carcinoma is universally accepted. Instead, numerous different schemata, 

most based on architecture and/or nuclear pleomorphism, are currently used. In 

general, tumors are classified as grade 1 (well-differentiated), grade 2 

(moderately differentiated), and grade 3 (poorly differentiated) lesions. 

Grossly, there are no distinguishing features among the types of epithelial 

ovarian cancer. In general, each has solid and cystic areas of varying sizes. 

 

Serous Tumors 
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More than 50 percent of all epithelial ovarian cancers have serous histology. 

Microscopically, in well-differentiated tumors, cells may resemble fallopian tube 

epithelium, whereas in poorly differentiated tumors, anaplastic cells with severe 

nuclear atypia predominate. During frozen section analysis, psammoma bodies 

are essentially pathognomonic of an ovarian-type serous carcinoma. Often, these 

tumors contain various other cell types as a minor component (< 10 percent) that 

may cause diagnostic problems but do not influence outcome. 

 

Mucinous Tumors 

Mucinous adenocarcinomas compose 5 to 10 percent of true epithelial ovarian 

cancers. The frequency is usually overestimated because many are undetected 

primary intestinal cancers from the appendix or colon. Well-differentiated 

ovarian mucinous tumors closely resemble mucin-secreting adenocarcinomas of 

intestinal or endocervical origin. Histologically, the distinction may be 

impossible without clinical correlation. Advanced-stage mucinous ovarian 

carcinomas are rare, tend to be resistant to platinum chemotherapy, and have a 

prognosis significantly worse than that for serous tumors. 

 

Pseudomyxoma Peritonei 

This clinical term describes the rare finding of abundant mucoid or gelatinous 

material in the pelvis and abdominal cavity, surrounded by thin fibrous capsules. 

An ovarian mucinous carcinoma with ascites rarely results in this condition, and 

evidence suggests that ovarian mucinous tumors associated with pseudomyxoma 

peritonei are almost all metastatic rather than primary. As a result, appendiceal or 

other intestinal sites of origin should be excluded. The primary appendiceal tumor 

may be small relative to the ovarian tumor(s) and may not be appreciated 

macroscopically. Thus, removal and thorough histologic examination of the 

appendix is indicated in all cases of pseudomyxoma peritonei. 

If the peritoneal epithelial cells are benign or borderline appearing, the 

condition is referred to as disseminated peritoneal adenomatosis. Affected 

patients have a benign or protracted, indolent clinical course. If the peritoneal 

epithelial cells appear malignant, the clinical course is invariably fatal. 

 

Endometrioid Tumors 

Endometrioid adenocarcinomas compose 15 to 20 percent of epithelial ovarian 

cancers and are the second most common histologic type. The lower frequency 

results largely because poorly differentiated endometrioid and serous tumors 

cannot be easily distinguished, and such cases are usually classified as serous. As 

a result, well-differentiated endometrioid tumors are proportionally more 

common, which may also explain their overall relatively good prognosis. In 15 to 

20 percent of cases, uterine endometrial adenocarcinoma coexists. This is usually 

regarded as a synchronous tumor, but metastasis from one site to the other is 

difficult to exclude. A mullerian “field effect” is theorized to account for these 
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independently developing, histologically similar tumors. In addition, many such 

patients are noted to have pelvic endometriosis. 

Malignant mixed mullerian tumor, now preferably termed carcinosarcoma, by 

definition contains malignant epithelial and mesenchymal elements. It represents 

< 1 percent of ovarian cancers, carries a poor prognosis, and is histologically 

similar to uterine primary tumors. 

 

Gear Cell Adenocarcinoma 

Comprising 5 to 10 percent of epithelial ovarian cancers, clear cell 

adenocarcinomas are most frequently associated with pelvic endometriosis. 

These tumors appear similar to clear cell carcinomas that develop sporadically in 

the uterus, vagina, and cervix. Typically, tumors are confined to the ovary and 

generally are cured by surgery alone. However, the 20 percent presenting with 

advanced disease tend to be platinum resistant and carry a worse prognosis than 

serous carcinoma. 

Microscopically, both clear and “hobnail” cells are characteristic. In clear 

cells, the visibly clear cytoplasm results from the dissolution of glycogen as the 

tissue specimen is histologically prepared. Hobnail cells have bulbous nuclei that 

protrude far into the cystic lumen beyond the apparent cytoplasmic limits of the 

cell. 

 

Transitional Cell Tumors 

Of these, the rare malignant Brenner tumor characteristically has poorly 

differentiated transitional cell carcinoma coupled with foci of benign or 

borderline Brenner tumor. Microscopically, the transitional cell component 

resembles carcinomas arising from the urinary tract, often with squamous 

differentiation. Brenner tumors classically have a dense, abundant fibrous stroma 

with embedded nests of transitional epithelium. 

Transitional cell carcinoma accounts for fewer than 5 percent of ovarian 

cancers. These tumors lack a demonstrable Brenner component. Patients with 

transitional cell carcinoma have a worse prognosis than those with malignant 

Brenner tumors, but a better prognosis than those with other histologic types of 

epithelial ovarian cancer. Microscopically, transitional cell carcinoma resembles 

a primary bladder carcinoma but has an immunoreactive pattern consistent with 

ovarian origin. Thus, transitional cell carcinoma is now considered a high-grade 

form of serous carcinoma. 

 

Other Histologic Types 

Of these, primary squamous cell carcinoma of the ovary is rare. This is the newest 

category to be recognized and typically carries a poor prognosis for most with 

advanced disease. More commonly, squamous cell carcinomas arise from mature 

cystic teratomas (dermoid cysts) and are classified as malignant ovarian germ cell 

tumors. In other cases, ovarian endometrioid variants may have extensive 
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squamous differentiation, or alternatively, metastases from a cervical primary are 

present. 

Mixed carcinoma describes an ovarian cancer that contains more than 10 

percent of a second cell type. Common combinations include mixed clear 

cell/endometrioid or serous/endometrioid adenocarcinomas. 

Undifferentiated carcinomas me rare epithelial ovarian tumors that are too 

poorly differentiated to be classified into any of the mullerian types previously 

described. Microscopically, the cells are arranged in solid groups or sheets with 

numerous mitotic figures and marked cytologic atypia. Typically, foci of 

mullerian carcinoma, usually serous, are found within the tumor. Overall, 

undifferentiated carcinomas of the ovary have a poor prognosis compared with 

the other histologic types. 

Small cell carcinomas are rare, extremely malignant, and consist of two 

subgroups. Most patients have a hypercalcemic type, which typically develops in 

young women. Nearly all tumors are unilateral, and two thirds are associated with 

elevated serum calcium levels that resolve post operatively. Recent data suggest 

these highly lethal tumors arise via a specific mutation in the SMARCA4 gene. 

The pulmonary type resembles oat-cell carcinoma of the lung and develops in 

older women. Half of these women have bilateral ovarian disease. In general, 

patients with small cell carcinoma die within 2 years from rapid disease 

progression. 

 

■ Primary Peritoneal Carcinoma 

Up to 15 percent of “typical” epithelial ovarian cancers are actually primary 

peritoneal carcinomas that develop de novo from the lining of the pelvis and 

abdomen. In some cases, especially among BRCA1 mutation carriers, 

independent malignant transformation occurs at multiple peritoneal sites 

simultaneously. However, more recent data suggest that nearly half of presumed 

cases actually arise in the tubal fimbria. 

Clinically and histologically, these tumors are virtually indistinguishable from 

epithelial ovarian cancer. However, primary peritoneal carcinoma may develop 

in a woman years after undergoing BSO. If ovaries are still present, several 

criteria are required to make the diagnosis. By far the most common variant is 

papillary serous, but any of the other histologic types are possible. In general, the 

staging, treatment, and prognosis of primary peritoneal carcinoma are the same 

as for epithelial ovarian cancer. The differential diagnosis mainly includes 

malignant mesothelioma. 

 

■ Fallopian Tube Carcinoma 

Historically, this carcinoma was assumed to be rarer than epithelial ovarian 

cancer. However, the fallopian tube fimbria have recently been identified as an 

origin for many high-grade pelvic serous carcinomas that were previously 

assumed to arise from the ovary or peritoneum (Figure below). 
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■ Secondary Tumors 

Malignant tumors that metastasize to the ovary are almost invariably bilateral. 

The term Krukenberg tumor refers to a metastatic mucinous/signet ring cell 

adenocarcinoma of the ovaries that typically originates from primary tumors of 

the intestinal tract, characteristically the stomach. Ovarian metastases often 

represent a late disseminated stage of the disease in which other hematogenous 

metastases are also found. 

 

■ Patterns of Spread 

In general, epithelial ovarian cancers predominantly metastasize by exfoliation. 

Malignant cells are first released into the peritoneal cavity when the tumor 

penetrates through the ovarian capsule surface. By following the normal 

circulation of peritoneal fluid, cells may then develop into implants anywhere in 

the abdomen. A unique characteristic of ovarian cancer is that metastatic tumors 

do not usually infiltrate visceral organs but exist as surface implants. As a result, 

aggressive debulking is possible with reasonable morbidity. 

Due to its marked vascularity, the omentum is the most frequent location to 

support metastatic disease and is often extensively involved with tumor. Nodules 

are also commonly present on the undersurface of the right hemidiaphragm and 

small bowel serosa, but all intraperitoneal surfaces are at risk. 

Lymphatic dissemination is the other primary mode of spread. Malignant cells 

move through channels that follow the ovarian blood supply along the 

infundibulopelvic ligament and that terminate in paraaortic lymph nodes up to or 

above the level of the renal vessels. Other lymphatics pass laterally through the 

broad ligament and parametrium to the external iliac, obturator, and internal iliac 

nodal chains. Infrequently, metastases can also follow the round ligament to the 

inguinal nodes. 

Direct extension of a progressively enlarging ovarian cancer may create 

confluent tumor involvement of the pelvic peritoneum and adjacent structures, 
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including the uterus, rectosigmoid colon, and fallopian tubes. Usually, this is 

associated with significant induration of the surrounding tissues. 

In advanced disease, several liters of ascites may collect. Either increased 

production of carcinomatous fluid or decreased clearance by obstructed 

lymphatic channels are purported causes. Similarly, by traversing the diaphragm, 

a malignant pleural effusion may develop, almost invariably on the right. 

Hematogenous spread is atypical. In most cases, metastases to the liver or lung 

parenchyma, brain, or kidneys are observed in patients with recurrent, end-stage 

disease, and not at initial diagnosis. 

 

■ Staging 

Ovarian cancer is surgically staged, and stage is assigned according to findings 

before tumor removal and debulking. The International Federation of 

Gynecology and Obstetrics (FIGO) stages reflect the typical patterns of ovarian 

cancer spread (Table below). Even if a tumor appears clinically confined to the 

ovary, in many cases it will have detectable metastases. Therefore, accurate 

surgical staging is crucial to guide treatment. Approximately one third of patients 

have surgical stage I or II disease. 
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■ Management of Early-stage Ovarian Cancer 

Surgical Staging 

If a malignancy appears clinically confined to the ovary, surgical removal and 

comprehensive staging is performed. Typically, the abdominal incision must be 

adequate to identify and resect any disease that may have been missed during 

physical examination or imaging. The operation begins by aspirating free ascitic 

fluid or collecting peritoneal washings. This is followed by inspection and 

palpation of all peritoneal surfaces. Next, an extrafascial hysterectomy and BSO 

are performed. In the absence of gross extraovarian disease, the infracolic 

omentum should be removed or at least biopsied. Additionally, random peritoneal 

biopsies or scrapings are obtained, ideally near the diaphragms. The most 

prognostically important step, a pelvic and infrarenal paraaortic 

lymphadenectomy, is also. 

Laparoscopic staging is particularly valuable as a primary treatment in women 

who have an apparent stage I ovarian cancer. Alternatively, unstaged patients may 

have their staging completed laparoscopically. In general, for minimally invasive 

staging, all of the required procedures can be safely performed. The main putative 

benefits are a shorter hospital stay and quicker recovery. However, nodal counts 

may be inferior, and required exploration of the abdomen during staging is 

unavoidably limited. 

 

Fertility-sparing Management 

Approximately 10 percent of epithelial ovarian cancers develop in women 

younger than 40 years. In selected cases, fertility-sparing surgery may be an 

option if disease appears confined to one ovary. Although many patients will be 

up-staged as a result of the operative findings, those with surgical stage I disease 

have an excellent long-term survival following unilateral adnexectomy. In some 

cases, postoperative chemotherapy may be required, but patients will usually 

retain their ability to conceive and ultimately carry a pregnancy to term. 

 

Postsurgical Management  

In women with stage IA or IB, grade 1 or 2 epithelial ovarian carcinoma, 

observation without further treatment following surgery is appropriate. However, 

one third of patients who appear to have disease confined to the ovary will be 

“up-staged” by surgical staging and require postoperative chemotherapy. 

Women with stage IA or IB, grade 3 epithelial ovarian cancer and all stage IC 

and II tumors are treated with carboplatin (Paraplatin) and paclitaxel (Taxol) 

chemotherapy. 

Despite chemotherapy, more than 20 percent of women with early-stage 

disease develop recurrences within 5 years. 

 

Surveillance 
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After treatment completion, women with early-stage ovarian cancer may be 

followed every 2 to 4 months for the first 2 years, then twice yearly for an 

additional 3 years, and then annually. At each visit, complete physical and pelvic 

examinations are performed. In addition, a serum CA125 level may be indicated 

if it was initially elevated. However, women with relapsed ovarian cancer did not 

live longer by starting chemotherapy earlier based on a rising CA125 level 

compared with delaying treatment until symptoms developed, whereas women 

who were diagnosed and treated later for clinically evident recurrence had higher 

quality-of-life measures. 

Whether suspected by examination, CA125 level elevation, or new symptoms, 

recurrent disease must be confirmed with the aid of imaging. Of modalities, CT 

is initially most helpful to identify intraperitoneal disease. 

 

■ Management of Advanced Ovarian Cancer 

Approximately two thirds of patients will have stage III-IV disease, and 

sequenced multimodality therapy offers the most successful outcomes. Ideally, 

surgical cytoreduction is initially performed to remove all gross disease and is 

followed by six courses of platinum-based chemotherapy. However, some 

women are not appropriate candidates for primary surgery due to their medical 

condition, and others will have unresectable tumor. In such cases initial treatment 

with chemotherapy followed by interval debulking surgery might achieve 

equivalent results. To effectively balance all clinical factors, each patient is 

individually assessed before initiating treatment.  

 

Primary Cytoreductive Surgery  

Residual Disease. Since the initial report suggested the clinical benefits of 

debulking, its value has been largely assumed. Numerous retrospective studies 

have subsequently supported the apparent survival advantage in women with 

advanced ovarian cancer. For subsequent decades, a cytoreductive effort was 

considered “optimal” if less than or equal to 1 cm residual disease could be 

achieved. Specifically, 1 cm residual disease describes a surgical result in which 

none of any remaining areas of tumor individually measures greater than 1 cm. 

However, the assessment of gross remaining disease is entirely subjective, and 

often inaccurate due to tissue induration or other factors. Perhaps due to the 

inability to reliably quantify remaining disease, a subanalysis of accumulated data 

from several prospective GOG trials was completed. It demonstrated for those 

with stage III ovarian cancer that patients with 0.1 to 1.0 cm residual had only 

marginally improved overall survival compared with patients with greater than 1 

cm. In fact, dramatic survival benefit was only achieved with complete resection. 

Based on these findings and other similar reports, a growing consensus supports 

that optimal debulking should be defined as no gross residual disease. 

Several reasons substantiate beliefs that ovarian cancer implant resection 

prolongs survival. First, surgery removes large volumes of chemoresistant tumor 
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cell clones. Second, excision of necrotic tissue improves drug delivery to 

remaining well-vascularized cells. Third, small residual tumor implants should 

be faster growing and therefore more susceptible to chemotherapy. Fourth, 

smaller cancer cell populations should require fewer chemotherapy cycles, which 

lowers chances of chemoresistance. Finally, removal of bulky disease potentially 

enhances the immune system. 

Whether any of these supposed advantages to debulking are actually clinically 

relevant is debatable. However, because of the presumed benefits, primary 

surgical cytoreduction is generally performed whenever an optimal result is 

clinically feasible. Yet, physical examination and imaging findings alone 

inherently limit the ability to accurately predict surgical success. As a result, 

preoperative laparoscopic evaluation is being studied as a method for patient 

triage. However, since the goal is the maximal resection of the primary ovarian 

cancer and all metastatic disease, laparoscopic or robotic surgery has a limited 

role in debulking. Typically, various procedures are required to achieve minimal 

residual disease, as described subsequently. 

 

Surgical Approach to Cytoreductive Surgery 

In general, a vertical incision is recommended to provide access to the entire 

abdomen. Women with advanced disease do not require peritoneal washings or 

cytologic assessment of fluid, but often several liters of ascites will need to be 

evacuated to improve visualization. Next, the abdomen is carefully explored to 

quickly determine if optimal debulking is feasible. It is preferable to perform a 

limited surgical procedure rather than extensive debulking if it is obvious that 

bulky tumors will be left behind. If hysterectomy and BSO is not possible, a 

biopsy of the ovary and sampling of the endometrium by dilatation and curettage 

is performed to confirm an ovarian primary and exclude the possibility of widely 

metastatic uterine papillary serous carcinoma. However, if disease is resectable, 

then surgery should begin with the least complicated procedure. 

Often, an intfacolic omentectomy can be easily performed and extended (i.e., 

gastrocolic), as needed, to encompass the disease. A frozen section analysis can 

then be requested to confirm the presumed diagnosis of epithelial ovarian cancer. 

The pelvis is assessed next. Usually, an extrafascial type I abdominal 

hysterectomy and BSO is sufficient. However, when the tumor is confluent or 

invading the rectosigmoid, an en bloc resection, low anterior resection, or 

modified posterior pelvic exenteration may be required. 

Patients with abdominal tumor nodules measuring < 2 cm (apparent stage 

IIIB) should have bilateral pelvic and paraaortic node lymphadenectomy to 

provide the most accurate surgical staging. In patients with stage IV disease and 

those with abdominal tumor nodules at least 2 cm (already stage IIIC disease), 

nodal dissection is not necessarily required for staging purposes. However, if it is 

not performed, a significant percentage of otherwise completely resected patients 

may not benefit from removal of unrecognized macroscopic nodal disease. 
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Systematic lymphadenectomy in advanced ovarian cancer appears to benefit 

mainly those patients with complete intraperitoneal debulking. 

Optimal surgical cytoreduction may also require various other radical 

procedures, including splenectomy, diaphragm stripping/resection, and small or 

large bowel resection. Surgically aggressive centers experienced in such 

techniques report higher rates of achieving minimal residual disease that 

correspond to better outcomes. For diagnostic purposes and since it is a frequent 

site of disease, an appendectomy is also commonly included. 

 

Neoadjuvant Chemotherapy and Interval Cytoreductive Surgery 

Many women do not undergo initial optimal surgical debulking. In some of these 

cases, imaging studies may suggest unresectable disease. Other patients may be 

too medically compromised, may not have received initial care by a gynecologic 

oncologist, or may have large-volume “suboptimal” residual disease despite 

attempted debulking. In such circumstances, three to four courses of 

chemotherapy are used to shrink disease before attempting an “interval” 

cytoreductive surgery. 

Such neoadjuvant chemotherapy with an interval procedure is associated with 

less perioperative morbidity, increased rates of optimal cytoreduction, and similar 

survival rates, but had never been directly compared with primary debulking until 

more recently. It is reasonable to think that a more aggressive cytoreductive 

attempt might have led to a better outcome for the group randomized to surgery. 

Although this remains unproven, the strongest variable predicting overall survival 

was debulking to microscopic residual disease, whether performed as primary 

treatment or after three cycles of chemotherapy. Thus, the benefits of interval 

debulking mainly occur in patients who have very advanced, unresectable disease 

or who did not initially have a maximal surgical effort by a gynecologic 

oncologist. 

 

Adjuvant Chemotherapy 

Intravenous Chemotherapy. Advanced ovarian cancer is considered to be 

relatively sensitive to cytotoxic agents. Largely due to recent advances in 

identifying active drugs, survival duration among patients has increased over the 

past two decades. Despite such improvements, fewer than 20 percent of those 

requiring chemotherapy will be cured. This is largely due to clinically occult 

residual chemo-resistant tumor cells. 

Platinum-based chemotherapy is the foundation for systemic treatment of 

most epithelial ovarian cancer types, although alternative regimens are currently 

being studied for advanced mucinous and clear cell carcinomas because of their 

known resistance. The combination of carboplatin and paclitaxel is easier to 

administer, similarly efficacious, and less toxic than a cisplatin/paclitaxel 

regimen. As a result, the most widely used intravenous (IV) regimen is six courses 

of carboplatin and paclitaxel. If additional cycles are required to achieve clinical 
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remission, this suggests relative tumor chemoresistance and usually leads to an 

earlier relapse. Single-agent carboplatin is often used too. 

Although the carboplatin and paclitaxel regimen is undoubtedly effective. For 

instance, the addition of a third cytotoxic agent was postulated to farther improve 

outcome. Unfortunately, none of the experimental regimens demonstrated 

superiority compared with the control group. Addition of the biologic agent 

bevacizumab (Avastin) during primary chemotherapy, followed by use as 

maintenance therapy, has been shown to provide only a modest improvement in 

progression-free survival. Finally, administering paclitaxel in a dose-dense 

weekly schedule may have some advantages but at the cost of additional toxicity.  

 

Intraperitoneal Chemotherapy 

The median duration of overall survival is 66 months in the IV/IP group compared 

with 50 months in the IV group. Despite this dramatic improvement in survival, 

many clinicians still remain unconvinced of its efficacy and do not routinely 

recommend IP chemotherapy. 

The theoretical advantages of IP chemotherapy are dramatic. In general, 

epithelial ovarian cancer mainly spreads along peritoneal surfaces. In 

postoperative patients with minimal residual disease, a much higher dose of 

chemotherapy can be achieved at the tumor site by administration directly into 

the abdomen. 

Obviously, not every woman with advanced ovarian cancer is an appropriate 

candidate for IP chemotherapy. Stage IV patients and those with large-volume 

residual disease are theoretically least likely to benefit. In addition, toxicity is 

generally higher with IP therapy, catheter-related problems are common, and the 

true long-term survival advantage remains controversial. Regardless, IP therapy 

should certainly be considered for low-volume, optimally debulked disease. 

However, the choice to receive or not receive IP chemotherapy should ultimately 

be a decision made by an informed patient. Newer IP regimens are currently being 

tested. 

 

Management of Patients in Remission  

In most women with advanced ovarian cancer, the combination of surgery and 

platinum-based chemotherapy will result in clinical remission (normal 

examination, CA125 levels, and CT scan findings). However, up to 80 percent 

will eventually relapse and die from disease progression. Lower CA125 levels, 

that is, single-digit values, are generally associated with longer time until relapse 

and better survival rates. Since most patients achieving remission will have 

residual, clinically occult drug-resistant cells, several options are appropriate to 

consider and include surveillance, second-look surgery, maintenance 

chemotherapy, and abdominal radiotherapy. Unfortunately, there is no solid proof 

that any intervention is beneficial. 
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First, surveillance alter treatment completion may include regular 

examinations and CA125 levels, as in early-stage disease. In those with new 

symptoms, physical findings, or rising CA125 titers, imaging may be indicated. 

In general, clinicians should maintain a heightened suspicion for relapse. 

Another option, second-look surgery, is the “gold standard” to identify 

residual disease at treatment completion. For numerous reasons, mainly a lack of 

proven clinical benefit, this is not routinely performed. Instead, a second-look 

laparotomy or laparoscopy primarily serves as a useful early end point in 

assessing the treatment effectiveness within an experimental protocol. Otherwise, 

no prospective clinical trials have demonstrated a survival advantage. Second-

look surgery docs have prognostic value, since a procedure that reveals no 

recurrent disease is associated with an improved survival rate. 

A third option is maintenance chemotherapy. also termed consolidation 

therapy. There is limited evidence to suggest any advantage for additional 

treatment in women who achieve clinical remission after six courses of platinum-

based chemotherapy. However, due to the known high rate of recurrence, several 

agents have been tested as maintenance therapy, in randomized studies. Of these, 

monthly paclitaxel for 12 cycles was observed to extend progression-free survival 

by 7 months compared with only three courses of treatment. However, cumulative 

toxicity, most notably neuropathy, was substantial and resulted in frequent dose 

reductions. Unfortunately, the trial did not demonstrate improved overall survival 

rates among patients receiving prolonged maintenance therapy.  

Bevacizumab, an antiangiogenic agent, has also been studied as maintenance 

therapy. When bevacizumab was combined with paclitaxel and carboplatin, then 

continued alone for a year of maintenance therapy, it demonstrated only a 2 to 4-

month prolongation of progression-free survival, but no overall survival benefit. 

Of added interest, when maintenance bevacizumab was stopped, several patients 

experienced relapse soon after. Therefore, current trials allow maintenance 

bevacizumab to be continued indefinitely or until there is evidence for disease 

progression. 

Pazopanib, an oral multikinase inhibitor of vascular endothelial growth factor 

receptor (VEGFR), has also shown some promise as maintenance therapy. 

Patients receiving pazopanib had a 5.6-month improvement in progression-free 

survival compared with placebo, but with significant toxicity and lack of overall 

survival benefit. 

A fourth option, radiation therapy, is rarely used for patients in remission after 

primary therapy. Whole abdominal radiotherapy has unproven benefit, and fears 

of excessive toxicity such as radiation enteritis are a concern. However, the long-

term effectiveness of this consolidation strategy is comparable to that achieved in 

women treated with other modalities. 

 

■ Prognostic Factors 
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The overall 5-year survival rate of all stages of epithelial ovarian cancer 

approximates 45 percent, far lower than uterine (84 percent) or cervical cancer 

(73 percent). Survival rates mirror the assigned FIGO stage and largely depend 

on whether the disease has metastasized or not. Interestingly, BRCA mutation 

carriers have a better prognosis, chiefly due to increased platinum sensitivity. 

However, even with favorable prognostic factors and despite recent innovations, 

most patients will ultimately relapse. 

 

■ Management of Recurrent Ovarian Cancer 

Gradual elevation of the CA125 level is usually the first sign of relapse. 

Tamoxifen may be administered when there is only “biochemical” evidence for 

disease progression, because it has some activity in treating recurrent disease and 

toxicity is minimal. Alternatively, patients may be offered participation in a 

clinical trial, started on conventional cytotoxic chemotherapy, or observed until 

clinical symptoms arise. Without treatment, the recurrence will usually become 

clinically obvious within 2 to 6 months. Almost invariably, the tumor will be 

located somewhere within the abdomen. Women who progress during primary 

chemotherapy are classified as having “platinum-refractory” disease and have a 

dismal prognosis. Those who relapse within 6 months of therapy have “platinum-

resistant” ovarian cancer and a somewhat prolonged survival. In general, patients 

in either category are treated with palliative single-agent nonplatinum 

chemotherapy. For this, participation in an experimental clinical trial is offered 

whenever possible. Otherwise, response rates typically range from 5 to 15 percent 

using conventional cytotoxic drugs such as paclitaxel, pegylated liposomal 

doxorubicin (Doxil), docetaxel (Taxotere), topotecan (Hycamtin), or gemcitabine 

(Gemzar). Recently, bevacizumab in combination with weekly paclitaxel, 

doxorubicin, or topotecan was shown to provide a 27-percent response rate, 

which more than doubled the rate with single-agent chemotherapy alone in 

patients with platinum-resistant disease. As a result, bevacizumab is now 

officially approved for this indication. 

Women who relapse more than 6 to 12 months after primary therapy 

completion are considered “platinum-sensitive.” These patients, especially those 

in prolonged remission beyond 18, 24, or 36 months, are usually treated with a 

platinum-based combination. Carboplatin combined with either paclitaxel or 

gemcitabine has demonstrated modest superiority compared with carboplatin 

alone. Moreover, in one randomized phase III trial, the novel combination of 

carboplatin and pegylated liposomal doxorubicin was superior to carboplatin and 

paclitaxel. Of interest, although patients with primary early-stage ovarian cancer 

have a more favorable overall prognosis, survival after relapse is comparable to 

those who recurred after treatment of advanced-stage disease. 

 

Secondary Cytoreductive Surgery  
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Although patient selection is somewhat arbitrary, the best candidates for 

secondary cytoreductive surgery have: (1) platinum-sensitive disease, (2) a prior 

prolonged disease-free interval, (3) a solitary-site recurrence, and (4) no ascites. 

To achieve a maximal survival benefit, debulking must result in minimal residual 

disease. However, approximately half of patients will be explored without 

achieving this goal. 

The overall survival benefit of this approach is currently being studied. This 

randomizes surgical candidates with platinum-sensitive relapsed disease to 

secondary debulking or not, followed by carboplatin and paclitaxel with or 

without additional bevacizumab. Of patients enrolled in this study, only 15 to 20 

percent have thus far been considered surgical candidates. 

 

Salvage Chemotherapy 

In general, most relapsed ovarian cancer patients will end up receiving multiple 

sequential courses of chemotherapy. Regardless of which regimen is selected 

initially, reevaluation usually follows two to four cycles of chemotherapy to 

determine the clinical benefit. Typically, a CA125 level decline with or without 

confirmation of tumor shrinkage by CT provides sufficient reassurance to 

continue therapy. Nonresponders are changed to a different regimen. Patients 

with a germline BRCA1 or BRCA2 gene mutation who develop resistance to 

platinum may benefit from targeted therapy with olaparib (Lynparza). However, 

at some point, usually after multiple agents have been tried, treatment will no 

longer be efficacious, which should prompt a discussion about further goals of 

care. 

It would seem plausible that targeting therapy for an individual patient's 

disease might be more effective than empiric drug selection. In vitro 

chemosensitivity testing is occasionally used for this purpose. In principle, 

different agents are tested against the patient's tumor, and the chemotherapeutic 

drug demonstrating the best response should result in a better outcome. 

Unfortunately, this approach lacks demonstrable efficacy and is not 

recommended outside of a clinical trial. 

 

■ Palliation of End-stage Ovarian Cancer 

At some point, patients with recurrent disease will develop worsening symptoms 

that warrant reevaluation of their overall treatment strategy. Of these, intermittent 

episodes of partial small and large bowel obstruction are common during 

treatment. 

Bowel obstruction that does not resolve with nasogastric suction can be 

managed in two very different ways. Patients at first relapse or early in their 

course may warrant an aggressive approach that includes chemotherapy with or 

without surgical intervention and incorporates total parenteral nutrition. A 

colostomy, ileostomy, or intestinal bypass will often relieve symptoms. 

Unfortunately, a satisfactory surgical result is sometimes impossible due to 
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disease burden, and multiple sites of partial or complete obstruction. In addition, 

successful palliation is rarely achieved when the transit time is prolonged due to 

diffuse peritoneal carcinomatosis or when anatomy requires a bypass that results 

in the short bowel syndrome. Further, recovery may be complicated by an 

enterocutaneous fistula, reobstruction, or other morbid event. For patients with a 

refractory bowel obstruction due to progressive disease despite multiple lines of 

chemotherapy, the best approach is usually placement of a palliative gastrostomy 

tube, IV hydration, and hospice care. The final decision regarding how to proceed 

should be based on a frank discussion. Topics include treatment options, the 

natural history of progressive ovarian cancer, and the realistic improbability of 

further disease response by switching to a different therapy. 

Another common scenario is a woman with symptomatic, rapidly 

reaccumulating ascitic fluid. This may be alleviated by repeated paracenteses or 

by placement of an indwelling peritoneal catheter (Pleurx), which can be self-

drained as needed. Similarly, a refractory malignant pleural effusion can usually 

be managed by thoracentesis, indwelling pleural catheter placement, or 

pleurodesis. With the last, irritants are instilled into the pleural space to incite 

adhesions that obliterate the space. 

Although these procedures and others may be appropriate in selected patients, 

the inability to halt disease progression should be acknowledged. In addition, any 

intervention has the potential to result in an unanticipated, catastrophic 

complication. Overall, palliative procedures are most compassionately used when 

incorporated into the overall treatment plan. For example, in a woman with stable 

disease and normal renal function, tumor-induced ureteral compression and 

hydronephrosis does not necessarily require stent placement or a nephrostomy 

tube. 

All patients deserve a positive, hopeful, but honest approach to the management 

of progressive, incurable disease. Often, there are unrealistic expectations 

regarding the benefit of palliative chemotherapy, but emotionally it may be 

preferable to the idea of “giving up”. There is no substitute for mutual trust in the 

doctor-patient relationship when making sound decisions aimed at improving the 

quality of life of women with end-stage ovarian cancer. 



 

Gestational Trophoblastic Disease  171 

Gestational Trophoblastic Disease 

Gestational trophoblastic disease (GTD) refers to a spectrum of interrelated but 

histologically distinct tumors originating from the placenta. These diseases are 

characterized by a reliable tumor marker, which is the β-subunit of human 

chorionic gonadotropin (β-hCG), and have varied tendencies for local invasion 

and spread. 

Gestational trophoblastic neoplasia (GTN) refers to the subset of GTD that 

develops malignant sequelae. These tumors require formal staging and typically 

respond favorably to chemotherapy. Most commonly, GTN develops after a 

molar pregnancy but may follow any gestation. The prognosis for most GTN 

cases is excellent, and patients are routinely cured, even with widespread 

metastases. The outlook for preservation of fertility and for successful subsequent 

pregnancy outcomes is equally bright. Accordingly, although GTD is uncommon, 

because the opportunity for cure is great, clinicians should be familial with its 

presentation, diagnosis, and management. 

 

EPIDEMIOLOGY AND RISK FACTORS 

The incidence of GTD has remained fairly constant at approximately 1 to 2 per 

1000 deliveries. Although historically higher incidence rates have been reported 

in parts of Asia, some of this disparity may reflect discrepancies between 

population-based and hospital-based data collection. Improved socioeconomic 

conditions and dietary changes may be partly responsible as well. That said, 

certain Southeast Asian populations do have increased incidences. 

Maternal age at the upper and lower extremes carries a higher risk of GTD. 

This association is much greater for complete moles, whereas the risk of partial 

molar pregnancy varies relatively little with age. Moreover, compared with the 

risk in those aged 15 years or younger, the degree of risk is much greater for 

women 45 years (1 percent) or older (17 percent at age 50). One explanation 

relates to ova from older women having higher rates of abnormal fertilization. 

Similarly, older paternal age has been associated with increased risk. 

A history of prior unsuccessful pregnancies also increases the risk of GTD. 

For example, previous spontaneous abortion at least doubles the risk of molar 

pregnancy. More significantly, a personal history of GTD increases the risk of 

developing a molar gestation in a subsequent pregnancy at least 10-fold. The 

frequency in a subsequent conception is approximately 1 percent. and most cases 

mirror the same type of mole as the preceding pregnancy. Furthermore, following 

two episodes of molar pregnancy, 23 percent of later conceptions result in another 

molar gestation. For this reason, women with a prior history of GTD should 

undergo first trimester sonographic examination in subsequent pregnancies. 

Familial molar pregnancies, however, are rare. 

Of other risk factors, combination oral contraceptive (COC) pill use has been 

associated with an increased risk of GTD. Specifically, prior COC use 
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approximately doubles the risk, and longer duration of use also correlates 

positively with risk. Moreover, women who used COCs during the cycle in which 

they conceived have a higher risk in some but not all studies. Many of these 

associations, however, are weak and could be explained by confounding factors 

other than causality. 

Some epidemiologic characteristics differ markedly between complete and 

partial moles. For example, vitamin A deficiency and low dietary intake of 

carotene are associated only with an increased risk of complete moles. Partial 

moles have been linked to higher educational levels, smoking, irregular menstrual 

cycles, and obstetric histories in which only male infants are among the prior live 

births. 

 

HYDATIDIFORM MOLE (MOLAR PREGNANCY)  

Hydatidiform moles are abnormal pregnancies characterized histologically by 

aberrant changes within the placenta. Classically, the chorionic villi in these 

placenta show varying degrees of trophoblast proliferation and edema of the 

stroma within villi. Hydatidiform moles are categorized as either complete 

hydatidiform moles or partial hydatidiform moles. Chromosomal abnormalities 

play an integral role in hydatidiform mole development. 

 

■ Complete Hydatidiform Mole 

These molar pregnancies differ from partial moles with regard to then karyotype, 

their histologic appearance, and their clinical presentation. First, complete moles 

typically have a diploid karyotype, and 85 to 90 percent of cases are 46,XX. The 

chromosomes, however, in these pregnancies are entirely of paternal origin, and 

thus, the diploid set is described as diandric. Specifically, complete moles are 

formed by androgenesis, in which the ovum is fertilized by a haploid sperm that 

then duplicates its own chromosomes after meiosis. The ovum fails to contribute 

chromosomes. Most of these moles are 46,XX but dispermic fertilization of a 

single ovum, that is simultaneous fertilization by two sperm, can produce a 46,XY 

karyotype. Although nuclear DNA is entirely paternal, mitochondrial DNA 

remains maternal in origin.  

Microscopically, complete moles display enlarged, edematous villi and 

abnormal trophoblastic proliferation. These changes diffusely involve the entire 

placenta. Macroscopically, these changes transform the chorionic villi into 

clusters of vesicles with variable dimensions. Indeed, the name hydatidiform 

mole literally stems from this “bunch of grapes” appearance. In these 

pregnancies, no fetal tissue or amnion is produced. As a result, this mass of 

placental tissue completely fills the endometrial cavity. 

Clinically, the presentation of a complete mole has changed considerably. In 

the 1960s and 1970s more than half of affected patients had anemia and uterine 

sizes in excess of that predicted for their gestational age. In addition, hyperemesis 

gravidarum, preeclampsia, and theca-lutein cysts developed in approximately one 
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quarter of women. Theca-lutein cysts develop with prolonged exposure to 

luteinizing hormone (LH) or β-hCG. These cysts range in size from 3 to 20 cm, 

and most regress with falling β-hCG titers after molar evacuation. If such cysts 

are present, and especially if they are bilateral, the risk of postmolar GTN is 

increased. 

Complete moles, however, infrequently present today with these traditional 

signs and symptoms. As a result of β-hCG testing and sonography, the mean 

gestational 

 

A. 46,XX complete mole maybe formed if a 23,X-bearing haploid sperm 

penetrates a 23,X-containing haploid egg whose genes have become “inactive”. 

Paternal chromosomes then duplicate to create a 46,XX diploid chromosomal 

complement solely of paternal origin. Alternatively, this same type of 

inactivated egg can be fertilized independently by two sperm, either 23,X- or 
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23,Y-bearing, to create a 46XX or 46XY chromosomal complement, again of 

paternal origin only.  

B. Partial moles may be formed if two sperm, either 23,X- or 23,Y-bearing, 

both fertilize a 23,X-containing haploid egg, whose genes have not been 

inactivated. The resulting fertilized egg is triploid. Alternatively, a similar 

haploid egg may be fertilized by an unreduced diploid 46,XY sperm. 

 

 

age at evacuation currently approximates 12 weeks, compared with 16 to 17 

weeks in the 1960s and 1970s. A large proportion of patients are asymptomatic 

at diagnosis. For the remainder, vaginal bleeding remains the most common 

presenting symptom, and β-hCG levels are often greater than expected. One 

quarter of women will present with uterine size greater than dates, but the 

incidence of anemia is less than 10 percent. Moreover, hyperemesis gravidarum, 

preeclampsia, and symptomatic theca-lutein cysts are now rare. Currently, these 

sequelae typically develop chiefly in patients without early prenatal care who 

present with a more advanced gestational age and markedly elevated serum β-

hCG levels. Last, plasma thyroxine levels are often increased in women with 

complete moles, but clinical hyperthyroidism is infrequent. In these 

circumstances, serum free thyroxine levels are elevated as a consequence of the 

thyrotropin-like effect of β-hCG. 

 

■ Partial Hydatidiform Mole 

These moles differ from complete hydatidiform moles clinically, genetically, and 

histologically. The degree and extent of trophoblastic proliferation and villous 

edema are decreased compared with those of complete moles. Moreover, most 

partial moles contain fetal tissue and amnion, in addition to placental tissues. 

As a result, patients with partial moles typically present with signs and 

symptoms of an incomplete or missed abortion. Many women will have vaginal 

bleeding. However, because trophoblastic proliferation is slight and only focal, 

uterine enlargement in excess of gestational age is uncommon. 

Similarly, preeclampsia, theca-lutein cysts, hyperthyroidism, or other 

dramatic clinical features are rare. Preevacuation β-hCG levels are typically much 

lower than those for complete moles and often do not exceed 100,000 mIU/mL. 

For this reason, partial moles are often not identified until after a histologic review 

of a curettage specimen. 

Partial moles have a triploid karyotype (69,XXX, 69,XXY, or less commonly 

69,XYY) that is composed of one maternal and two paternal haploid sets of 

chromosomes. The coexisting fetus present with a partial mole is nonviable and 

typically has multiple malformations with abnormal growth. 

 

■ Diagnosis 
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Clinical Assessment 

In reproductive-aged women with vaginal bleeding, diagnoses may include 

gynecologic causes of bleeding and complications of first-trimester pregnancy. 

The trophoblast of molar pregnancies produce β-hCG, and elevated hormone 

levels reflect their proliferation. Accordingly, initial urine or serum β-hCG 

measurement and transvaginal sonography are invaluable in guiding evaluation. 

Because of these, first-trimester diagnosis of hydatidiform mole is now common. 

Although β-hCG levels are helpful, the diagnosis of molar pregnancy is more 

frequently found sonographically. Most first trimester complete moles 

demonstrate a complex, echogenic, intrauterine mass containing many small 

cystic spaces, which reflect swollen chorionic villi. Fetal tissues and amnionic 

sac are absent. In contrast, sonographic features of a partial molar pregnancy 

include a thickened, hydropic placenta with a concomitant fetus. 

 

 

 

However, there are diagnostic limitations. For example, β-hCG levels in early 

molar pregnancies may not always be elevated in the first trimester. Moreover, 

sonography can lead to a false-negative diagnosis if performed at very early 

gestational ages, before the chorionic villi have attained their characteristic 

vesicular pattern. Studies show that only 20 to 30 percent of patients may have 

sonographic evidence to indicate a partial mole. Consequently, diagnosis in early 

gestations is usually difficult. Often, the diagnosis commonly is not made until 

after histologic review of the abortal specimen. In unclear cases with a live fetus 
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and a desired pregnancy, fetal karyotyping to identify a triploid fetal 

chromosomal pattern can clarify the diagnosis and management. 

 

Histopathology 

In early pregnancy, it maybe difficult to distinguish among histopathologic 

changes typical of hydatidiform moles and a hydropic abortus. Hydropic 

abortuses are pregnancies formed by the traditional union of one haploid egg and 

one haploid sperm but are pregnancies that have failed. Their placentas display 

hydropic degeneration, in which villi are edematous and swollen, and thus mimic 

some villous features of hydatidiform moles. Although no single criterion 

distinguishes these three, complete moles generally have two prominent features: 

(1) trophoblastic proliferation and (2) hydropic villi. In gestations younger than 

10 weeks, however, hydropic villi may not be apparent, and molar stroma may 

still be vascular. As a result, identification of early complete moles must rely on 

more subtle histologic abnormalities, supplemented by immunohistochemical 

and molecular diagnostic techniques. Partial moles are optimally diagnosed when 

three or four major diagnostic criteria are demonstrated: (1) two populations of 

villi. (2) enlarged, irregular, dysmorphic villi (with trophoblast inclusions), (3) 

enlarged, cavitated villi (> 3 to 4 mm), and (4) syncytiotrophoblast 

hyperplasia/atypia. Good diagnostic reproducibility can still be achieved in most 

circumstances using these histologic distinctions of complete and partial mole. 

 

Ancillary Techniques 

Histopathologic evaluation can be enhanced by immunohistochemical staining 

for p57 expression and by molecular genotyping. p57KIP2 is a nuclear protein 

whose gene is paternally imprinted and maternally expressed. This means that the 

gene product is produced only in tissues containing a maternal allele. Because 

complete moles contain only paternal genes, the p57KIP2 protein is absent in 

complete moles, and tissues do not pick up this stain. In contrast, this nuclear 

protein is strongly expressed in normal placentas, in spontaneous pregnancy 

losses with hydropic degeneration, and in partial hydatidiform moles. 

Accordingly, immunostaining for p57KIP2 is an effective means to isolate 

complete mole from the diagnostic list. For distinction of a partial mole from a 

nonmolar hydropic abortus, both of which express p57, molecular genotyping can 

be used. Molecular genotyping determines the parental source of polymorphic 

alleles. Thereby, it can distinguish among a diploid diandric genome (complete 

mole), a triploid diandric-monogynic genome (partial mole), or biparental 

diploidy (nonmolar abortus). 

 

■ Treatment 

Suction curettage is the preferred method of evacuation regardless of uterine size 

in patients who wish to remain fertile. Nulliparous women are not given 

prostanoids to ripen the cervix since these drugs can induce uterine contractions 
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and might increase the risk of trophoblastic embolization to the pulmonary 

vasculature. Hysterectomy is rarely recommended unless the patient wishes 

surgical sterilization or is approaching menopause. Symptomatic theca-lutein 

ovarian cysts are an unusual finding and tend to regress after molar evacuation. 

In extreme cases, these may be aspirated, but oophorectomy is not performed 

except when torsion leads to extensive ovarian infarction. 

Prior to surgery, patients are evaluated for associated medical complications. 

Fortunately, thyroid storm from untreated hyperthyroidism, respiratory 

insufficiency from trophoblastic emboli, and other severe coexisting conditions 

are rare. Because of the tremendous vascularity of these placentas, blood products 

should be available prior to the evacuation of larger moles, and adequate infusion 

lines established. 

At the beginning of the evacuation, the cervix is dilated to admit a 10- to 12-

mm plastic suction curette. As aspiration of molar tissues ensues, intravenous 

oxytocin is given. 20 units of synthetic oxytocin (Pitocin) are mixed with 1 L of 

crystalloid and infused at rates to achieve uterine contraction. In some cases, 

intraoperative sonography may be indicated to help reduce the risk of uterine 

perforation and assist in confirming complete evacuation. Finally, a thorough, 

gentle curettage is performed. 

Following curettage, because of the possibility of partial mole and its attendant 

fetal tissue, Rh-immune globulin is given to nonsensitized Rh D-negative women. 

Rh immune globulin, however, may be withheld if the diagnosis of complete mole 

is certain. 

 

■ Postmolar Surveillance 

Gestational trophoblastic neoplasia develops after evacuation in 15 percent of 

patients with complete moles. Despite the trend of diagnosing these abnormal 

pregnancies at earlier gestational ages, this incidence has not declined. Of those 

women who develop GTN, three quarters have locally invasive molar disease and 

the remaining one quarto: develop metastases. In contrast, GTN develops in only 

4 to 6 percent of patients with partial moles following evacuation. Malignant 

transformation into metastatic choriocarcinoma does occur after partial mole 

evacuation, but this is rare (0.1 percent). 

No pathologic or clinical features at presentation accurately predict which 

patients will ultimately develop GTN. Because of the trophoblastic proliferation 

that characterizes these neoplasms, serial serum β-hCG levels following molar 

evacuation can be used to effectively monitor patients for GTN development. 

Therefore, postmolar surveillance with serial quantitative serum β-hCG levels is 

the standard. Titers are monitored following uterine evacuation at least every 1 to 

2 weeks until they become undetectable. 

After undetectable β-hCG levels are achieved, subsequent monthly levels are 

drawn during 6 months of surveillance for all patients with a molar gestation. 

However, poor compliance with prolonged monitoring has been reported 
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especially among indigent women and certain ethnic groups. A single blood 

sample demonstrating an undetectable level of β-hCG following molar 

evacuation is sufficient to exclude the possibility of progression to GTN in most 

patients. Thus, some women, especially those with a partial mole, may be safely 

discharged from routine surveillance once an undetectable value is achieved. 

Shortened surveillance could enable women to attempt a subsequent pregnancy 

sooner. However, GTN may still rarely develop after an hCG level has returned 

to normal, potentially leading to increased morbidity. 

When pregnancies occur during the monitoring period, the resulting normal 

β-hCG production can hinder detection of postmolar progression to GTN. But 

other than complicating the monitoring schedule, these pregnancies fortunately 

are otherwise uneventful. To prevent difficulties with interpretation, women are 

encouraged to use effective contraception until achieving a β-hCG titer < 5 

mIU/mL or below the individual assay's threshold. COC use decreases the 

likelihood of pregnancy compared with less effective barrier contraception and 

does not increase the risk of GTN. Injectable medroxyprogesterone acetate is 

particularly useful when poor compliance is anticipated. In contrast, intrauterine 

devices are not inserted until the β-hCG level is undetectable because of the risk 

of uterine perforation if an invasive mole is present. 

 

 

■ Prophylactic Chemotherapy 

At the time of molar evacuation, chemotherapy can be administered to help 

prevent GTN development in high-risk patients who are unlikely to be compliant 

or for whom β-hCG surveillance is not available. In clinical practice, however, 

correctly categorizing a woman as high-risk for GTN development is difficult, as 

no combination of risk factors is universally accepted. Typical patients have 

complete moles and multiple risk factors, such as age > 40 years, previous history 

of molar pregnancy, or an excessively high β-hCG titer prior to evacuation. That 

said, few women are ultimately assigned to this group. Moreover, due to the risks 

of increased drug resistance, delayed treatment of GTN, and toxic side effects, 

this practice cannot currently be recommended. Prophylactic chemotherapy is not 

routinely offered. 

However, a single dose of dactinomycin has been shown to reduce the 

incidence of postmolar GTN in certain populations. For example, in one 

randomized trial, 60 Thai women who had high-risk complete moles were 

assigned to receive either prophylactic dactinomycin or placebo at the time of 

evacuation. Adjuvant chemotherapy reduced the incidence of GTN from 50 

percent to 14 percent, but toxicity was significant. As a result, prophylactic 

chemotherapy is generally used only in those countries with limited resources to 

reliably monitor patients after evacuation. 

 

■ Ectopic Molar Pregnancy 
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The true incidence of GTD developing outside the uterine cavity approximates 

1.5 per 1 million births. More than 90 percent of suspected cases will reflect an 

overdiagnosis of florid extravillous trophoblastic proliferation in the fallopian 

tube. As with any ectopic pregnancy, initial management usually involves 

surgical removal of the conceptus and histopathologic evaluation. 

 

■ Coexistent Fetus 

At times, a twin pregnancy can consist of a hydatidiform mole and a coexisting 

fetus. The estimated incidence is 1 per 20.000 to 100,000 pregnancies. Coexisting 

complete moles and healthy cotwin pregnancies have a high risk of spontaneous 

abortion, but approximately 40 percent result in live births. The risk of 

progression to GTN was 16 percent in first-trimester terminations and not 

significantly higher (21 percent) in women who continued then pregnancies. 

Because the risk of malignancy is unchanged with advancement of gestational 

age, pregnancy continuation may be allowed, provided that severe maternal 

complications are controlled and fetal growth is normal. Importantly, these cases 

should be distinguished early from a single partial molar pregnancy with its 

abnormal associated fetus. Fetal karyotyping to confirm a normal fetal 

chromosomal pattern is also recommended. 

 

 

 

 

GESTATIONAL TROPHOBLASTIC NEOPLASIA 

This term primarily encompasses pathologic entities that are characterized by 

aggressive invasion of the endometrium and myometrium by trophoblast cells. 

Histologic categories include common tumors such as the invasive mole and 

gestational choriocarcinoma, as well as the rare placental-site trophoblastic tumor 

and epithelioid trophoblastic tumor. Although these histologic types have been 

characterized, in most cases of GTN, no tissue is available for pathologic study. 

Instead, GTN is diagnosed based on elevated β-hCG levels and managed 

clinically. 

Gestational trophoblastic neoplasia typically develops with or follows some 

form of pregnancy. Most cases follow a hydatidiform mole. Rarely, GTN 

develops after a live birth, miscarriage, or termination. Occasionally, the 

antecedent gestation cannot be confirmed with certainty. Many of the reported 

nonmolar cases may actually represent disease originating from an unrecognized 

early mole. 

 

■ Histologic Classification 

Invasive Mole 

This common manifestation of GTN is characterized by whole chorionic villi that 

accompany excessive trophoblastic overgrowth and invasion. These tissues 
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penetrate deep into the myometrium, sometimes to involve the peritoneum, 

adjacent parametrium, or vaginal vault. Such moles are locally invasive but 

generally lack the pronounced tendency to develop widespread metastases typical 

of choriocarcinoma. Invasive moles originate almost exclusively from a complete 

or a partial hydatidiform mole. 

 

Gestational Choriocarcinoma  

This extremely malignant tumor contains sheets of anaplastic trophoblast and 

prominent hemorrhage, necrosis, and vascular invasion. However, formed villous 

structures are characteristically absent. Gestational choriocarcinoma initially 

invades the endometrium and myometrium but tends to develop early blood-

borne systemic metastases. 

Most cases develop following evacuation of a molar pregnancy. but these 

tumors may also follow a nonmolar pregnancy. Specifically, gestational 

choriocarcinoma develops in approximately 1 in 30.000 nonmolar pregnancies. 

Two thirds of such cases follow term pregnancies, and one third develop after a 

spontaneous abortion or pregnancy termination. Vaginal bleeding was the most 

common symptom in all groups. For this reason, abnormal bleeding for more than 

6 weeks following any pregnancy warrants evaluation with β-hCG testing to 

exclude a new pregnancy or GTN. 

When choriocarcinoma is diagnosed after a live birth, the antecedent 

pregnancy usually proceeded normally to term. Occasionally, unanticipated 

choriocarcinoma is detected in an otherwise normal appearing placenta at 

delivery. More commonly, however, the diagnosis of choriocarcinoma is delayed 

for months due to subtle signs and symptoms. Most patients present with 

intermenstrual bleeding, and high β-hCG levels are detected. Less frequently, the 

diagnosis is made in an asymptomatic woman by an incidental positive pregnancy 

test. In part because of the typical delay to diagnosis, choriocarcinomas following 

term pregnancies are associated with high-risk features and a higher mortality rate 

than GTN following nonmolar abortions. Death rates range from 10 to 15 percent. 

In contrast to this gestational choriocarcinoma, primary “nongestational” 

choriocarcinoma is an ovarian germ cell tumor. Although rare, ovarian 

choriocarcinoma has a histologic appearance identical to that of gestational 

choriocarcinoma. It is in part distinguished by the lack of a preceding pregnancy. 

 

Placental-site Trophoblastic Tumor  

This tumor consists predominantly of intermediate trophoblasts at the placental 

site. It is a rare GTN variant with unique disease behavior. Placental-site 

trophoblastic tumor (PSTT) can follow any type of pregnancy but develops most 

commonly following a term gestation. Typically, patients have irregular bleeding 

months or years after the antecedent pregnancy, and the diagnosis is not 

entertained until endometrial sampling has been performed. PSTT tends to 

infiltrate only within the uterus, disseminates late in its course, and produces low 
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β-hCG levels. Of interest, an elevated proportion of free β-subunit can help to 

discriminate it from other GTN types if the endometrial biopsy is equivocal. 

When this tumor does spread, the pattern mirrors that of gestational 

choriocarcinoma. Metastases often spread to the lungs, liver, or vagina. 

Hysterectomy is the primary treatment for nonmetastatic PSTT due to its 

relative insensitivity to chemotherapy. In particularly motivated patients, fertility-

sparing procedures have mixed results. 

Metastatic PSTT has a much poorer prognosis than its postmolar GTN 

counterparts. As a result, aggressive combination chemotherapy is indicated. 

EMA/EP regimens of etoposide, methotrexate, and dactinomycin (actinomycin 

D) that alternate with etoposide and cisplatin (Platinol) are considered the most 

effective. Radiation, however, may also have a role. The overall 10-year survival 

is 70 percent, but patients with metastases, especially stage IV disease, have a 

much poorer prognosis. 

 

Epithelioid Trophoblastic Tumor 

This rare trophoblastic tumor is distinct from gestational choriocarcinoma and 

PSTT. The preceding pregnancy event may be remote, or in some cases, a prior 

gestation cannot be confirmed. Epithelioid trophoblastic tumor develops from 

neoplastic transformation of chorionic-type intermediate trophoblast. 

Microscopically, this tumor resembles PSTT, but the cells are smaller and display 

less nuclear pleomorphism. Grossly, epithelioid trophoblastic tumor grows in a 

nodular fashion rather than the infiltrative pattern of PSTT. Hysterectomy is again 

the primary treatment due to presumed chemoresistance and since the diagnosis 

is usually confirmed in advance by endometrial biopsy. More than one third of 

patients will present with metastatic disease and demonstrable chemoresistance 

to multiagent therapy, which portends a poor prognosis. 

 

 

■ Diagnosis 

Most GTN cases are clinically diagnosed, using β-hCG evidence to identify 

persistent trophoblastic tissue. Tissue is infrequently available for pathologic 

diagnosis, unless a diagnosis of placental-site or nongestational tumor is being 

considered. As a result, most medical centers diagnose GTN on the basis of rising 

β-hCG values or a persistent plateau of β-hCG values for at least 3 weeks. 

Unfortunately, uniformity is lacking in the definition of a persistent plateau. 

When serologic criteria for GTN are met, a new intrauterine pregnancy is 

excluded using β-hCG levels that are correlated with sonographic findings. This 

is done especially if there has been a long delay in monitoring of serial β-hCG 

levels or noncompliance with contraception or both. 

 

■ Assessment 
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Patients with GTN undergo a thorough pretreatment assessment to determine 

disease extent. The initial evaluation may be limited to pelvic examination, chest 

radiograph, and pelvic sonography or abdominopelvic computed tomography 

(CT) scanning. Although approximately 40 percent of patients will have 

micrometastases not otherwise visible on chest radiography. Chest CT is not 

needed because these small lesions do not affect outcome. However, pulmonary 

lesions identified on chest radiograph should prompt CT of the chest and 

magnetic resonance (MR) imaging of the brain. Fortunately, central nervous 

system involvement is rare in the absence of neurologic symptoms or signs. 

Positron emission tomography (PET) may occasionally be useful to evaluate 

occult choriocarcinoma or relapse from previously treated GTN when 

conventional imaging is equivocal or fails to identify metastatic disease. 

 

■ Staging 

Gestational trophoblastic neoplasia is anatomically staged based on a system 

adopted by the International Federation of Gynecology and Obstetrics (FIGO) 

(Table 1).  

 

 
 

Patients at low risk for therapeutic failure are distinguished from those at high 

risk by using the modified prognostic scoring system of the World Health 

Organization (WHO) (Table 2). 
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About 95 percent of patients will have a WHO score of 0 to 6 and will be 

considered to have low-risk disease. The remainder will have a score of 7 or 

higher and be assigned to the high-risk GTN group. For the most accurate 

description of affected patients, the Roman numeral corresponding to FIGO stage 

is separated by a colon from the sum of the ride factor scores, for example, stage 

II:4 or stage IV:9. This description best reflects disease behavior. Women with 

high-risk scores are more likely to have tumors that are resistant to single-agent 

chemotherapy. They are therefore treated initially with combination 

chemotherapy. Although patients with stage I disease infrequently have a high-

risk score, those with stage IV disease invariably have a high-risk score. Women 

diagnosed with FIGO stage I, II, or III GTN have a survival rate approaching 100 

percent. 

 

Nonmetastatic Disease 

Invasive moles arising from complete molar gestations make up most 

nonmetastatic GTN cases. Approximately 12 percent of complete moles develop 

locally invasive disease after evacuation, compared with only 4 to 6 percent of 

partial moles. Epithelioid trophoblastic tumor and PSTT are other rare causes of 

nonmetastatic GTN. Locally invasive trophoblastic tumors may perforate the 

myometrium and lead to intraperitoneal bleeding. Alternatively, vaginal 

hemorrhage can follow tumor erosion into uterine vessels, or necrotic tumor may 

involve the uterine wall and serve as a nidus for infection. Fortunately, the 

prognosis is typically excellent for all types of nonmetastatic disease despite these 

possible manifestations. 

 

Metastatic Disease 

Choriocarcinomas originating from complete molar gestations account for most 

cases of metastatic GTN. Three to 4 percent of complete moles develop metastatic 

choriocarcinoma after evacuation. This event is rare following any other type of 
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molar or nonmolar gestation. Choriocarcinomas have a propensity for distant 

spread and should be suspected in any woman of reproductive age with metastatic 

disease from an unknown primary. Moreover, because of this tendency, 

chemotherapy is indicated whenever choriocarcinoma is diagnosed 

histologically. 

Although many patients are largely asymptomatic, metastatic GTN is highly 

vascular and prone to severe hemorrhage either spontaneously or during biopsy. 

Heavy menstrual bleeding is a common presenting symptom. The most common 

sites of spread are the lungs (80 percent), vagina (30 percent), pelvis (20 percent), 

liver (10 percent), and brain (10 percent). Patients with pulmonary metastases 

typically have asymptomatic lesions identified on routine chest radiograph and 

infrequently present with cough, dyspnea, hemoptysis, pleuritic chest pain, or 

signs of pulmonary hypertension. In patients with early development of 

respiratory failure that requires intubation, the overall outcome is poor. Hepatic 

or cerebral involvement is encountered almost exclusively in patients who have 

had an antecedent nonmolar pregnancy and a protracted delay in tumor diagnosis. 

These women may present with associated hemorrhagic events. Virtually all 

patients with hepatic or cerebral metastases have concurrent pulmonary or 

vaginal involvement or both. Great caution is used in attempting excision of any 

metastatic disease site due to the ride of profuse hemorrhage. Thus, this practice 

is almost uniformly avoided except in extenuating circumstances of life-

threatening brainstem herniation or chemotherapy-resistant disease. 

 

■ Treatment 

Surgery 

Most patients diagnosed with postmolar GTN have persistent tumor confined to 

the endometrial cavity and are treated primarily with chemotherapeutic agents. 

Repeat dilatation and curettage is generally avoided to prevent morbidity and 

mortality caused by uterine perforation, hemorrhage, infection, uterine adhesions, 

and anesthetic complications. Accordingly, second evacuations are not typically 

performed unless patients have persistent uterine bleeding and substantial 

amounts of retained molar tissue. Repeat uterine curettage is a more standard part 

of postmolar GTN management in Europe. This practice reduces both the number 

of patients needing any further treatment and the number of courses in those who 

do require chemotherapy. A second evacuation followed by continued 

surveillance, however, is a less attractive option, even for poorly compliant 

patients, than single-agent chemotherapy. 

Hysterectomy may play several roles in GTN treatment. First, it may be 

performed to primarily treat PSTT, epithelioid trophoblastic tumors, or other 

chemotherapy-resistant disease. Second, severe uncontrollable vaginal or 

intraabdominal bleeding may necessitate hysterectomy as an emergency 

procedure. Because of these more extreme indications, most women undergoing 

hysterectomy have elevated pretreatment risk scores, unusual pathology, and 
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higher mortality rates. Finally, adjuvant hysterectomy decreases the total dose of 

chemotherapy needed to achieve clinical remission in low-risk GTN. Patients 

with disease apparently confined to the uterus who do not desire future fertility 

should be counseled about this option. However, the risk of GTN persistence after 

hysterectomy remains approximately 3 to 5 percent, and these patients should be 

monitored post operatively. 

Residual lung metastases may persist in 10 to 20 percent of patients achieving 

clinical remission of GTN after chemotherapy completion. These patients do not 

appear to have an increased risk of relapse compared with those having normal 

chest radiographs or CT scans. Thus, thoracotomy is not usually necessary unless 

remission cannot otherwise be achieved. In general, the optimal patient to be 

counseled for thoracotomy will have stage III GTN, a preoperative β-hCG level 

< 1500 mIU/mL, and a solitary lung nodule resistant to chemotherapy. 

 

Chemotherapy for Low-Risk GTN Methotrexate.  

Most patients with hydatidiform mole who develop GTN are at low risk of 

chemotherapy resistance (score 0-6). Single-agent methotrexate is the most 

common treatment, and complete response rates range from 67 to 81 percent for 

variations of the two most common intramuscular (IM) methotrexate regimens. 

Although bundled as low-risk disease, the highest cure rates occur in patients with 

the lowest WHO scores (0-1), and rates decline proportionally as WHO scores 

rise. Thus, patients with a WHO score of 6 should at least be considered for 

upfront combination therapy. Overall, 19 to 33 percent of women develop 

methotrexate resistance and are switched to other agents, described subsequently. 

It is recommended weekly administration of methotrexate at a maximum dose 

of 50 mg/m2 with minimal toxicity. This regimen is continued weekly until β-

hCG levels are undetectable, and then two or three additional weekly doses are 

given. Alternatively, Charing Cross Hospital and University of Sheffield 

investigators currently use an 8-day alternating regimen of 50 mg IM 

methotrexate on treatment day's 1, 3, 5, and 7, and oral folinic acid. 7.5 to 15 mg 

taken orally on days 2, 4, 6, and 8. Treatment is repeated every 2 weeks. 

Methotrexate is a folic acid antagonist that inhibits DNA synthesis. Mild 

stomatitis is the most common side effect, but other serosal symptoms, especially 

pleurisy, develop in up to one quarter of patients treated with low-dose 

methotrexate. Pericarditis, peritonitis, and pneumonitis are infrequent. Toxicity 

develops more frequently with the more intense 8-day regimens compared with 

weekly administration. This is despite routine folinic acid “rescue.” which is 

provided to protect normal mucosal and serosal cells. 

 

Dactinomycin.  

Dactinomycin is less frequently used for the primary treatment of low-risk disease 

due to toxicity concerns, but it has superior efficacy as a single agent. In a 

prospective GOG trial (protocol #174) of low-risk GTN, patients were randomly 
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assigned to biweekly “pulse” 1.25-mg dose dactinomycin or to weekly 

methotrexate, 30 mg/m2. Among 215 eligible patients, a complete response was 

observed in 69 percent given dactinomycin and in 53 percent given methotrexate. 

However, advocates of methotrexate have speculated that the unexpectedly low 

efficacy of methotrexate observed in this study may be due to subtherapeutic 

dosing. Moreover, those randomized to dactinomycin were twice as likely to 

develop alopecia and were the only patients to develop grade 4 toxicity. As yet, 

no trials have directly compared pulse dactinomycin and the widely used 8-day 

methotrexate regimen. Since survival rates are so high, methotrexate is usually 

tried first because most clinicians consider it to be the least toxic. 

Patients who do not respond to an initial single-agent chemotherapeutic 

regimen fail to have persistently dropping β-hCG levels. These women should 

have their score recalculated using the modified WHO prognostic scoring system. 

Most women will still be considered low-risk and may be switched to a single-

agent second-line therapy. Methotrexate-resistant GTN often responds to 

dactinomycin. The GOG demonstrated a 74-percent success rate in a Phase II trial 

(protocol #176) of pulse dactinomycin as salvage treatment in 38 patients with 

methotrexate-resistant GTN. Etoposide is less commonly used in this setting but 

is also effective. Patients initially treated with pulse dactinomycin who develop 

resistant GTN may still be successfully treated with the 5-day course of 

dactinomycin. Alternatively, single-agent methotrexate or etoposide is often 

effective in these cases. 

 

Chemotherapy for High-Risk GTN  

Approximately 5 percent of GTN patients present with high-risk disease and 

usually have numerous metastases months or years after the causative pregnancy. 

Such patients are likely to develop drug resistance to single-agent chemotherapy. 

Etoposide, methotrexate, and dactinomycin (actinomycin D) alternating with 

cyclophosphamide and vincristine (Oncovin) (EMA/CO) chemotherapy is a well-

tolerated and highly effective regimen for high-risk GTN. It is considered the 

preferred treatment for most high-risk disease. Response rates are comparable 

whether patients are treated primarily or after failure of single-agent methotrexate 

and/or dactinomycin. 

Patients with high-risk disease have an overall survival rate of 86 to 92 

percent, although approximately one quarter become refractory to or relapse from 

EMA/CO. Secondary treatment usually involves platinum-based chemotherapy 

combined with possible surgical excision of resistant disease. EMA/EP is an 

effective option in patients resistant to EMA/CO, but paclitaxel (Taxol) plus 

cisplatin alternating with paclitaxel plus etoposide (TP/TE) has comparable 

efficacy and appeals less toxic. Bleomycin, etoposide, and cisplatin (BEP) is 

another potentially effective regimen. 

High-risk patients with a large disease burden are at ride for early death with 

standard EMA/CO due to tumor-lysis related hemorrhage and clinical 
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deterioration. In these selected circumstances, “induction low-dose etoposide-

cisplatin” appeals to reduce the mortality risk 10-fold. 

 

Brain Metastases 

Patients with cerebral metastases may present with seizures, headaches, or 

hemiparesis. Occasionally, they are moribund on arrival after not recognizing the 

significance of their symptoms or following an extended delay in diagnosis. In 

such extenuating circumstances, emergency craniotomy may be indicated to 

stabilize the patient and is followed by critical care support throughout the active 

phase of treatment. In experienced centers, virtually all GTN-related deaths occur 

in stage IV patients with WHO risk scores of 12 or more. 

Fortunately, the cure rate for those with brain metastases is high if neurologic 

deterioration does not occur within the first weeks after diagnosis. The sequence 

of aggressive multimodality therapy is controversial but may include 

chemotherapy, surgery, and radiation. It has been reported an 85-percent survival 

rate among 27 patients treated from 1991 to 2013 by EMA/CO or EMA/EP with 

an enhanced intravenous dose (1 g/m2) of methotrexate combined with intrathecal 

methotrexate until β-hCG levels were undetectable. Whole-brain radiation 

therapy can also be an efficacious adjunct to combination chemotherapy and 

surgery but can induce permanent intellectual impairment. 

 

■ Posttreatment 

Surveillance 

Monitoring of patients with low-risk GTN consists of weekly β-hCG 

measurements until the level is undetectable for 3 consecutive weeks. This is 

followed by monthly titers until the level is undetectable for 12 months. Patients 

with high-risk disease are followed for 24 months due to the greater risk of late 

relapse. Patients are encouraged to use effective contraception, as outlined earlier, 

during the entire surveillance period. 

 

Treatment Sequelae 

Despite the favorable prognosis, patients and their partners carry pregnancy 

concerns for a protracted time. Sexual dysfunction is an underreported 

complication. These and other potential sequelae highlight the importance of a 

multidisciplinary approach to management. 

Although patients may expect a normal reproductive outcome after achieving 

remission from GTD, some evidence suggests that adverse maternal outcomes 

and spontaneous abortion occur more frequently among those who conceive 

within 6 months of chemotherapy completion. Women having a pregnancy 

affected by a histologically confirmed complete or partial mole may be counseled 

that the risk of a repeat mole in a subsequent pregnancy approximates 1 percent. 

Most will be of the same type of mole as the preceding pregnancy. Women who 

become pregnant within 12 months post chemotherapy for GTN can be reassured 
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of a likely favorable outcome, although the safest option is still to delay 

pregnancy for the full year. Pregnancy after combination EMA/CO chemotherapy 

for GTN also has a high probability of success and favorable outcome. All major 

cytotoxic treatments except methotrexate increase the ride of early menopause. 

In some cases, secondary tumors can develop as a result of cancer treatment. 

Etoposide-based combination chemotherapy has been associated with an 

increased risk of leukemia, colon cancer, melanoma, and breast cancer up to 25 

years after treatment for GTN. An overall 50-percent excess risk was observed. 

Etoposide is therefore reserved to treat patients who are likely to be resistant to 

single-agent chemotherapy and, in particular, those with high-risk metastatic 

disease. 

 

Quiescent Gestational Trophoblastic Disease 

Patients with persistent mild elevations (usually <50 mIU/mL) of true β-hCG may 

have a dormant premalignant condition if no tumor is identified by physical 

examination or imaging studies. In this instance, phantom β-hCG, described next, 

should also be conclusively excluded as a possibility. The low β-hCG titers may 

persist for months or years before disappearing. Chemotherapy and surgery 

usually have no effect. Hormonal contraception may be helpful in lowering titers 

to an undetectable level, but patients are closely monitored since metastatic GTN 

may eventually develop. 

 

■ Phantom β-hCG 

Occasionally, persistent mild elevations of serum β-hCG are detected that lead 

physicians to erroneously treat patients with cytotoxic chemotherapy or 

hysterectomy or both, when in reality no true β-hCG molecule or trophoblastic 

disease is present. This “phantom” β-hCG reading results from heterophilic 

antibodies in the serum that interfere with the β-hCG immunoassay and cause a 

false-positive result. 

Several steps can clarify the diagnosis. First, a urine pregnancy test can be 

performed. With phantom β-hCG, the heterophilic antibodies are not filtered or 

renally excreted. Thus, these test altering antibodies will be absent from the urine, 

and urine testing will show true negative results for β-hCG. Importantly, to 

conclusively exclude trophoblastic disease by this method, the index serum β-

hCG level must be significantly higher than the detection threshold of the urine 

test. Second, performing serial dilutions of the serum sample leads to a 

proportional decrease in the β-hCG level if β-hCG is truly present. However, 

phantom β-hCG measurements will be unchanged by dilution. In addition, if 

phantom β-hCG is suspected, some specialized laboratories may be able to block 

the heterophilic antibodies. Last, heterophilic antibodies will cause interference 

with one assay, but they may bind poorly to another assay's antibodies. Thus, 

switching β-hCG assay kits to one by a different manufacturer may accurately 

demonstrate the absence of true β-hCG. 


