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Abstract

The leading cause of death from gyneco-
logic malignancies in the United States is
epithelial ovarian cancer. The significant
risk factor for development of ovarian
cancer is advancing age, although there is
clearly a genetic predisposition—often as-
sociated with the BRCAI and BRCA2
genes—in at least 5% to 10% of all epithe-
lial ovarian cancers.

Oral contraceptives are known to re-
duce the risk for development of ovarian
cancer and should be considered as a
method of birth control in women at in-
creased risk. Currently, there is no accept-
able method of screening for this disease,
although measurement of CA-125 level
and transvaginal ultrasound have been
utilized.

Ovarian cancer is a surgically staged
disease. In apparent early-stage disease,
complete surgical staging is critical for the
selection of adjunctive therapy. In ad-
vanced-stage disease, the goal is primary
cytoreduction.

Standard postoperative therapy for
advanced-stage ovarian cancer includes
platinum-based chemotherapy with the
substitution of paclitaxel for cyclophos-
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phamide occurring in the last decade. De-
spite these advances in chemotherapy,
ovarian cancer continues to be fatal in far
too many cases. (CA Cancer J Clin
1999;49:297-320.)

Introduction

Epithelial ovarian cancer continues to be
the leading cause of death from gyneco-
logic malignancies in the United States.
The American Cancer Society estimates
that in 1999, 25,200 new cases will be di-
agnosed and that 14,500 women will die
of this disease.! In the past decade, the
number of ovarian cancers has increased
30% and the number of ovarian cancer
deaths has increased 18% .2

Ovarian cancer is difficult to diag-
nose at an early stage. Thus, most are at
an advanced stage when discovered. His-
tologic confirmation of the diagnosis, sur-
gical staging, and aggressive surgical de-
bulking, when possible, are all part of the
initial evaluation and treatment of this
disease. In most cases, surgery is followed
by chemotherapy.

Ovarian cancer usually portends a
grave prognosis; however, in contrast to
many metastatic epithelial cancers, a cure
is possible in a subset of patients with ad-
vanced disease. In addition, the advent of
effective chemotherapy that can be ad-
ministered with less toxicity has provided
an improved sense of well-being for many
patients who are not ultimately cured.

It is important that physicians and
other allied health personnel who pro-
vide care to women be familiar with ovar-
ian cancer. This article reviews the im-
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portant points in prevention, diagnosis
and treatment of this disease.

Risk Factors

As with many cancers, advancing age is
the most significant risk factor for the de-
velopment of ovarian cancer. The risk in-
creases from 15.7 to 54 per 100,000 as one
ages from 40 to 79 years.> The mean age
at diagnosis is 59.4 In the United States,
approximately one woman in 70 develops
ovarian cancer.

Other than age, the strongest risk
factor for the development of ovarian
cancer is a familial history of the disease.
It is estimated that at least 5% to 10% of
all epithelial ovarian cancers result from a
hereditary predisposition in which
germline inheritance of a mutant gene
confers autosomal dominant susceptibili-
ty with high penetrance.>’ The average
age of onset for ovarian cancers thought
to be familial in origin is significantly low-
er, up to 10 years, than that of ovarian
cancer in the general population.”$

Analysis of familial ovarian cancer
pedigrees and other epidemiologic stud-
ies have confirmed the existence of three
ovarian cancer hereditary syndromes.
All physicians should be aware of these
hereditary manifestations because two of
these syndromes include diseases not tra-
ditionally cared for by a gynecologist.
The syndromes are: (1) breast and ovari-
an cancer syndrome, in which both can-
cers occur at a higher rate than they do in
the general population and both occa-
sionally occur in the same individual; (2)
ovarian cancers associated with a higher
rate of colorectal and endometrial can-
cers that define the hereditary nonpoly-
posis colorectal cancer [HNPCC] syn-
drome;>3 and (3) site-specific ovarian
cancer syndrome. 39111415

The site-specific syndrome probably
accounts for only 10% to 15% of ovarian
cancers, whereas the breast and ovarian
cancer syndrome is present in 65% to
75% of all cases of hereditary ovarian

cancer.”!* HNPCC syndrome also ac-
counts for 10% to 15% of all hereditary
ovarian cancer cases.’

Most breast and ovarian cancer fam-
ilies are linked to the BRCA1 gene.'®!7
Those that are not linked to BRCA1 are
probably linked to the BRCA2 gene.!$1?
At least one study shows that essentially
all families with site-specific ovarian can-
cer syndrome are linked to the BRCA1
gene, suggesting that these cancers are
likely to represent manifestations of the
breast and ovarian cancer syndrome in
which early onset breast cancer has not
yet appeared.”

The penetrance of BRCA1 muta-
tions was estimated to be about 95%,
providing a cumulative risk of about 63%
for the development of ovarian cancer by
age 70.8 More recent information, indi-
cates that penetrance is not as great as ini-
tially thought and that modifying genetic
loci may affect penetrance. Current esti-
mates have been revised downward con-
siderably and suggest a lifetime ovarian
cancer risk of only 16% for carriers of ei-
ther BRCA1 or BRCA2.%

Another risk factor for this disease
includes nulliparity, each pregnancy re-
ducing the chance of developing ovarian
cancer by 10%.2! Early menarche and
late menopause are also known to in-
crease the risk of development of this dis-
ease.”?

Oral contraceptive use reduces the
risk for the development of ovarian can-
cer by 30% to 60%. A World Health Or-
ganization Study showed that the relative
risk of ovarian cancer decreased as the
duration of oral contraceptive use in-
creased, with women using oral contra-
ceptives for five or more years decreasing
their risk by 50% .7

Because lactation, pregnancy, and
use of oral contraceptives reduce the risk
of ovarian cancer whereas early menar-
che and late menopause increase the risk,
it has been postulated that a greater num-
ber of ovulations leads to a greater num-
ber of repairs of the ovarian epithelium.
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This results in a high risk for inadequate
or aberrant repair, leading, in turn, to car-
cinogenesis. The observation that both
tubal ligation and hysterectomy reduce
the risk of ovarian cancer lends some cre-
dence to this theory.?* It may be that this
reduction is secondary to either an inter-
ruption of the ability of co-carcinogens to
get to the ovary via the genital tract or a
change in the hormonal milieu that in
some way reduces the risk of carcinogen-
esis in the disrupted epithelium.

Prevention

Advancing age, the major risk factor for
the development of ovarian cancer is, of
course, unalterable. However, all physi-
cians caring for women should consider
ways to reduce the risk of developing
ovarian cancer, especially because no ef-
fective screening method for this disease
exists.

Because oral contraceptive use is
known to decrease the risk for the devel-
opment of ovarian cancer, it should be
strongly considered as a method of birth
control, particularly in women believed
to be at increased risk. When permanent
sterilization is contemplated, both tubal
ligation and hysterectomy should be con-
sidered in light of some evidence that
these procedures reduce the risk of devel-
oping this disease.

Prophylactic oophorectomy should
be a consideration in women with a
hereditary predisposition to ovarian can-
cer. Although an earlier study suggested
that in these women the risk of develop-
ing intraperitoneal  carcinomatosis
after oophorectomy was substantial (as
high as 10% ),” a more recent report on a
larger group of women suggests a rate
closer to 1.8%.%

A recent multi-institutional study
suggested a 24-fold increase in “ovarian”
cancer for women at risk who had not un-
dergone oophorectomy compared with a
13-fold increase in ‘“ovarian” cancer
among women at risk who had under-

gone oophorectomy.”’ Because BRCA1
carriers have a substantially increased
risk of developing of ovarian cancer, it
seems clear that prophylactic oophorec-
tomy can prevent ovarian cancer in these
women.

The issues related to genetic test-
ing—technical, ethical, legal, and psy-
chosocial—are formidable and will con-
tinue to evolve over the next several
decades. It has been suggested that fami-
lies with a total of five or more breast or
ovarian cancers in first- or second-degree
relatives qualify as having the breast and
ovarian cancer syndrome,' as do families
with at least three cases of early onset (be-
fore age 60) breast or ovarian cancer.!”

Genetic testing should be considered
in these families; however, it should be
performed in conjunction with estab-
lished research programs that have a cer-
tified laboratory, pre- and post-test coun-
seling, and continued emphasis on the
ethical, legal, and psychosocial aspects of
genetic testing.

The American College of Obstetri-
cians and Gynecologists suggested in 1994
that prophylactic oophorectomy should
be considered in any woman with (1) two
or more first-degree relatives with epithe-
lial ovarian carcinoma; (2) a pedigree of
multiple occurrences of nonpolyposis
colon cancer, endometrial cancer, and
ovarian cancer; and (3) a pedigree of mul-
tiple cases of breast and ovarian cancer.

In view of more recent findings, how-
ever, recommending referral of these
women to established genetic research
programs for evaluation and development
of options now seems more prudent. This
not only provides these women with eval-
uation by experts in the field but also al-
lows a more rapid accumulation of knowl-
edge in all aspects of genetic testing.

Screening

The five-year survival rate for ovarian
carcinoma varies from 87.8% for stage
IA disease to 18% for stage IV, suggest-
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ing that early detection can decrease
mortality.?

Early detection requires a reliable
screening test. An optimal screening test
has high sensitivity, specificity, patient ac-
ceptance and is easy to perform. The
three screening techniques available at
this time (pelvic examination, CA-125
level, and vaginal ultrasound) do not ac-
tually diagnose ovarian cancer but only
suggest its presence; laparotomy is re-
quired for definitive diagnosis.

Based on the prevalence of ovarian
cancer in the population, the positive pre-
dictive value of a screening test for ovari-
an cancer with a 99% specificity in
women 45 to 75 years of age is estimated
to be approximately 4%. This would lead
to 24 negative laparotomies for each case
of ovarian cancer detected. None of the
single tests mentioned reaches this level
of specificity.

PELvVIC EXAMINATION

The pelvic examination, which is the cur-
rent standard for screening women with
ovarian cancer, has limited value because
its sensitivity for detecting a mass mea-
suring 4 by 6 centimeters is only 67%. A
15-year study evaluating pelvic examina-
tions found six ovarian cancers in 1,319
women who underwent 18,753 pelvic ex-
aminations, further demonstrating the in-
adequacy of this method of screening.?

CA-125 LEVEL

The most extensively studied tumor mark-
er used in screening for ovarian cancer is
CA-125, a high molecular weight glyco-
protein recognized by the murine OC-125
monoclonal antibody as an immunogen.
The normal level is 35 U/ml. CA-125 lev-
els are elevated (greater than 35 U/ml) in
85% of epithelial ovarian cancers but in
only 50% of patients with stage I disease,
the stage at which intervention is most
likely to have an impact on mortality.

The CA-125 can be elevated in sev-
eral other disease processes, including en-
dometriosis, pelvic inflammatory disease,

adenomyosis, liver disease, pancreatitis,
peritonitis, and many other benign
processes. It also may be elevated in a
number of other malignant processes, in-
cluding endometrial adenocarcinoma;
biliary tract tumors; and hepatic, pancre-
atic, breast, and colon carcinomas. A re-
cent review of several large studies using
CA-125 and other markers concluded
that the CA-125 does not have adequate
specificity to warrant its use in mass
screening for ovarian cancer.”

The addition of other serum markers
complementary to CA-125 may increase
sensitivity, specificity, and positive pre-
dictive value.®*3! However, these other
markers have not been tested in large tri-
als and certainly increase the cost of
screening.

It has also been suggested that serial
determinations of a marker improve
specificity and positive predictive value.®
A progressive increase in serum marker
levels is more indicative of ovarian malig-
nancy than is a single elevated marker
level; however, this approach may pro-
long the detection of early-stage disease.

TRANSVAGINAL ULTRASOUND

Although transabdominal and transvagi-
nal ultrasound have been investigated as
noninvasive screening modalities, trans-
vaginal ultrasound is the preferred
method because of its superior ability to
image the ovary. The major problem
with transvaginal ultrasound is its lack of
sufficient specificity. Morphologic scor-
ing systems have been proposed to in-
crease specificity. Criteria being studied
include size/volume, papillary projections
from the cyst wall, and cyst complexity.
A large study of 3,220 women using trans-
vaginal ultrasound and a morphologic in-
dex provided a specificity of 98.7% and a
positive predictive value of 6.8%. Forty-
four laparotomies were required to find
three cancers, two of which were stage 1.3

Another  proposed  screening
method is color Doppler imaging cou-
pled with transvaginal ultrasound to de-
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tect specific flow patterns related to ma-
lignant disease. The use of color flow
Doppler is based on observed differ-
ences in vascularity associated with neo-
plasms. Low impedance in relation to
flow, as reflected by a pulsatility index
below 1.0, was demonstrated in 16 of 17
malignancies.** In contrast, the pulsatili-
ty index was 1.0 or higher in 35 of 36 cas-
es of benign ovarian tumors. The sensi-
tivity and specificity of the pulsatile index
in identifying malignant tumors in this
study were 94% and 97%, respectively.

A study of 1,600 women with a fami-
ly history of ovarian cancer ended with 61
patients having a surgical procedure. Six
ovarian cancers (five stage I, one stage I1I)
and three tumors were considered to have
low malignant potential.® Color flow
Doppler is, of course, a more expensive
technology, and its ability to differentiate
early ovarian malignancies (stage I) from
benign ovarian tumors is unknown.

A summary of five studies using
transabdominal ultrasound, transvaginal
ultrasound, morphologic index, and color
Doppler indices in various combinations
screened 11,283 women. Four hundred
eighty-six of these women required la-
parotomy for definitive diagnosis. Twen-
ty-two cases of cancer were found, 13 of
which were stage I, five of which were in-
vasive. This provides a specificity for
ovarian cancer of 95.8% and a positive
predictive value of 3.1.%

Screening Recommendations

In 1994, a National Institutes of Health
Consensus Conference on Ovarian Can-
cer concluded that there is no evidence
that screening with CA-125 and/or trans-
vaginal ultrasound can be used effectively
to decrease ovarian cancer mortality or
morbidity.®® These tests are not recom-
mended for routine screening at this time.
The Prostate, Lung, Colon, and Ovary
cancer screening trial sponsored by the
National Cancer Institute is currently test-
ing the efficacy of pelvic examination,

transvaginal ultrasound, and CA-125 level
in detecting ovarian cancer in women be-
tween the ages of 55 and 74. Future re-
commendations await the completion of
this prospective randomized trial.

WOMEN AT HIGH RIsSK

The appropriateness of screening women
who are high risk based on genetic studies
or family history continues to be debated.
Measurement of serum CA-125 levels and
transvaginal sonography have not been
systematically studied in this group of
women. Screening procedures may prove
more effective in the early detection of
ovarian cancer in women with genetic
predisposition; however, clinical trials are
needed to test this hypothesis. For now,
the American College of Obstetricians
and Gynecologists recommends an annu-
al rectovaginal examination, CA-125 lev-
el, and transvaginal ultrasound in women
at high risk until childbearing is complete
or to age 35, at which point prophylactic
oophorectomy should be considered.®®

Any physician who sees high-risk
members of HNPCC families has an even
more formidable challenge because of
the numerous cancers seen in this group
of patients. The consensus recommenda-
tions of the International Collaborative
Group on HNPCC include the option of
prophylactic total abdominal hysterecto-
my and bilateral salpingo-oophorectomy
in women who are undergoing subtotal
colectomy following the diagnosis of
colon cancer or in asymptomatic high-
risk members of HNPCC families with
severe cancer phobias.

Otherwise, surveillance guidelines for
high-risk individuals include, in addition
to colonoscopy procedures, endometrial
curettage, transvaginal ultrasound, possi-
bly Doppler color blood flow imaging of
the ovaries, and serum CA-125 measure-
ment annually after the age of 30.

The most recent recommendations
for follow-up care in individuals with an
inherited predisposition to cancer come
from a task force convened by the Cancer
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Figure 1

Management of a Woman with a Pelvic Mass

T FPor Surgical procedure
. TheG or MRisk of by gynecologic
grg'rqenlmchlul. T LDH or —— malignant ——— oncologist
. Fulln Bvels Solid mass disease or pediatric surgeon
ha(G TVS* with appropriate
knowledge and skills
LDH Normal ot FP Risk of
nd 6 malignant  ———— Surgical procedure
and LDK disease
and cysfic mass
< 8 cm qystic
unilqterul —> Reexamine 4-6 weeks
mobile (functional cyst) Surgical procedure
) by gynecologic
Pelvic Mass f——> Reproductive Age — TVS* Ascites or M_Sk of oncologist
Met-25  molignont o gurgical teom
>8mor disease ith .
widor | \lgm t;pgropnu(fje y
bilateral or flowledge and skiis
fixed Risk of
L— No ascites and ———> Surgical procedure
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(A125 Follow, if Repeat in 3 months
norml asymptomatic
L—>- Postmenopausal — TVS*
>5m Surgical procedure
or solid/septated by gynecologic
or 1 CA125 or oncologist or surgical
ascites team with appropriate

knowledge and skills

*Perform transvaginal ultrasound (TVS) only if needed to establish

dFP=alpha-fetoprotein; hCG=human chonic gonadotropin; LDH=lactate dehydrogenase.

size or cystic nature of mass.

Genetics Studies Consortium, organized
by the National Human Genome Re-
search Institute.**> For patients with
HNPCC-associated mutations, colonos-
copy is recommended every one to three
years starting at age 25. Endometrial can-
cer screening is also recommended.

The task force found insufficient evi-
dence to recommend surveillance for
ovarian cancer, but noted that some ex-
perts have recommended it. No recom-
mendation was made for or against pro-

phylactic surgery (i.e., colectomy or hys-
terectomy), but such surgery is an option
for mutation carriers.

Early breast cancer and ovarian can-
cer screening is recommended for indi-
viduals with BRCA1 mutations and early
breast cancer screening for women with
BRCA2 mutations. Again, no recom-
mendation was made for or against pro-
phylactic surgery (i.e., mastectomy or
oophorectomy), although it remains an
option for mutation carriers.
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Signs and Symptoms

Traditionally, both lay and medical
communities believed that early-stage
ovarian cancer is usually asymptomatic.
Thus, it has become known as the “silent
killer.”

Several studies, however, suggest
that women with localized disease have
symptoms that are quite similar to and
frequent as those in women with ad-
vanced disease.** Indeed, only 10% of
patients are without any symptoms.

The most common symptoms are
abdominal swelling, abdominal pain, in-
testinal symptoms, and vaginal bleeding.
Almost all of these symptoms are non-
specific. Therefore, all providers of care
for women should consider the possibility
of ovarian neoplasms when these symp-
toms persist. Diagnostic tests to be con-
sidered in addition to a pelvic examina-
tion include measurement of CA-125 and
transvaginal ultrasound in patients whose
symptoms persist and who have an other-
wise normal pelvic examination.

Diagnostic Tests

The evaluation of a suspected pelvic mass
should help determine whether the mass
is likely to be malignant and who is the ap-
propriate surgeon to perform diagnostic
laparotomy when indicated (Fig. 1).

PREMENARCHAL GIRLS AND
POSTMENOPAUSAL WOMEN

All masses, solid or cystic, found in pre-
menarchal children and adolescents and
in postmenopausal women should be
considered abnormal and potentially
malignant. Surgery is indicated in all of
these patients. The only exception oc-
curs when ultrasound in a post-
menopausal woman with a normal CA-
125 level reveals a completely cystic
mass, smaller than 5 cm in diameter
with no septations. When these criteria
are met, the patient may be followed
conservatively without laparotomy be-

cause the likelihood of malignancy is
quite low. The tests should be repeated
in three months to confirm that no
change has occurred.

In premenarchal girls, all solid mass-
es have the potential to be neoplastic.
Germ cell tumors, not discussed in this re-
view, should be strongly considered in this
age group.

Tumor markers, including alpha-fe-
toprotein (oFP), human chorionic go-
nadotropin (HCG), CA-125, and lactate
dehydrogenase (LDH), can help guide
the surgeon to the most likely diagnosis.
The level of oFP is elevated in endoder-
mal sinus tumors, HCG is elevated in
choriocarcinoma, and both are elevated
in embryonal cell tumors. LDH and low
levels of HCG are present in dysgermi-
nomas. Surgical procedures in children
and young women with solid masses and
elevated tumor markers should be per-
formed by gynecologic oncologists, or
pediatric surgeons.

WOMEN OF REPRODUCTIVE AGE

Pelvic masses found in women of repro-
ductive and postmenopausal age must be
evaluated preoperatively to determine
the probability of malignancy. This is im-
portant to ensure that the surgeon who
performs the laparotomy has the appro-
priate skills and training to complete the
necessary procedures.

A pelvic mass in a woman of repro-
ductive age may be a functional cyst, par-
ticularly if the mass is cystic, less than 6 to
8 centimeters in diameter, unilateral, and
mobile. If all of these criteria are pre-
sent, it is appropriate to reexamine the
patient in four to six weeks. If the mass
persists or has grown, exploratory la-
parotomy is indicated.

A pelvic mass in a patient with a
markedly elevated CA-125 level is likely
to be cancer whatever the age of the pa-
tient. Certainly, a solid or partially cystic
mass in a postmenopausal woman should
be considered malignant until proven
otherwise. A woman with a solid or par-
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Table 1
International Federation of Gynecology and Obstetrics (FIGO)

American Joint Committee on Cancer (AJCC)
Staging Systems for Ovarian Carcinoma

Staging of ovarian carcinoma is based on findings at clinical examination and by surgical exploration. The
histologic findings are to be considered in the staging, as are the cytologic findings of any effusions.
Biopsy should be obtained from suspicious areas outside of the pelvis.
TNM FIGO
Tl Stage | Tumor limited to the ovaries (one or both)
Tl Stage 1A Tumor limited to one ovary; capsule infact, no tumor on ovarian
surface. No malignant cells in ascifes or peritoneal washings*
T1b Stage 1B Tumor limited o both ovaries; capsules intact, no tumor on the ovarion
surface; no malignant cells in ascites or peritoneal washings™
Tl Stage IC Tumor limited o one or both ovaries with any of the following: capsule
ruptured, fumor on ovarian surface, malignant cells in ascites or
peritoneal washings
12 Stage |l Tumor involves one or both ovaries with pelvic extension
T2 Stage I1A Extension and /or implants on uterus and/or tube(s). No malignant
cells in ascites or peritoneal washings
12b Stage I1B Extension fo other pelvic fissues. No malignant cells in ascites or
peritoneal washings
T2 Stage IC Pelvic extension (2a or 2b) with malignant cells in ascites or peritoneal
washings
T3 and/  Stage Il Tumor involves one or both ovaries with microscopically confirmed
or N1 peritoneal metastasis outside the pelvis and /or regional lymph node
metastasis
T30 Stage A~ Microscopic peritoneal metastasis beyond pelvis
13b Stage B Macroscopic peritoneal metastasis beyond pelvis 2 cm or less in
greatest dimension
T3c Stage IIC Peritoneal metastasis beyond pelvis more than 2 cm in greatest
and/or N1 dimension and/or regional lymph node metastasis
M1 Stage IV Distant metastasis (excludes peritoneal metastasis)
*The presence of nonmalignant ascites is not classified. The presence of ascites does not affect staging unless
malignant cells are present.
Note: Liver capsule metastases are T3/stage lI; liver parenchymal metastasis, M1 /stage IV. Pleural effusion
must have positive cytology results for M1 /stage IV.
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tially cystic mass, ascites, and/or an ele-
vated CA-125 level should be operated
on by a gynecologic oncologist or by a
surgical team with the necessary skills to
surgically stage or debulk the disease ap-
propriately as well as knowledge of the
natural history of the disease and the sur-
gical approach to be taken in each case.

All surgeons who attend women
with suspected ovarian malignancy must
understand the need for and be able to
perform appropriate surgical staging and
debulking of ovarian cancer. The appro-
priate operative procedures for early-
and advanced-stage ovarian cancer are
discussed later in this article.

Staging

Ovarian cancer is a surgically staged dis-
ease. Most ovarian cancers are ap-
proached operatively unless a significant
medical contraindication to the proce-
dure exists. The staging schema is shown
in Table 1. Since 1988, stage III disease
has been subdivided into three substages
based on the greatest dimension of upper
abdominal disease prior to cytoreductive
surgery. This information should be
recorded in the operative report. Itis es-
sential that the appropriate staging proce-
dures be performed, particularly in
women with early-stage disease.

Surgical Treatment

The initial approach to the treatment of
ovarian cancer is almost always surgical.
The purpose of surgery is to establish or
confirm the suspected diagnosis; to surgi-
cally stage the patient with apparent ear-
ly-stage disease; and in the event of ad-
vanced-stage disease, to remove as much
disease as possible—i.e., debulk or cy-
toreduce the tumor.

EARLY-STAGE DISEASE

Of paramount importance is the proper
staging of women with malignant ovarian
neoplasms visibly confined to one or both

ovaries or to the pelvis only. Prognosis is
established and therapeutic decisions are
made on the basis of the information ob-
tained by this procedure. A thorough in-
spection and surgical evaluation of the
upper abdomen and pelvis are
necessary.

An organized approach to laparoto-
my is presented in Table 2. Any ascitic
fluid should be removed and sent for cy-
tologic study. In the absence of obvious
ascites, peritoneal washings should be
obtained from the right and left paracolic
gutters, the pelvis, and the subdiaphrag-
matic areas.

The primary mass should be re-
moved and sent for frozen section, if nec-
essary, to establish the diagnosis. If fertil-
ity is not an issue, total abdominal
hysterectomy and bilateral salpingo-
oophorectomy should be performed.
Any masses or implants in the pelvis
should be removed. If no mass is present
in this area, biopsy samples of the right
and left pelvic peritoneum, cul-de-sac,
and bladder peritoneum should be ob-
tained. When disease is confined to one
or both ovaries or the pelvis, biopsy sam-
ples must be obtained from the pelvic and
para-aortic nodes to complete the surgi-
cal staging and guide postsurgical treat-
ment. Any disease noted in the omentum
should be removed and, in the absence of
gross disease, an infracolic omentectomy
should be performed. A biopsy sample
should be taken from the right hemidi-
aphragm or a scraping should be made
with a sterile tongue blade, fixed to a glass
slide, and sent for cytologic study.

Removal of a unilateral adnexa with
preservation of the contralateral adnexa
and uterus is appropriate in patients with
apparent stage [A disease who want to
maintain fertility. This conservative ap-
proach can be considered in women with
epithelial cancers, borderline tumors,
stromal tumors, and malignant germ cell
tumors confined to one ovary (Fig. 2).

Surgical staging that includes all of
these steps is essential in the care of

305

CA—A CANCER JOURNAL FOR CLINICIANS



CA CANCER J CLIN 1999;49:297-320

Table 2

Surgical Staging Procedure for Apparent
Early-Stage Disease

Remove primary tumor intact, and send for frozen section evaluation, if necessary.
If disease is apparently confined to the ovaries or pelvis:

1. Thoroughly inspect pelvis and upper abdomen

2. Submit any free fluid for cyfologic study

3. If no free fluid is present, obtain peritoneal washings

4. Obtain biopsy samples of any adhesions or suspicious areas. If none, hiopsy mulfiple areas
of the perifoneum

. Evaluate the right diaphragm by biopsy or by cytologic study of scrapings
. Perform infracolic omentectomy
. Obtain biopsy samples of pelvic and periortic lymph nodes

N o~ wn

Figure 2

Selection of Surgical Procedure for Ovarian Cancer

M» 1. Perform unilateral salpingo-oophorectomy

2. Obtain peritoneal washings

o 3. Obtain pelvic/periaortic node biopsy sample
Fertlty Desired 4. Perform infracolic omentectomy

5. Obtain peritoneal biopsiy samples

—>Appurem stoge B, 1C I 1. Perform TAH and BSO

2. Obtain peritoneal washings

3. Obtain pelvic/periaortic node biopsy sample
4. Perform infracolic omentectomy

5. Obtain peritoneal biopsy sample

Surgical
Procedure

M» Perform cytoreductive surgery

Apparent stage IA

— >
Tpporentstoge B, 1C1 1. Perform TAH and BSO

2. Obtain peritoneal washings

3. Obtain pelvic/periortic node biopsy sample
» ) 4. Perform infracolic omentectomy

Fertilty not desired 5. Obtain peritoneal biopsy sample

M» Perform cytoreductive surgery

BSO=nhilateral salpingo-oophorectomy
TAH=total abdominal hysterectomy
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Figure 3

Management Algorithm for Patients Diagnosed
with Ovarian Cancer by Previous Surgery

Subsequent
Adequate treatment bosed
previous on surgical/
surgery pathologic stage
Disease Obtain
diagnosed (A125,
by prevlious (BC, OR — Pelrformt
surgica (if not done pparen relaparofomy
procedure previously) 602 with appropriate
(low risk) surgical staging
Inadequate
or incomplefe
previous
surgen
o Suspect
resectable Perform
residual relaparotomy
disease
IA, 1B (G3) IC, Il
I1l/IV (high risk
No residual disease At
suspected or — Chmlmiher
disease present but ~1EMOMerapy
unresectable

CBC=complete blood count; CXR=chest radiograph

women with early-stage disease. If the
status of residual disease is unclear from
the operative note or pathology report,
reexploration with the appropriate eval-
uation should be considered before
making definitive decisions about admin-
istering either adjunctive therapy or no
treatment (Fig. 3).

Laparoscopy

Laparoscopy has been used as an alterna-
tive to open laparotomy even when mass-
es are suspected of being malignant. In
one study, laparoscopy was performed on
138 patients with suspicious adnexal
masses based upon a combination of ele-
vated CA-125 values, abnormal ultra-
sound findings, or a mass larger than 10

centimeters. Malignancies were found in
19 patients, and 14 (74%) were able to
have surgery completed via the laparo-
scope.“® The laparoscopic approach does
increase the chance of rupturing the pri-
mary tumor and should be performed
only by surgeons who are skilled in the
open approach. More data are needed
about the efficacy and safety of this ap-
proach before it is widely adopted.

ADVANCED DISEASE

In contrast to early-stage disease, the
goal of surgery in obviously advanced
disease is primary cytoreduction. Be-
cause ovarian cancer tends to remain
confined to the peritoneal cavity and not
to invade deeply or into the hollow or-
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gans, it is often amenable to surgical re-
section. The superficial nature of the dis-
ease allows it to be removed in many cas-
es without resection of major organs.

Patients whose largest residual dis-
ease is less than 1 to 2 centimeters in di-
ameter have survival rates superior to
those with a larger volume disease. Sev-
eral retrospective studies have demon-
strated this difference. A summary of
these studies showed a median survival of
36.7 months in 388 patients whose tumors
were cytoreduced to the optimal level
versus 16.6 months in 537 patients with
large-volume residual disease.*’

Unfortunately, these studies do not
prove beyond question that cytoreduc-
tive surgery that leads to small-volume
disease is the key element in increased
survival. The ability to adequately de-
bulk, and subsequent survival, may re-
flect the biology of the disease. How-
ever, given the preponderance of
retrospective evidence that cytoreduc-
tive surgery is beneficial, most gyneco-
logic oncologists and others who treat
this disease regularly believe in its value.
Only a randomized, prospective clinical
trial could definitively answer the ques-
tion, but practical and ethical problems
make such a trial unlikely.

The definition of optimal cytoreduc-
tion has ranged from 5 millimeters to 3
centimeters. It has been demonstrated by
the Gynecologic Oncology Group
(GOG) that survival for patients with ad-
vanced ovarian cancer progressively de-
creases as the maximum residual disease
increases from microscopic to 2 cm.*®
The GOG also found that the upper
threshold at which no survival improve-
ment takes place is 2 centimeters. Thus, 2
centimeters or less is accepted by most as
the goal of cytoreduction.

The removal of all tumor should, of
course, be the surgeon’s initial goal; how-
ever, if this is not technically feasible, an
attempt should be made to reduce resid-
ual disease to 2 centimeters or less. If this
goal (i.e., 2 centimeters or less) is not pos-

sible, bowel resections or other aggressive
surgical procedures should not be at-
tempted.

The aggressiveness, patience, and
training of the surgeon and his/her belief
in the value of debulking determine the
percentage of patients with advanced
ovarian cancer who are optimally de-
bulked. A summary of nine retrospective
studies reveals that 42% of 925 patients
were optimally cytoreduced;*’ however,
in the most contemporary of these series,
87% of the patients were optimally cy-
toreduced.

Disease located in the pelvis can usu-
ally be optimally resected. Many patients
will require only a total abdominal hys-
terectomy and Dbilateral salpingo-
oophorectomy to accomplish this goal.
Others, however, particularly patients
with a “socked in” pelvis, will require rad-
ical pelvic surgery. This type of surgery
includes a retroperitoneal approach and
requires resection of pelvic peritoneum,
cardinal ligaments, uterosacral ligaments,
a portion of the sigmoid colon or rectum,
and possibly partial resection of the lower
urinary tract. Such surgery has been
called radical oophorectomy, modified
posterior exenteration, and reverse hyste-
rocolposigmoidectomy.>>!

Resection of a portion of the sig-
moid colon and/or rectum is the most fre-
quent ancillary component to total ab-
dominal hysterectomy and bilateral
salpingo-oophorectomy when pelvic dis-
ease is resected. With modern surgical
stapling devices, most patients do not re-
quire a colostomy, and every considera-
tion should be given to reanastomosis of
the resected area.”®>' The bowel should
be prepared both mechanically and with
antibiotics before surgery.

The value of cytoreduction of the
pelvic and paraaortic nodes in ovarian
cancer is not completely clear. At least
two studies have demonstrated a survival
advantage in patients with advanced dis-
ease undergoing a lymphadenectomy.’?3
Another report, however, demonstrated
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no difference in survival in patients with
stage III and IV disease with negative,
microscopically positive, or macroscopi-
cally positive nodes.>

Although a randomized clinical trial
would be required to prove the benefit of
nodal resection in advanced ovarian can-
cer, performing a pelvic and paraaortic
lymphadenectomy is probably reason-
able in patients in whom optimal in-
traperitoneal resection has been per-
formed.

Areas that cannot be entirely cytore-
duced from a technical standpoint in-
clude liver and diaphragm agglutinated
with disease, extensively diseased liver
parenchyma, positive nodes above the
level of the renal vessels with involve-
ment of the superior mesenteric artery,
an extensively diseased lesser sac of the
omentum, and diseased mesentery of the
small bowel causing agglutination of the
mesentery in the central abdomen.

SECONDARY CYTOREDUCTION

Secondary cytoreductive surgery, defined
as surgery performed following some
form of chemotherapy, continues to be
controversial. However, this situation
can include a number of clinical scenar-
ios, including repeat debulking after two
to three courses of chemotherapy in
patients whose initial debulking was sub-
optimal; resection of gross disease at
second-look laparotomy following a com-
pleted course of chemotherapy; and re-
section of recurrent disease present at
a time distant from that of primary
chemotherapy.

Several studies have demonstrated
a median survival benefit to optimal
versus suboptimal resection in patients
with gross residual disease at the time of
second look, with the most dramatic
differences seen in women in whom all
gross residual disease was removed.»8
However, again, in the absence of
randomized clinical trials, it is unclear
whether the surgical resection itself or the
biologic nature of the disease leads to

increased median survival.

Patients with clinical evidence of dis-
ease immediately following a course of
chemotherapy almost certainly do not
benefit from secondary cytoreduction.
No difference was seen in median sur-
vival in 32 patients optimally cytoreduced
versus 45 patients with suboptimal cy-
toreduction at second-look laparotomy
when clinical disease was present prior to
the procedure.”

Secondary cytoreduction may be
beneficial in patients who have a signifi-
cant disease-free interval following
chemotherapy. Aggressive debulking in
30 patients who fit this category led to in-
creased median survival in the 14 patients
who could be completely resected. Sig-
nificant factors for survival included ab-
sence of gross residual disease following
secondary cytoreduction and a disease-
free interval of 12 months or greater after
initial therapy %

The issue of interval secondary cy-
toreduction after a response to a short
initial course of chemotherapy in patients
whose initial debulking was suboptimal
awaits the results of a GOG randomized
trial. A European study, however, sug-
gests that interval debulking does in-
crease survival.®!

Currently, secondary cytoreductive
surgery should be limited to patients be-
ing evaluated on protocol and those who
have recurrent disease one year or more
after initial treatment.

SECOND-LOOK SURGERY

The true second-look operation is a sys-
tematic surgical exploration in an asymp-
tomatic patient who has completed a
course of chemotherapy, has no clinical
evidence of disease by physical examina-
tion and/or radiographic studies, and a
normal level of CA-125. The rationale
for this surgical procedure is to accurately
determine the disease status so that ap-
propriate subsequent therapy can be se-
lected or first-line chemotherapy safely
terminated.
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There is no evidence, however, that
second-look laparotomy is a therapeutic
procedure. Retrospective studies com-
paring patients who underwent a second-
look laparotomy with those who did not
failed to show a difference in survival.®?

Many gynecologic oncologists no
longer consider second-look laparotomy
part of the routine care of women
with ovarian cancer. Their position is
strengthened by the realization that cur-
rent standard second-line therapies are
largely ineffective. Thus, second-look la-
parotomies are now confined to clinical
trials evaluating innovative therapies and
are not justified if only standard salvage
management is anticipated.

Chemotherapy for Ovarian Cancer
EARLY-STAGE DISEASE

Two randomized clinical trials initiated in
1976 and 1978, respectively, examined
the use of adjuvant therapy in early-stage
disease.%® The first trial included patients
with stage IA and IB, grade 1 and grade 2
tumors. These patients were randomized
to no further treatment or oral melphalan
for 12 cycles. There were no significant
differences in either five-year disease-free
survival (91% versus 98% ) or overall sur-
vival (94% versus 98% ).

In the second trial, patients with
stage I, grade 3 tumors and stage II tu-
mors were randomized to 12 cycles of
oral melphalan versus a single intraperi-
toneal dose of radioactive phosphorous
(32P). Again, no difference was noted in
five-year disease-free survival (80% in
both groups) or overall survival (81%
versus 78% ).

Following the identification of plat-
inum compounds as active agents in
ovarian cancer, cisplatin was compared
with 32P in two randomized trials. In the
first trial, patients with stage IC disease
were randomized to six cycles of cisplatin
or a single dose of intraperitoneal 32P.
No difference in overall five-year sur-
vival was demonstrated (81% versus

79% ). However, patients who received
cisplatin remained disease-free longer
than those who received 32P, and pa-
tients in the 32P arm whose disease re-
curred were salvaged with cisplatin and
attained the same five-year survival rate
seen in other patients in the study. This
suggests that platinum is the superior
agent in early-stage disease.**

In a second trial, patients with stages
I, II and IITA ovarian cancer received ei-
ther six cycles of cisplatin or one dose of
32P. Again, no difference in five-year
disease-free survival was noted (81%
versus 75% ). The GOG randomized
patients with high-risk, early-stage dis-
ease to three cycles of cisplatin/cy-
clophosphamide or a single dose of in-
traperitoneal 32P. While final results
have not been reported, preliminary data
suggest no difference in survival between
the two groups.®® A current GOG trial
randomizes patients with stages I, II, and
IITA ovarian cancer who are at high risk
for recurrence to three or six cycles of
carboplatin and paclitaxel.

Based on the available data, several
conclusions can be made regarding the
management of early-stage disease. Ap-
propriate surgical staging is critical in de-
termining which patients can forego adju-
vant therapy. Patients who have stage TA
and IB, grade 1 and grade 2 disease do
not require adjuvant chemotherapy and
can anticipate long-term survival. Pa-
tients with stage IA and IB, grade 3, stage
IC, or stage II disease should be treated
with either three to six cycles of platinum-
based chemotherapy or a single dose of
intraperitoneal 32P.

A critical question that remains to
be answered is whether adjuvant therapy
is better for patients with high-risk early-
stage disease than is continued observa-
tion with chemotherapy only for those
who relapse. While the trials completed
to date have not had an untreated control
arm, a current study by the Italian Grup-
po Interregionale Collaborativo in Gine-
cologia Oncologia randomizes patients to
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observation versus six cycles of platinum.
Preliminary results from this provocative
trial suggest similar overall survival for
the two arms.?’

Quality of life issues
should be given strong
consideration in light of
the lack of data
demonstrating a clear
survival advantage for
second-line chemotherapy.

ADVANCED DISEASE

Once a tumor has spread beyond the
confines of the ovary, surgery alone is
unlikely to provide adequate therapy.
Chemotherapy is therefore used in addi-
tion to surgical resection. The most obvi-
ous effect of chemotherapy in the past 30
years has been an increase in the median
survival from 10 to 12 months in the 1970s
to 37.5 months with current combination
regimens.®®  Although a temporary
response rate to chemotherapy of 70%
can be anticipated, the age-adjusted
death rate for ovarian cancer has changed
little since 1960." Therefore, the optimal
strategy for the management of advanced
ovarian carcinoma leading to long-term
survival is yet to be defined.

Combination Regimens

Epithelial ovarian carcinoma is a
chemosensitive tumor. The use of single
alkylating agents was emphasized
until 1978, when the superiority of a com-
bination regimen over single-agent mel-
phalan was demonstrated. This random-
ized clinical trial compared melphalan
with hexamethylmelamine, cyclophos-

phamide, methotrexate®® and 5-fluo-
rouracil (Hexa CAF).”% Treatment with
the four-drug regimen demonstrated an
increased response rate (75% versus
54%) as well as longer median survival
(29 versus 17 months).

Cisplatin and Doxorubicin

The late 1970s also witnessed the emer-
gence of cisplatin as an active agent in the
treatment of ovarian cancer. A GOG
study reported in 1987 compared doxoru-
bicin/cyclophosphamide with doxoru-
bicin/cyclophosphamide plus cisplatin.
The inclusion of cisplatin resulted in sig-
nificantly increased response rate (76%
versus 48% percent), progression-free in-
terval (15 versus 9 months) and median
survival (20 versus 16 months).”

Four large randomized clinical trials
subsequently examined the need to in-
clude doxorubicin in combination regi-
mens, and all failed to demonstrate a sig-
nificant survival benefit for this agent.”7
However, the contribution of doxoru-
bicin in combination regimens continues
to be debated.

A recent meta-analysis comparing
cisplatin/cyclophosphamide with cis-
platin/doxorubicin/cyclophosphamide
has suggested a significant survival ad-
vantage, increased complete response
rate, and increased frequency of negative
findings at second-look surgery for dox-
orubicin-containing regimens.” These
benefits must be weighed against the in-
creased toxicity of doxorubicin. For this
reason, the two-drug regimen of cisplatin
and cyclophosphamide continued to be
the regimen of choice.

Paclitaxel

In 1989, paclitaxel was reported to pro-
duce a 28% response rate in patients pre-
viously treated with platinum.”” Based on
this encouraging finding, cisplatin plus
paclitaxel was compared with cisplatin
plus cyclophosphamide in previously un-
treated patients with advanced ovarian
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Figure 4

Postsurgical Treatment

Stage IA, IB

Stage IC 613 (high risk)

61, 62 (low risk)

63 (high risk)

Observation

Paclitaxel, carboplatin (3-6 cycles)

Surgical /pathologic Staging ——|
Stage II (high risk)

Paclitaxel, carboplatin (3-6 cycles)

Stage IIl, IV

Paclitaxel, carboplatin (3-6 cycles)

Paclitaxel, carboplatin (6 cycles)

cancer.® The results of this trial showed
a significantly increased overall response
rate (73% versus 60% ), progression-free
survival (18 versus 13 months), and medi-
an survival (38 versus 24 months) in the
cisplatin/paclitaxel arm. The regimen of
cisplatin (75 mg/m?) and paclitaxel (135
mg/m?) given every three weeks for a to-
tal of six cycles should be considered first-
line chemotherapy following surgical ex-
ploration.

Several studies attempted to further
document the superiority of combination
chemotherapy over single-agent therapy.
A GOG study compared melphalan
alone with either melphalan plus hexam-
ethylmelamine or doxorubicin plus cy-
clophosphamide.” Overall median sur-
vival was not influenced by the use of a
combination regimen. The superiority
of nonplatinum-containing combination
therapy over single-agent therapy must
therefore be viewed critically. Indeed, a
meta-analysis by the Advanced Ovarian
Cancer Trialists Group of 16 randomized
studies comparing single nonplatinum
regimens with combination nonplatinum

regimens showed no survival difference.”
The Gruppo Interregionale Collabo-
rativo in Ginecologia Oncologico com-
pared cisplatin alone (P) or in combina-
tion with either cyclophosphamide (PC)
or cyclophosphamide and doxorubicin
(PAC). Progression-free survival was sig-
nificantly increased in the combination
regimens (PAC 21% versus PC 16% ver-
sus P 12%) and a trend toward increased
overall survival was also noted with
the combination regimens. A subsequent
meta-analysis then demonstrated a signif-
icant survival advantage in favor of a plat-
inum-containing combination regimen.”
These data demonstrate that the
addition of platinum to a combina-
tion regimen enhances response rate,
progression-free interval and, in all
likelihood, increases median survival.®

Carboplatin

Carboplatin is often substituted for cis-
platin in combination with paclitaxel. It is
associated with less neurotoxicity and
nephrotoxicity than is cisplatin. An addi-
tional advantage of carboplatin is that it
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can be administered as an outpatient infu-
sion and does not require intravenous hy-
dration. Several prospective randomized
trials demonstrate that carboplatin and
cisplatin are equally effective. These re-
sults are supported by a Medical Research
Council overview of 11 randomized clini-
cal trials involving 2,061 patients.”” A
GOG trial comparing cisplatin (75
mg/m?) and paclitaxel (135 mg/m? over 24
hours) with carboplatin (area under the
curve [AUC] 7.5) and paclitaxel (175
mg/m? over three hours) should help de-
termine which of these compounds has
the best therapeutic index.

Two randomized trials have investi-
gated the appropriate duration of therapy
in cisplatin-containing regimens. No sig-
nificant survival difference was noted
with five to 10 cycles or six to 12 cy-
cles.882  While patients are generally
treated with six cycles of combination
chemotherapy, duration of therapy has
not been definitively established with pa-
clitaxel-based regimens.

In summary, the available data indi-
cate that platinum should be included in
the treatment of ovarian cancer, and plat-
inum-containing combinations are more
effective than nonplatinum-containing
regimens. First line therapy should in-
clude cisplatin (75 mg/m?) and paclitaxel
(135 mg/m?) infused over 24 hours every
three weeks for six cycles. An alternative
regimen is carboplatin (AUC 7.5) and pa-
clitaxel (175 mg/m?) infused over three
hours every three weeks for six
cycles (Fig. 4).

Radiation Therapy for
Ovarian Cancer

Radiation therapy for ovarian cancer re-
mains controversial in the United States.
The consensus panel for establishing
ovarian cancer guidelines for the Nation-
al Comprehensive Cancer Network
(NCCN) described this as an area of con-
siderable disagreement but listed whole
abdominopelvic radiation therapy as an

acceptable alternative to chemotherapy
in patients with low-bulk disease.®

A review of the evidence of the ef-
fectiveness of radiation therapy revealed
that a combination of the independent
prognostic factors of grade, stage, and
residual disease defines an “intermedi-
ate” risk group with long-term survival
rates after abdominopelvic radiation
therapy of 62% to 91%. The group that
seems to benefit from abdominopelvic ra-
diation consists mostly of patients with
stage II disease of all grades with no or
small volume residual disease in the
pelvis and selected optional stage III pa-
tients with low-grade tumors.®

Monitoring Response to Therapy

Most recommendations for follow-up
include physical examinations every
three to six months with measurement
of CA-125level.® If this tumor marker is
positive at initial diagnosis, a persistently
elevated value always indicates the pres-
ence of disease. An increased CA-125
has been shown to predict persistent dis-
ease at second look in 97% of cases.® It
has also been shown that if the level was
normal, (less than 35 U/ml), disease was
still present in 44% of patients.®’
Follow-up recommendations are fur-
ther complicated by the fact that no
evidence exists that initiating salvage
chemotherapy at the time of subclinical
recurrence (elevated CA-125 level) re-
sults in improved survival compared with
reserving therapy reserved for the onset
of clinical manifestations of recurrence.
In fact, it is unclear whether any cancer-
directed treatment following recurrent
disease improves overall survival.

Management of Recurrent
Ovarian Cancer
NoO THERAPY

Women with recurrent or persistent ovar-
ian cancer following a platinum-based
regimen usually ultimately succumb to
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Table 3
Phase Il Trials of Single Agent Chemotherapy
for Recurrent Ovarian Cancer (1990-1997)

Agent N RR(%) M$(mo) Author
Iproplatin 101 12 NS Weiss”?
Zeniplatin 25 16 9 Wilemse'%?
Zeniplatin 31 19 NS Markman'®’
Lobaplafin 22 8 Gietema'®?
Etoposide (oral) 31 26 NS Hoskins'03
Efoposide (oral) 41 24 10 Seymour'%
Etoposide (oral) 28 16 NS deWit!05
Paclitaxel 1,000 22 9 Trimble?0¢
Paclitaxel 43 37 16 Thigpen'%’
Paclitaxel 39 13 6 Bruzzone!®
Paclitaxel 33 33 NS Nardi'0?
Docetaxol 76 24 8 Piccart!'
Topotecan 48 25 NS Armstrong' ™!
Topotecan 92 16 NS (reemers''?
Topotecan 28 14 10 Kudelka''3
Topotecan 28 14 6 Swisher!™
Gemcitabine 50 19 6 Lund?*
Fazarabine 22 0 NS Manetta'??
Vinorelbine 33 15 4 Bajetta®
Epirubicin 118 20 NS Vermorken''¢
Altretamine 51 14 7 Vergote!V
Ifosfamide 57 12 NS Markman''8
Trimelamol 42 10 NS Judson™?
Edatrexate 22 0 NS Broun'2?
Doxitluridine 35 17 6 Van Qostrom'?!
Merbarone 24 10 NS Look'22
Piroxantrone 16 0 6 Albain'23
Didemnin B 16 0 NS Malfetano'2¢
MS(mo) =median survival (months); N=number of patients in study; NS=not stated

RR=response rate

their disease. Standard second-line prolong survival. Data from recent phase
chemotherapy regimens rarely, if ever, II trials demonstrate no correlation be-
cure patients. It is, indeed, open for de-  tween response rate and median survival
bate whether these regimens actually (Table 3), suggesting a limited duration
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of survival benefit. To date, there have
been no prospective trials of second-line
therapy versus supportive care that eval-
uated median survival and quality of life.

The physician’s primary goal is to re-
store the patient’s health; that is, to cure
when possible. If cure is not possible, pro-
longation of life becomes the secondary
goal. It is important, however, that the in-
tended treatment to prolong life is ac-
ceptable to the patient and maintains dig-
nity, humanity, and well-being. It is thus
important that the potential benefits,
risks, and burdens of the proposed sal-
vage or secondary therapy be discussed
frankly with the patient.

With no solid evidence to support
prolongation of life with secondary
chemotherapy, offering supportive care
only as an option to women with recur-
rent ovarian cancer is appropriate. If
therapy is considered by the physician or
insisted upon by the patient, investiga-
tional or protocol therapy should be the
primary choice.

CHEMOTHERAPY

If “standard” second-line chemotherapy
is administered for recurrent disease, sev-
eral points, some of which have already
been discussed, should be understood as
follows:

1) There is no compelling evidence
that chemotherapy for recurrent ovarian
cancer is associated with a survival advan-
tage over supportive care only.

2) Administration of cytotoxic agents
is costly and potentially burdensome.

3) No evidence exists that initiating
second-line chemotherapy when subclini-
cal disease is detected is superior to be-
ginning therapy at onset of symptoms.

4) Intraperitoneal chemotherapy for
recurrent disease has not been shown to
be superior to systemic therapy.

5) Dose intensification has not been
shown to be superior to “standard dose”
therapy.

6) No evidence exists that combina-
tion regimens are superior to single

agents in this setting.

A recent NCCN panel observed that
there is no single chemotherapeutic agent
of choice in the setting of recurrent dis-
ease.® Recent phase II trials have yield-
ed a number of options with varying re-
sponse rates (Table 3).

Patients who have responded to
prior platinum-based chemotherapy and
whose disease recurs more than six
months after initial chemotherapy can be
considered to be drug sensitive. Several
studies have reported response rates
from 21% to 100% when patients are re-
treated with cisplatin or carboplatin.$8-2
Although paclitaxel has not been exten-
sively evaluated, the ability of this agent
to induce a second remission is probably
similar to that of platinum compounds.®®
Therefore, retreatment with a platinum
compound should be considered in this
platinum-sensitive patient population. If
no response is noted following three cy-
cles, retreatment with paclitaxel is an op-
tion.

Patients whose disease recurs with-
in six months of completing therapy or
who experience progression while on
primary chemotherapy have a very poor
prognosis. The likelihood of a response
to a second platinum compound is small,
secondary to cross-resistance. There-
fore, nonplatinum compounds should be
emphasized.®

Acceptable nonplatinum regimens
for recurrent ovarian cancer outlined by
the NCCN panel include topotecan,
gemcitabine, vinorelbine, liposomal
doxorubicin, and oral etoposide.®
These agents have been selected on the
basis of increased response rates in
phase II trials: topotecan (25% ), gemc-
itabine (19% ), vinorelbine (15%), lipo-
somal doxorubicin (26%), and oral
etoposide (26% ). As noted previously,
increased response rate has not reliably
translated into prolonged median
survival.

Topotecan was compared with pacli-
taxel in patients with recurrent ovarian
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cancer who had been previously treated
with platinum.”® Patients receiving
topotecan had a better response rate
(21% versus 13%) and a longer median
survival (61 versus 43 weeks). However,
these differences were not statistically
significant, and any benefit must be
weighed against the increased toxicity
and longer infusion times required for
topotecan.

Enthusiasm for gemcitabine and vi-
norelbine was generated secondary to ob-
served responses in a group of heavily
pretreated patients with platinum resis-
tance with short treatment-free inter-
vals.”*% Modest toxicity was also noted.

Liposomal doxorubicin was associat-
ed with a response rate of 26% and medi-
an survival of 11 months in a phase II trial
of patients previously treated with plat-
inum/paclitaxel.”® While stomatitis was
noted, no associated nausea, hair loss, or
decreased ejection fraction occurred.

The use of oral etoposide in the set-
ting of recurrent cancer has been support-
ed by arecent GOG trial demonstrating a
response rate of 27% in platinum-resis-
tant patients and 35% in platinum-sensi-
tive patients.”” Importantly, most of the
patients in the study were previously
treated with paclitaxel.

To summarize, patients with recur-
rent ovarian cancer have a poor progno-
sis. Quality of life issues should be given
strong consideration in light of the lack of
data demonstrating a clear survival ad-
vantage for second-line chemotherapy.
When treatment decisions are made, first
consideration should be given to protocol
or investigational therapy.

Patients who have evidence of recur-
rence more than six months after initial
chemotherapy may benefit from retreat-
ment with single-agent platinum or pacli-
taxel. Women in whom initial chemother-

apy fails during therapy or within six
months of its completion should be con-
sidered platinum resistant, and selection
of an alternative agent as recommended
by the NCCN panel seems reasonable.

RADIATION THERAPY

As with primary adjuvant treatment,
the use of radiation therapy in recurrent
disease remains controversial. The
NCCN panel listed radiation therapy
as an alternative salvage regimen.®® A
modest (25% to 30% ) disease-free sur-
vival is seen in patients treated with
whole abdominopelvic radiation thera-
py whose persistent or recurrent disease
is small volume, low-to-intermediate
grade, and whose disease was low bulk
at termination of the initial surgical pro-
cedure.”® The application of radiothera-
py in this setting has been limited in the
United States.

Summary

Epithelial ovarian cancer continues to be
a deadly disease. Because no effective
screening procedure exists, physicians
who see women with persistent lower ab-
dominal symptoms must maintain a high
index of suspicion. The diagnosis and ini-
tial treatment include surgery and, in
most cases, chemotherapy. Areas for fu-
ture investigation include the develop-
ment of effective prevention and screen-
ing strategies, the incorporation of
genetic testing into management, and the
development of more effective chemo-
therapy or other strategies for primary
treatment and treatment of recurrent
disease.
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