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CASE REPORT

Long-Term Consequences Following Conservative Management
of Epithelial Ovarian Cancer in an Infertile Patient
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A 35-year-old woman with primary infertility underwent an
varian cystectomy for a 5 3 4 cm left adnexal mass. There was no
acroscopic evidence of metastatic disease. The final pathology

eport revealed a poorly differentiated serous cystadenocarci-
oma. Because the patient desired to retain child-bearing capacity,
he refused a surgical staging of her ovarian cancer. She elected to
eceive combination chemotherapy. This was then followed by a
egative reassessment laparotomy. The patient was diagnosed
ith recurrent, metastatic ovarian carcinoma 10 years

ater. © 1999 Academic Press

Key Words: ovarian cancer; recurrence; infertility.

INTRODUCTION

Epithelial ovarian carcinoma is the most lethal gynecol
alignancy of American women. The management of
isease typically includes surgical debulking followed by c
ination chemotherapy. In a woman who desires future fe

ty, a well-differentiated, nonserous, FIGO Stage IA ova
ancer may be treated by conservative surgery (i.e., a unil
alpingo-oophorectomy with preservation of the uterus
ontralateral ovary) [1].
We present the case of an infertile woman with an inva

varian carcinoma who strongly desired future fertility. S
emanded conservative surgical management despite p

ogic and clinical factors which precluded a consideration
uch treatment.

CASE HISTORY

In 1987, a 35-year-old, Caucasian, nulligravida, with a
ory of primary infertility, presented with abdominal pain
er local community hospital. Pelvic ultrasonography reve
complex left adnexal mass. At laparotomy, a 53 4 cm left

varian cyst was discovered and a cystectomy was perfor
here was no gross evidence of pelvic or intra-abdom
452090-8258/99 $30.00
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isease. An intraoperative frozen-section analysis had not
equested, and the final pathology report revealed an und
ntiated carcinoma. The patient was referred to the Divisio
ynecologic Oncology at the University of California, Irvin
The histologic material was sent to the clinical pathol

onsultative practice of Robert E. Scully of Harvard Med
chool and the presence of a poorly differentiated se
ystadenocarcinoma of the ovary was confirmed. The ca
ntigen 125 was,35 U/dl in serum. The patient was counse
o undergo a complete staging procedure for her ovarian
er, but was adamant in her refusal, secondary to a des
etain child-bearing capacity and to avoid further surg
hus, the patient remained surgically unstaged and elect
eceive adjuvant systemic treatment. Seven cycles of A
ycin and cisplatin were administered; cyclophosphamide
ot included secondary to the risk of toxicity to the gona

issue.
In 1988, the patient agreed to undergo reassessment la

my, without oophorectomy. There was no gross evidenc
esidual disease. An infracolic omentectomy and bilateral
ic lymphadenectomy as well as peritoneal biopsies and w
ngs were negative for malignancy. The following year, at
ge of 37, the patient was diagnosed with premature ov

ailure, presumably resulting from the previous chemother
espite ovarian failure, she continued to refuse comple
urgery for her ovarian cancer and never received ovula
nduction agents or other fertility drugs.

During nearly a decade of follow-up, the patient rema
ithout evidence of recurrence. Then, in 1997, she under
urgical evaluation for pelvic pain and was found to have a3
cm solid and cystic mass, involving the left ovarian remn
mandatory intraoperative frozen-section analysis reve

arcinoma. The right ovary appeared normal and there w
vidence of gross metastatic disease. She underwent a
bdominal hysterectomy, bilateral salpingo-oophorecto
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ompletion omentectomy, and multiple peritoneal biopsies
ashings.
The final pathology report revealed a poorly differentia

apillary serous cystadenocarcinoma of the left ovary. Mi
copic metastases were present in the right fallopian tub
mentum and in an adhesion released from the sigmoid c
he cancer antigen 125 in serum was within normal lim
ollowing her postoperative recovery, the patient began a
ant therapy with paclitaxel and carboplatin.
DNA studies demonstrated that the original tumor was

ploid and that the new lesion was diploid. Immunohistoch
cal analyses revealed that the estrogen receptor protei
53 tumor suppressor gene product, and CA-125 were pr

n both tumors. Neither tumor stained positive for the He
eu proto-oncogene product. The epidermal growth facto
eptor protein was only detected in the new tumor. These
re summarized in Table 1.

DISCUSSION

. The Concept of Disease Recurrence

In theory, following primary cytoreductive surgery and
uvant chemotherapy, a few cancer cells may survive
ontinue to escape complete annihilation by immunosur
ance mechanisms. Eventually, tumor cells multiply, neo
ularization ensues, and malignant nodules develop an
lesce, resulting in clinically obvious recurrent disease.

hough we may imagine that this could occur at any p
uring a patient’s follow-up, we believe that this is much m

ikely to occur within the first 5 years, and rarely after 10 ye
ells which have been genetically primed through germ
utations, as well as those which have accumulated ge
amage secondary to environmental carcinogens, may un
rowth deregulation and declare their malignant potenti
arying times in a woman’s life.
The clinical problem is confounded in cases of early s

ancers treated conservatively with preservation of ova

TABLE 1
Chromosomal and Tumor Marker Analyses

Chromosomal analysis Index case (1987) Present case (

DNA ploidy Aneuploid Diploid

Immunohistochemical
analyses Index case (1987) Present case (19

er-2/neu gene product Not detected Not detected
strogen receptor protein Present Present
53 gene product Present Present
ancer antigen 125 Present Present
pidermal growth factor
receptor protein

Not detected Present
d

d
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issue at the time of initial staging. Does disease relapse
esent a true recurrence or a new primary lesion? Our pa
ad been treated conservatively and harbored residual ov

issue on the side of the original lesion. In addition to
istologic consistency between the two specimens, cons

ion of the estrogen receptor protein, the p53 gene produc
A-125 indicates that the metachronous malignancies
imilar and strongly suggests that cells shed from the ori
umor were responsible for the recurrence.

Disparities between the metachronous lesions with resp
NA ploidy and the epidermal growth factor receptor could
ttributed to heterogeneity in the original tumor, cell l
election of an altered phenotype secondary to chemothe
nd/or clonal divergence of the original tumor over time. S
lonal divergence in DNA ploidy was supported by our a
sis of 66 matched cases of primary and recurrent ov
ancers separated temporally by less than 5 years. Fifty
ercent of the tumors retained their aneuploid status at r
ence, while 15% converted from aneuploidy to a diploid s
t relapse (Fig. 1). This aneuploid-to-diploid transition i
henomenon which was also exhibited by the metachro

esions in our patient.

I. Conservative Management in the Infertile Patient

Young women with well-differentiated, nonserous, e
tage ovarian cancer may be candidates for well-defined
ervative surgery. Patients should undergo an adequate su
taging procedure to be correctly placed into the FIGO S
A classification. A unilateral salpingo-oophorectomy, ome
nd peritoneal biopsies, careful lymph node sampling,
etrieval of washings for cytologic examination should
erformed. Approximately 30% of patients whose disease
ears grossly confined to one ovary will be upstaged on
asis of histologic examination [2]. Conversely, in patie
iagnosed with a well-differentiated invasive cancer by

ectomy or unilateral salpingo-oophorectomy alone, a re
aparotomy allows those patients determined to have sur
IGO Stage IA disease to avoid adjuvant therapy [3].
Historically, it has been argued that once childbearin

ompleted or deemed impossible, some consideration s
e given to the removal of the other ovary to lower the ris

FIG. 1. DNA ploidy in primary and recurrent ovarian carcinoma.
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ecurrence or development of a second primary lesion.
omboet al. reported three relapses occurring within 5 year
onservative surgery in 36 patients with Stage IA disease
ne of the recurrences occurred in the contralateral ovar

he patient was rescued by surgery; the other 2 patients
ienced distal recurrences and died of disease. Clearly
remely close follow-up of all patients treated by conserva
urgery is warranted, with a complete workup of all spe
nd nonspecific symptoms.
Because our patient was surgically unstaged and had

iagnosed with aserouscystadenocarcinoma in 1987, she
ot meet the criteria for conservative surgery. However,
atient demanded this approach because she desired the

ial for child-bearing, although she had never achieved a p
ancy in the past. The subject of infertility merits a philoso

cal expansion on the appropriateness of conservative su
erhaps a distinction should be made between theyoung
oman who has not had the opportunity to start a family

he infertile patient who has tried unsuccessfully to beco
regnant. The decision to permit conservative surgery ma
ppropriate for the young patient, but it may be pruden
xercise some caution when considering conservative ma
ent of early ovarian cancer in the infertile patient. T

heoretical risk of incessant ovulation uninterrupted by p
ancy, or hyperstimulated ovulation, may place a woman
history of early stage disease at increased risk for recu

varian cancer.
Whittemore and colleagues reported the results of an

sis of several case-control studies which demonstrate
ssociation between infertility and epithelial ovarian cance
ell as a possible causal link between the use of ovula
timulating agents and epithelial ovarian cancer in infert
atients [5]. Additionally, Rossing reported a higher risk
alignant and borderline epithelial ovarian tumors in a co
f women undergoing ovulation induction with clomiphe
itrate [6]. With respect to recurrent disease, Bandera rep
31-year-old with a history of a Stage IC epithelial ova

arcinoma who developed a recurrence shortly after rece
onadotropin therapy for ovulation induction [7].
Although there exists much debate concerning the nee

djuvant therapy in early stage epithelial ovarian cancer
isks of premature ovarian failure should be discussed
vulatory patients scheduled to receive systemic chemo
py. This risk appears to be dependent on maternal ag
pecific antineoplastic agent used (e.g., cyclophospham
nd the total cummulative dose administered. With advan
ge, the reservoir of oocytes diminishes and increase
o-
f
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ikelihood of ovarian failure. In one prospective study of ov
an function in premenopausal women receiving chemothe
or breast cancer, the risk of chemotherapy-induced am
hea was highest in women over the age of 40 [8]. Oo
arvesting within vitro fertilization and embryo cryopreserv

ion may be an option for infertile patients who require s
emic treatment and for those who may be destined to und
esection of the remaining adnexa without hysterectomy.

In summary, infertile patients with early stage disease
ppropriate histology who opt for conservative managem
hould be counseled regarding the available data linking i
ility and possibly, ovulation induction, to ovarian canc
urthermore, they should not delay in their attempts to ach
regnancy. It may be advisable to establish a limit to
mount of time during which pregnancy may be attemp
nce the predetermined period has elapsed, whether pa
ave been successful or not, a strong consideration shou
iven to performing completion surgery for ovarian can
nder such circumstances, patients may then need to id
surrogate mother forin vitro fertilization and embryo transf

if the patient has retrievable oocytes) or pursue child adop
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