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disease. An intraoperative frozen-section analysis had not be

A 35-year-old woman with primary infertility underwent an . .
Y P Y Y requested, and the final pathology report revealed an undiff

ovarian cystectomy for a5 x 4 cm left adnexal mass. There was no

macroscopic evidence of metastatic disease. The final pathology
report revealed a poorly differentiated serous cystadenocarci-
noma. Because the patient desired to retain child-bearing capacity,
she refused a surgical staging of her ovarian cancer. She elected to

entiated carcinoma. The patient was referred to the Division
Gynecologic Oncology at the University of California, Irvine.

The histologic material was sent to the clinical patholog
consultative practice of Robert E. Scully of Harvard Medice

receive combination chemotherapy. This was then followed by a
negative reassessment laparotomy. The patient was diagnosed
with recurrent, metastatic ovarian carcinoma 10 years
later. © 1999 Academic Press

Key Words: ovarian cancer; recurrence; infertility.

School and the presence of a poorly differentiated sero
cystadenocarcinoma of the ovary was confirmed. The canc
antigen 125 was<35 U/dl in serum. The patient was counsele
to undergo a complete staging procedure for her ovarian ce
cer, but was adamant in her refusal, secondary to a desire
retain child-bearing capacity and to avoid further surger
Thus, the patient remained surgically unstaged and elected

receive adjuvant systemic treatment. Seven cycles of Adri

E_pithelial ovarian c_arcinoma is the most lethal gynecologiﬁycin and cisplatin were administered: cyclophosphamide w
malignancy of American women. The management of thig included secondary to the risk of toxicity to the gonad:
disease typically includes surgical debulking followed by co ssue.
bination chemotherapy. In a woman who desires future fertil- In 1988, the patient agreed to undergo reassessment lapa
ity, a well-differentiated, nonserous, FIGO Stage IA ovariag y withé)ut oophorectomy. There was no gross evidence
cancer may be treated by conservative surgery (i.e., a un"ater%gs],iciual disease. An infracoiic omentectomy and bilateral pe

salpingo-oophorectomy with preservation of the uterus an . L
vic lymphadenectomy as well as peritoneal biopsies and was
contralateral ovary) [1].

We present the case of an infertile woman with an invasi\i/%gs were negativg for maligljancy. The fpllowing year, at th
ovarian carcinoma who strongly desired future fertility. Shgd® Of 37, the paltlent V‘:"’_‘S d]:agnoied with prer?]aturehovar|
demanded conservative surgical management despite pafRdure. Presumably resulting from the previous chemotherap

logic and clinical factors which precluded a consideration f¢f€SPite ovarian failure, she continued to refuse completic
such treatment surgery for her ovarian cancer and never received ovulatio

induction agents or other fertility drugs.

During nearly a decade of follow-up, the patient remaine
without evidence of recurrence. Then, in 1997, she underwe

In 1987, a 35-year-old, Caucasian, nulligravida, with a higurgical evaluation for pelvic pain and was found to havea 5
tory of primary infertility, presented with abdominal pain to# cm solid and cystic mass, involving the left ovarian remnar
her local community hospital. Pelvic ultrasonography revealéd mandatory intraoperative frozen-section analysis reveal
a complex left adnexal mass. At laparotomy, &5 cm left carcinoma. The right ovary appeared normal and there was
ovarian cyst was discovered and a cystectomy was performedidence of gross metastatic disease. She underwent a t
There was no gross evidence of pelvic or intra-abdominabdominal hysterectomy, bilateral salpingo-oophorectom
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TABLE 1 tissue at the time of initial staging. Does disease relapse r¢
Chromosomal and Tumor Marker Analyses resent a true recurrence or a new primary lesion? Our patie
had been treated conservatively and harbored residual ovat

Chromosomal analysis Index case (1987) Present case (199idsue on the side of the original lesion. In addition to th
DNA ploidy Aneuploid Diploid histologic consistency between th_e two specimens, conser
tion of the estrogen receptor protein, the p53 gene product, &

Immunohistochemical CA-125 indicates that the metachronous malignancies we
analyses Index case (1987) Present case (1997%imilar and strongly suggests that cells shed from the origin

tumor were responsible for the recurrence.

Her-2/neu gene product Not detected Not detected Di .. . .

Esirogen recepior protein Present Present |spar_|t|es between fche metachronous lesions with respec

p53 gene product Present Present DNA ploidy and the epidermal growth factor receptor could b

Cancer antigen 125 Present Present attributed to heterogeneity in the original tumor, cell line

Epidermal growth factor Not detected Present selection of an altered phenotype secondary to chemothera
receptor protein and/or clonal divergence of the original tumor over time. Suc

clonal divergence in DNA ploidy was supported by our ana
ysis of 66 matched cases of primary and recurrent ovari
completion omentectomy, and multiple peritoneal biopsies af@ncers separated temporally by less than 5 years. Fifty-ni
washings. percent of the tumors retained their aneuploid status at rec
The final pathology report revealed a poorly differentiatet®nce. while 15% converted from aneuploidy to a diploid sta
papillary serous cystadenocarcinoma of the left ovary. Micr@t relapse (Fig. 1). This aneuploid-to-diploid transition is .
scopic metastases were present in the right fallopian tube ditgnomenon which was also exhibited by the metachrono
omentum and in an adhesion released from the sigmoid col§#$ions in our patient.
The cancer antigen 125 in serum was within normal limits. . . . .
Following her postoperative recovery, the patient began adHr_Conservatlve Management in the Infertile Patient
vant therapy with paclitaxel and carboplatin. Young women with well-differentiated, nonserous, earl
DNA studies demonstrated that the original tumor was angtage ovarian cancer may be candidates for well-defined cc
uploid and that the new lesion was diploid. Immunohistochergervative surgery. Patients should undergo an adequate surg
ical analyses revealed that the estrogen receptor protein, $fgging procedure to be correctly placed into the FIGO Sta
p53 tumor suppressor gene product, and CA-125 were presgtlassification. A unilateral salpingo-oophorectomy, oment:
in both tumors. Neither tumor stained positive for the Her-2ihd peritoneal biopsies, careful lymph node sampling, a
neu proto-oncogene product. The epidermal growth factor ietrieval of washings for cytologic examination should by
ceptor protein was only detected in the new tumor. These d@@formed. Approximately 30% of patients whose disease &

are summarized in Table 1. pears grossly confined to one ovary will be upstaged on tl
basis of histologic examination [2]. Conversely, in patient

DISCUSSION diagnosed with a well-differentiated invasive cancer by cy:

tectomy or unilateral salpingo-oophorectomy alone, a repe

I. The Concept of Disease Recurrence laparotomy allows those patients determined to have surgi

_ . . FIGO Stage IA disease to avoid adjuvant therapy [3].
In theory, following primary cytoreductive surgery and ad- igiorically, it has been argued that once childbearing

juvant chemotherapy, a few cancer cells may survive apfmjeted or deemed impossible, some consideration sho

continue to escape complete annihilation by immunosurvelg given to the removal of the other ovary to lower the risk c
lance mechanisms. Eventually, tumor cells multiply, neovas-

cularization ensues, and malignant nodules develop and co-
alesce, resulting in clinically obvious recurrent disease. Al-
though we may imagine that this could occur at any point
during a patient’s follow-up, we believe that this is much more
likely to occur within the first 5 years, and rarely after 10 years.
Cells which have been genetically primed through germlinePercentage 30,
mutations, as well as those which have accumulated genetic 20,
damage secondary to environmental carcinogens, may undergo 104
growth deregulation and declare their malignant potential at ol
varying times in a woman'’s life.
The clinical problem is confounded in cases of early stage
cancers treated conservatively with preservation of ovarian FIG. 1. DNA ploidy in primary and recurrent ovarian carcinoma.

& Primary / Recurrent
N=66

AA AD DA DD
A = aneuploid; D = diploid
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recurrence or development of a second primary lesion. dikelihood of ovarian failure. In one prospective study of ovar
lomboet al.reported three relapses occurring within 5 years @in function in premenopausal women receiving chemothera
conservative surgery in 36 patients with Stage IA disease [4¢r breast cancer, the risk of chemotherapy-induced amen
One of the recurrences occurred in the contralateral ovary ai@a was highest in women over the age of 40 [8]. Oocy
the patient was rescued by surgery; the other 2 patients exparvesting within vitro fertilization and embryo cryopreserva-
rienced distal recurrences and died of disease. Clearly, ¢wn may be an option for infertile patients who require sys
tremely close follow-up of all patients treated by conservatiiemic treatment and for those who may be destined to under
surgery is warranted, with a complete workup of all specifiesection of the remaining adnexa without hysterectomy.
and nonspecific symptoms. In summary, infertile patients with early stage disease al

Because our patient was surgically unstaged and had beg@propriate histology who opt for conservative manageme
diagnosed with &erouscystadenocarcinoma in 1987, she dighould be counseled regarding the available data linking infe
not meet the criteria for conservative surgery. However, thidity and possibly, ovulation induction, to ovarian cancer
patient demanded this approach because she desired the pdtarthermore, they should not delay in their attempts to achie
tial for child-bearing, although she had never achieved a prggegnancy. It may be advisable to establish a limit to th
nancy in the past. The subject of infertility merits a philosoplamount of time during which pregnancy may be attempte
ical expansion on the appropriateness of conservative surgédyice the predetermined period has elapsed, whether patie
Perhaps a distinction should be made between ytheng have been successful or not, a strong consideration should
woman who has not had the opportunity to start a family argiven to performing completion surgery for ovarian cance
the infertile patient who has tried unsuccessfully to becomé@nder such circumstances, patients may then need to iden:
pregnant. The decision to permit conservative surgery may #surrogate mother fan vitro fertilization and embryo transfer
appropriate for the young patient, but it may be prudent {d the patient has retrievable oocytes) or pursue child adoptic
exercise some caution when considering conservative manage-
ment of early ovarian cancer in the infertile patient. The
theoretical risk of incessant ovulation uninterrupted by preg- REFERENCES
nan_cy’ or hyperstlmulateq OVUIatlon_’ may place_ awoman Wlih DiSaia PJ, Townsend DE, Morrow CP: The rationale for less than radic
a hls_tory of early stage disease at increased risk for recurrénfeamment for gynecologic malignancy in early reproductive years. Obst
ovarian cancer. Gynecol Surv 29:589-593, 1994

Whittemore and colleagues reported the results of an angl-young RC, Decker DG, Wharton JT, Piver MS, Sindelar WF, Edwards Bk
ysis of several case-control studies which demonstrated arsmith JP: Staging laparotomy in early ovarian cancer. JAMA 250:3072
association between infertility and epithelial ovarian cancer as3076, 1983
well as a possible causal link between the use of ovulatioh-Stier EA, Barakat RR, Curtin JP, Brown CL, Jones WB, Hoskins W.
stimulating agents and epithelial ovarian cancer in infertility Laparotomy to complete staging of presumed early ovarian cancer. Obs
patients [5]. Additionally, Rossing reported a higher risk of Gynecol 87:737,_740’ 1996 o ) ) o
malignant and borderline epithelial ovarian tumors in a cohdht £lompo N, Chiari S, Maggioni A, Bocciolone L, Torri V, Mangioni C:

. . . . . . Controversial issues in the management of early epithelial ovarian canc

of women undergoing ovulation induction with clomiphene

. ) - conservative surgery and role of adjuvant therapy. Gynecol Oncol 55:54
citrate [6]. With respect to recurrent disease, Bandera reporteds1, 1994

a 31-year-old with a history of a Stage IC epithelial ovariag whittemore AS, Harris R, Itnyre J, and the Collaborative Ovarian Canc

carcinoma who developed a recurrence shortly after receivingGroup: Characteristics relating to ovarian cancer risk: collaborative analy:

gonadotropin therapy for ovulation induction [7]. of 12 case-control studies I, invasive epithelial ovarian cancers in whi
Although there exists much debate concerning the need fof¥omen- Am J Epidemiol 136:1184-1203, 1992

adjuvant therapy in early stage epithelial ovarian cancer, threRossing MA, Dal_ing JR, Weiss NS, Moore DE, Self SG: Ovarian tumors i

risks of premature ovarian failure should be discussed with® o™ of infertile women. N Engl J Med 331:771-776, 1994

ovulatory patients scheduled to receive systemic Chemothér_Bandera CA, Cramer DW, Friedman AJ, Sheets EE: Fertility therapy in tf

s setting of a history of invasive epithelial ovarian cancer—case repol
apy. This risk appears to be dependent on maternal age, thgnecol oncol 58:116-119, 1995

specific antineoplastic _agent used (_e_.g., CyClOp_hosphaml%)Fisher B, Sherman B, Rockette H, Redmond C, Margolese K, Fisher E
and the total cummulative dose administered. With advancing, .phenylalanine mustard{PAM) in the management of premenopausal
age, the reservoir of oocytes diminishes and increases theatients with primary breast cancer. Cancer 44:847—857, 1979
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