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Another two cases of ovarian tumours in women who
had undergone multiple ovulation induction cycles
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Many questions have been raised recently about the possible Case 1
association between ovulation induction and ovarian cancer.

This patient had her first pregnancy in 1992 after a 2 yearIn order to contribute to the limited literature on this
period of infertility. She had no family history of cancer. Theimportant issue, two cases of ovarian cancer in women
pregnancy was obtained during the first cycle of ovulationwho had multiple ovulation induction are presented here.
induction for anovulation using clomiphene citrate. This preg-In the first case the patient had ovarian induction by
nancy was uneventful. A Caesarean section was performedclomiphene citrate while she already had an ovarian cyst.
because of a breech presentation.The cyst enlarged under induction. During laparoscopy,

During normal follow-up, bilateral ovarian cysts were dis-the cyst was removed. Histological examination showed a
covered in 1993, measuring 29 and 33 mm. These hypo-borderline and invasive sero-papillary cystadenoma. In the
echogenic cysts were first treated with progestagens (Lutenyl®;second case, the patient underwent ovulation induction and
Theramen, Monaco, France) and then oestro–progestagensintrauterine insemination. During the first ultrasound in
(Adepal®; Wyeth, Paris, France) and finally by transvaginalthe beginning of the cycle, an ovarian cyst was discovered.
puncture. In 1994, a laparoscopy was performed and the cystLaparoscopy was performed and the cyst removed. Histo-
removed. Histological examination revealed a benign tumourlogical examination showed a borderline and invasive
of the right ovary. Six months later, the right cyst re-appearedmucinous cystadenoma.
and it was decided to start treatment with luteinizing hormoneKey words: ovarian stimulation/ovarian tumours/ovulatory
releasing hormone (LHRH) analogues and progestagens. Des-cycles
pite persistence of the ovarian cyst, ovulation was induced by
clomiphene citrate administered over 6 months from January
1st to July 1st, 1996.

As the cyst continued to grow, the patient was referred toIntroduction
our unit. The ovarian cyst measured 6 cm and was septate. AOvarian stimulation is a unique aid for patients treated for
second laparoscopy was performed in December 1996. Itanovulation and an important tool in various assisted reproduc-
revealed that the tumour had reached 16 cm in diameter.tion treatments such as intrauterine insemination and in-vitro

A laparotomy was then decided upon, and a right ovariec-fertilization (IVF). However, it is very important to understand
tomy was carried out with peritoneal cytology. Gross examina-the risks and side-effects of those treatments.
tion revealed a multilocular cyst of 15 cm covered by numerousThe most common complication is ovarian hyperstimulation.
coarse exophytic papillae. The cyst was filled with a waterySince 1992 and the publication by Whittemoreet al.
fluid and its inner surface was lined by papillae. Microscopic-(1992a,b,c), the possibility that ovulation induction treatment
ally, complex and branching papillae were seen on the ovarianmay be carcinogenic, and particularly the possibility of a
surface and on the inner wall of the cyst. The papillary frondsrelationship between ovulation-inducing treatment and appear-
were lined by stratified layers of epithelial cells forming tuftsance of ovarian cancer, have been discussed. Those publications
from the piling up of cells (Figure 1). Detachment of papillaryhave raised more questions than answers (Societies I. F. O. F.
buds was seen. Cuboidal cells with abundant eosinophilic1993; Shushanet al., 1996).
cytoplasm invaded the stroma focally within the papillaryProspective multicentric epidemiological studies are neces-
stalks, without desmoplastic stromal reaction (Figure 2). Thissary to settle this matter once and for all. Nevertheless, it is
tumour corresponded to a serous borderline ovarian tumouruseful to report clinical observations of patients who developed
with stromal invasion. The peritoneal cytology was positive.ovarian cancers after infertility treatment. The collation and
A total hysterectomy was carried out during a second laparo-analysis of similar observations would enable construction of
tomy with a left adnexectomy associated with an omentectomy.a database dedicated to the relationship between ovarian cancer

and ovarian stimulation. The CA 125 concentration was 71 IU. It was a stage 1C
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Figure 3. Mucinous ovarian borderline tumour (★) with smallFigure 1. Serous ovarian tumour of low malignant potential in case
1, showing multiple branching papillary projections covered by carcinomatous foci (arrows) in case 2 (haematoxylin eosin safran

1:15). Original magnification310.stratified epithelial cells (haematoxylin eosin safran, 1:25). Original
magnification310.

six cycles of stimulation by clomiphene citrate. The patient
had normal ovulatory cycles. Hysterosalpingography revealed
a total septate uterus. The septum was removed in October
1994 by hysteroscopy under laparoscopic control. Abdominal
exploration was absolutely negative. Both ovaries were normal.

The spermiogram revealed oligo–asthenoteratozoospermia
according to the World Health Organization (WHO, 1992).
The post-coital test was negative. Ovulation induction was
then instigated, together with intrauterine insemination. At the
beginning of the first cycle, ultrasonographic examination
revealed a septate ovarian cyst 9 cm in diameter. The patient
was treated with oestro–progestagens (Stediril®; Wyeth, Paris,
France) for 1 month. A second laparoscopy was performed on
April 10, 1995. During the laparoscopy, the cyst was removed.
On gross examination, a multicystic tumour of 7 cm with
endophytic papillae was noted. Microscopic examination
revealed an intestinal-type mucinous borderline tumour with
small carcinomatous foci (Figure 3). The cysts contained
papillae covered by columnar, mucin-containing cells, fre-
quently stratified into two or three layers (Figure 4a). In
carcinomatous foci, neoplastic cells were extensively stratified
with highly atypical nuclei (Figure 4b). Stromal invasion with
desmoplastic stromal response was noted. To maintain fertility,
a laparotomy was performed 1 month later. The right ovary
and the omentum major were removed and contralateral ovarian
biopsies and peritoneal biopsies were carried out. Histological
examination led to the conclusion that there was no residual
tumour tissue. It was a stage 1 disease. No additional treatment
was judged to be necessary. Twelve natural cycles of intrauter-

Figure 2. Early stromal invasion in case 1. Cells invading the ine insemination were performed without any success.
stroma of papillary stalks (~) were characterized by abundant pink
cytoplasm (haematoxylin eosin safran 1:400). Original
magnification340. Discussion

Ovarian cancer is estimated to affect 7.3–13 women perdisease (Langley and Fox, 1987). This ovarian tumour was
100 000 (Weisset al., 1977). Anovulation was not the reasonfurther treated by chemotherapy.
for infertility in either of these two patients. However, infertility
does seem to increase the risk of ovarian cancer. Transformation

Case 2 into a cancer is multi-factorial (Barber, 1982).
Many factors (Crameret al., 1983; Heintzet al., 1985) inA 29 year old patient was referred to our infertility centre for

primary infertility of 3 years duration. She had already had cancerous transformation have been identified. They can be
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the clinical appearance of a pre-existing tumour. It is easy to
imagine that ovulation inducers caused a quiescent stage I
tumour to develop into a stage 1C disease. In this hypothesis,
inducing ovulation would not increase the risk of ovarian
cancer but would make it appear more rapidly. Epidemiological
studies are needed to confirm or reject this hypothesis. Another
point of discussion relevant to case 1 is the surgical procedure.
Is laparoscopy reliable for establishing the suspicion of malig-
nancy for an ovarian tumour? Several teams have demonstrated
on the basis of large studies that laparoscopy is a reliable
technique for the diagnosis of malignancy in ovarian lesions.
The risk of a false negative diagnosis is not specific to
endoscopic investigation, but has also been reported with
laparotomy (Chapronet al., 1996). However, the rate of
discovery of an ovarian cancer in patients treated for infertility
is extremely low. Laparoscopy is the gold standard method to
explore ovarian lesions in such patients (Chapronet al., 1996).

Our second case did not permit the deduction of a relationship
between ovarian induction and cancer. The presence of a
persistent ovarian cyst would seem to indicate that exploration
is essential before treatment. This is particularly obvious in
the case of suspicious ultrasonographic findings. This case
shows that ultrasonography is useful before all ovulation
induction treatments, particularly when sequencing ovulation
induction cycles. Goldberg and Runowicz (1992) believe that
the discovery of a benign mucinous cystadenoma or a border-
line tumour enables early surgical exploration and stops the
natural progression towards disseminated cancer. One of our

Figure 4. Case 2 (A) Papillae covered by two layers of mucinous observations is quite similar to that reported by Grimbiziset al.
cells, displaying features of mucinous borderline tumour

(1995), where an ovarian cyst was discovered at ultrasound(haematoxylin eosin safran 1:400); (B) cysts in carcinomatous areas
screening during preparation of a second IVF attempt. Histo-were lined by atypical cells with pleomorphic nuclei and mitotic

figures (haematoxylin eosin safran 1:400). Original magnification logical examination revealed an epithelial serous papillary
340. cystadenoma of borderline malignancy. Our case 1 observation

is quite different. It shows that every time an ovarian cyst is
discovered before ovulation induction treatment, it has to beclassified as genetic (Fatthala, 1971; Lynchet al., 1978),

environmental (Arlowet al., 1988) and hormonal (Graham considered as suspicious. It needs histological examination
before starting any treatment. These two observations are veryand Graham, 1967). Infertility could also increase the risk of

ovarian cancer. Whittemoreet al. (1992a,b,c) demonstrated a different from those presented by Grimbiziset al. (1995)
because our two cases are real ovarian cancer and not onlyrelationship between infertility treatment and the risk of

inducing ovarian cancer. According to Whittemoreet al. borderline tumours. Tarlatzsiset al. (1995) recently reported a
meta-analysis of all the ovarian tumours related to infertility(1992a,b,c), the risk is multiplied by 2.8 in women undergoing

treatment and by 27 in women undergoing treatment without history in the literature: 30 epithelial tumours were collected,
and 50% of these were tumours of borderline malignancy. Thesuccess. However, the main limitation of the Whittemore study

concerned the drugs (Mouzonet al., 1993). The type, the mean age at diagnosis of borderline tumours ranged from 39
to 45 years, ~10 years earlier than the mean range at diagnosisdosage and duration of treatment are not known. In a case

control study, Rossinget al. (1994) showed a link between of malignant epithelial tumours. Arlowet al. (1988) had
reported that infertility but not nulliparity is associated withtreatment with clomiphene citrate for over 12 months and an

increased risk of ovarian cancer. an increased incidence of borderline tumours. Harriset al.
(1992) also reported that the risk of borderline tumours isThe latency phase in both cases (i.e. the period of time

between the first stimulation by clomiphene and the diagnosis higher than for invasive ones in women with a history of
infertility. Thus, as Tarlatziset al. (1995) observed, it seemsof ovarian cancer) is too short to establish any relationship

between induction of ovulation and cancer. Both observations that ovarian epithelial borderline tumours in their early preclin-
ical stage may interfere with fertility. This is further supportedshow that great care must be taken if an ovarian cyst is

discovered before or during ovulation induction (Lopeset al., by the achievement of pregnancy spontaneously or with
medical assistance in some patients after removal of their1992; Jametet al., 1996).

In the first case, a persistent cyst had to be removed before tumour (Burgeret al., 1993; Grimbiziset al., 1995). This point
of view cannot be reliable for invasive tumours as in ourtreatment despite histological examination. It is possible that

repeated ovarian stimulation expedited the development and two cases.
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studies. II. Invasive epithelial ovarian cancer in white women.Am. J.Clinical data about these two cases probably does not
Epidemiol., 136,1184–1203.

support evidence of a relationship between ovulation inductionWhittemore, A. S., Harris, R., Itnyre, J. and Halpern, J. (1992c) Characteristics
treatment and ovarian cancer. If a relationship exists, it would relating to ovarian cancer risk: collaborative analysis of 12 US case control

studies. IV. The pathogenesis of epithelial ovarian cancer.Am. J. Epidemiol.,be facilitating rather than inducing. However, the discovery of
136,1212–1220.an ovarian tumour must be thoroughly investigated before any

World Health Organization (1992)Laboratory Manual for the Examination of
treatment. One question remains unanswered: should patientHuman Semen and Sperm–Cervical Mucus Interaction, 3rd edn. Cambridge

University Press, Cambridge.no. 2 be treated by ovulation induction to enable IVF?
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