Ovarian small cell carcinoma
of the hypercalcaemic type,
a comprehensive review

T.R. Van Oostveldt, A.Ph. Makar, R. Van den Broecke

This review article aims at giving a comprehensive review of the literature on the hypercal-
caemic type of small cell carcinoma of the ovary (SCCO-HT), addressing both clinical and
pathological aspects, and to present a proposal for optimal therapy based on critical ap-
praisal of literature findings. A literature search resulted in 250 reported cases with the larg-
est retrospective series consisting of 150 patients. SCCO-HT has no specific clinical pre-
sentation, but occurs predominantly in young women. Hypercalcaemia is often but not
always present at diagnosis. Both clinical and histopathological features discern SCCO-HT
from the pulmonary type of SCCO and other ovarian tumours. Long-term prognosis is poor,
with a mean survival of 18 months. Tumour stage is the most important prognostic factor.
Most cases with a favourable outcome have been treated with surgery and multiple cycles
of polychemotherapy including cisplatin or carboplatin and etoposide.

(Belg J Med Oncol 2011;5:233-40)

Introduction

Small cell carcinoma of the hypercalcaemic type is
a rare, highly malignant tumour of the ovary, first
described in 1982 by Dickersin et al.! The cancer
was originally termed small cell carcinoma of the
ovary (SCCO) because of the typical microscopic
appearance of uniform, closely packed small cells
with scanty cytoplasm. Later, a large cell variant
was also reported. This type of ovarian malignancy
is different from the SCCO-pulmonary type, which
has the same microscopic features as the small cell
lung carcinoma. The occurrence of SCCO-pulmo-
nary type in the female genital tract was extensively
reviewed in 2007.” This article gives a comprehen-

sive review of the available literature on the SCCO-
hypercalcaemic type (SCCO-HT).

To select appropriate articles, a PubMed search was
performed with various combinations of the follow-
ing keywords: small cell carcinoma of the ovary,
diagnosis, prognosis, therapy and pathology. Ad-
ditional manuscripts were found by searching the
reference lists of the retrieved articles. In total, ap-
proximately 250 cases were described, nearly all
of them retrospectively. The largest series was re-
ported by Young et al. and consisted of 150 cases.’
One study prospectively described treatment of
27 SCCO patients with a median follow-up of 37
months.* Based on the findings from this literature
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query, the clinical presentation, laboratory findings,
pathology, differential diagnosis, prognosis and
treatment modalities will be described.

Clinical presentation and laboratory
findings

Although there are no specific clinical manifesta-
tions of SCCO-HT, age at presentation and serum
calcium level may contribute to the establishment
of the diagnosis.

Age and presenting symptoms

SCCO-HT occurs almost exclusively in young wom-
en, in their second to fourth life decade; the average
age of occurrence is 23.9 years.” Symptoms at diag-
nosis are not specific and similar to those of other
ovarian tumours. Most common complaints are ab-
dominal pain (~45%) and/or swelling (~40%) and
urinary complaints (~20%).>> Oligomenorrhea or
amenorrhea are neither sensitive nor specific signs,
but often striking because of the young and fertile
age of the patient. Weight loss has been specifically
reported in paediatric patients.®

Hypercalcaemia and CA-125

Despite its name, SCCO-HT is not always accom-
panied by hypercalcaemia: tumours with only small
cells are associated with elevated serum calcium
levels in 70% of the cases, tumours with a large
cell component in only 57%.> Since other ovarian
tumours are rarely associated with hypercalcaemia,
elevated serum calcium levels in a patient with an
ovarian mass strongly suggest SCCO-HT. However,
clinical manifestations attributable to raised serum
calcium levels (e.g. fatigue, lethargy, polydipsia and
polyuria or, rarely, metastatic calcinosis) are only
present in a minority (2.5%) of patients.*’ The cause
of the elevated serum calcium level has not been
elucidated as yet. It occurs in the absence of osse-
ous metastases. In some cases, a parathormone-like
substance was found, or some tumour cells stained
for parathormone at immunohistochemistry, but
this finding is inconsistent.”

The serum calcium level typically normalises after
removal of the tumour and can raise in recurrence.
As such, it is a useful tumour marker in the follow-
up of the disease, even in cases in which the serum
calcium level was initially normal.’ Nevertheless,
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normal serum calcium levels do not rule out recur-
rence.® The clinical value of CA-125 is less clear,
although levels can be raised at presentation and
decrease under therapy.’ Elevated CA-125 levels
are possibly associated with peritoneal spread.”!°
It must be noted that CA-125 elevation should be
interpreted cautiously, as it can also occur in vari-
ous non-malignant conditions (e.g. infection, endo-
metriosis, menstruation and peritoneal irritation by
intra-operative manipulation)."!

Family history

There are reports of familial occurrence, suggesting a
genetic basis for this cancer.*®'*!3 Familial cases may
develop at younger ages than non-familial cancers
and show genetic anticipation (i.e. reduction in the
age of onset in successive generations).®"> One study
noted an increased incidence of other solid tumours
in first- and second-degree relatives of patients.'

Tumour spread and stage at diagnosis

Similar to other ovarian neoplasms, SCCO-HT oc-
curs almost exclusively unilateral and spreads locally
to the peritoneum. Pelvic and abdominal lymph
nodes and distant metastases to liver, lungs, brain,
bone and supraclavicular lymph nodes have been
described.>*!° Fifty percent of the cases in the Young
series had stage I at diagnosis (33% of whom had
stage 1A), 5% had stage 11, 43% stage Il and 1% had
distant metastases (Stage IV). Harrison et al. report-
ed a similar distribution in 17 patients.” In contrast,
in a recent series of 27 patients reported by Pautier et
al., in which optimal staging was carried out, only a
minority (5 out of 27) was diagnosed in stage I, and
14 patients had stage IIIC disease at diagnosis.*

Pathologic findings

Histopathologic examination of the tumour is es-
sential for a correct diagnosis. Light microscopic al-
terations may overlap with other ovarian malignan-
cies, in particular with the SCCO-pulmonary type,
and immunohistochemical or electronmicroscopic
examinations may be required to differentiate SC-
CO-HT from other entities.

Gross pathology

Tumour size can range from 6-26 cm, and its weight
can reach 2500 grams."* The external surface,
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which may be ruptured, can be lobulated, nodular
or smooth.” The tumours are predominantly solid,
but often have a cystic component too. Larger tu-
mours usually contain areas of necrosis or haemor-
rhage.

Light microscopic findings

As a rule, the microscopic growth pattern consists
of diffuse proliferating, closely packed, uniform
cells. However, the malignant cells can also grow
in nests, cords, clusters or in a mixture of these pat-
terns. In 80% of the tumours, there are follicle-like
spaces in varying sizes, generally filled with eosino-
philic fluid (Figure 1A)."? Foci of mucinous epithe-
lium are present in 10-15% of the cases.

Except for the large cell variant, the most charac-
teristic cell of the neoplasm is small and rounded,
with scanty cytoplasm. The malignant cells have
round to oval nuclei, which are similar in shape and
size (Figure 1B). The nuclear envelopes are distinct;
the chromatin irregularly clumped; many mitotic
figures are present and small single nucleoli can of-
ten be seen. Larger cells with abundant cytoplasm
and an eccentric nucleus are present in 50% of the
tumours. When they predominate, the tumour is
called the large cell variant of SCCO-HT.!>1>1°

Immunohistochemical findings

Immunohistochemical stainings are negative for in-
hibin, o-fetoprotein, B-hCG, thyroid transcription
factor 1 or desmin.>*'"'® Epithelial membrane an-
tigen is positive in one third of the cases, and in-
tense staining possibly occurs more frequently in the
large cell variant of SCCO-HT. *!7 Vimentin staining
is positive in about 50% of the cases whereas cyto-
keratin and neuron-specific enolase (NSE) staining
is variable.

Electron microscopic findings and flow cytometric analysis
Abundant rough endoplasmic reticulum with dis-
tended cisternae is a characteristic feature of the
hypercalcaemic type and is not seen in the pulmo-
nary type.""” In addition, the pulmonary type has
neurosecretory granules in the cytoplasm, which
are not observed in the hypercalcaemic type.>**
Flow cytometry can also differentiate between the
2 types. The hypercalcaemic type is uniformly dip-
loid, in contrast to the aneuploidy seen in the ma-
jority (>60%) of pulmonary types.®!>2
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Figure 1. Characteristic light microscopic findings of the small
cell ovarian carcinoma, hypercalcaemic type. (A) Follicle-like
structures  (black arrows, haematoxylin and eosin, 100x
magnification). (B) Diffuse growth of small cells with scanty cy-
toplasm (haematoxylin and eosin, 200x magnification).

Histogenesis

The histogenesis of SCCO-HT remains unclear.
Most primary ovarian cancers originate from the
surface epithelial, the germ cells, or the sex cords.
Based on microscopy findings, Dickersin et al. sug-
gested an epithelial origin, but the young age of
most patients with SCCO-HT and its aggressive be-
haviour strongly argue against his hypothesis.! Al-
though a primitive germ cell origin was postulated
too, SCCO-HT is nowadays considered as a distinct
entity and classified by the World Health Organiza-
tion (WHO) under tumours of uncertain origin and
miscellaneous tumours.'®*
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Table 1. Key differentiating findings between SCCO-HT and other ovarian tumour

Malignancy Clinical and laboratory differences

SCCO-pulmonary type peri- and postmenopausal age

45% bilateral

no paraneoplastic hypercalcaemia, can occur

with other paraneoplastic syndromes
(Cushing’s syndrome, SIADH)
associated with other types of ovarian
neoplasms in the same ovary
(Brenner, endometrioid)

Granulosa cell tumours no hypercalcaemia
raised oestrogen production

mostly stage |
Intra-abdominal desmo- | 2/3 bilateral
plastic round cell tumour

Germ cell tumours raised serum BHCG and a-fetoprotein

Pathological differences
M no follicle-like spaces (focal necrosis)
no large cells
nuclei ovoid-to-angulated with nuclear
molding, indistinct
nuclear envelopes, evenly dispersed
chromatin, inconspicuous nucleol.
HC vimentin -, NSE often +
EM normal endoplasmatic reticulum and
neurosecretory granules present

FLOW | >60% aneuploid

IHC a-inhibin +

LM no follicles, prominent desmoplastic stroma
IHC desmin +

LM: light microscopy, IHC: immunohistochemistry, EM.: electron microscopy, FLOW: flowcytometry

Differential diagnosis

SCCO-HT may be confused with other small cell
malignant tumours affecting the ovary. First, SCCO-
pulmonary type and metastases of a small cell lung
carcinoma must be excluded. Secondly, desmoplas-
tic round cell tumour, granulosa cell tumour, germ
cell tumours and other rare non-epithelial ovarian
tumours must be considered, including malignant
lymphoma, primitive germ cell tumours, primitive
neuroectodermal tumours, neuroblastoma, melano-
ma, metastatic sarcoma, and anaplastic carcinoma
of Miillerian origin.!*>'® Clinical information and
laboratory results as well as pathological findings
may help differentiating between SCCO-HT and
other tumours. An overview of the key differences
with the most important differential diagnoses is
presented in Table 1.

Prognosis

SCCO-HT is a highly malignant tumour with an
poor overall prognosis. The average life expectancy
is only 18 months and long-term disease-free sur-
vival (DFS) is uncommon.’ The overall 1-year sur-
vival is about 50%.>* A survival of >1 year post
surgery without recurrence was seen in only 33% of
the stage IA patients, 10% of stage IC patients and
6.5% of stage 1L, III and IV patients. However, more
recent series reported a DFS of 70-100% in stage 1
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patients, which may be explained by an understag-
ing in Young’s series.*” Indeed, surgical staging was
performed in only a minority of their cases. Other
potential beneficial prognostic markers include age
>30 years, a normal preoperative serum calcium
level, tumour size <10 centimetres and absence of
large cells.’

Therapeutic modalities

Since no controlled interventional studies have been
performed, treatment principles are based on the ap-
proach of other ovarian cancers and expert opinion.

Surgery

All reported cases with long-term survival had sur-
gical removal of the tumour. However, there is no
consensus on the optimal extent of surgery, espe-
cially for tumours in early stages. Some have argued
the aggressive behaviour of most SCCO-HT cancers
warrants total abdominal hysterectomy and bilat-
eral salpingoophorectomy, regardless of the tumour
stage. Indeed, a trend for better outcome was seen
in stage IA patients who underwent a bilateral sal-
pingoophorectomy compared to those who had an
unilateral procedure (57% survival without recur-
rence versus 23%).” In addition, extensive surgery
allows optimal staging and might increase the effect
of chemotherapy, as reported in epithelial ovarian
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Table 2. Overview of chemotherapy schedules resulting in a favourable response.

Schedule | Components Stage at Number of | Outcome Secondary
diagnosis | patients (median follow-up) outcome
VPCBAE Oh: IA 129 CR (29 mo)
vinblastine 6 mg/m? IC 110 CR (83 mo) died at 3 mo
cisplatin 90 mg/m?2 IIc 129 CR (8 mo) died at 11 mo
24h A 2% CR (3mo)
cyclophosphamide 1g/m?2 B 19 CR (25 mo)
bleomycin 156 U/m?2 nc 22532 CR (48 mo)
36h
doxorubicin (Adriamycin) 60 mg/m?
etoposide 200 mg/m?
BEP bleomycin 18 U/m? on days 2, 9 and 16 IC 18 CR (5 yrs)
cisplatin 20 mg/m? on days 1-5 nc 128 CR (68 mo)
etoposide 100 mg/m? on days 1-3 v 110 PR died at 7 mo
PVB cisplatin 20 mg/m? on days 1-5 B 110 CR (58 mo)
vinblastin 6 mg/m? on days 1-2 B 110 CR (2 mo) relapse at 2 mo
bleomycin 18 U/m? on days 2, 9 and 16 nc 110 progressive
DEC doxorubicin 40 mg/m? (days 1-3) B (2 line) | 11° PR (8mo) died at 23 mo
etoposide 100 mg/m?2 on day 1 IC (29line) | 11° progressive
cyclophosphamide 500 mg/m? on day 1
PEI/PEC/ | cisplatin 80 mg/ m? day 1/carboplatin IA 34 all BMT; CR (833 mo)
etoposide 76mg/ m? (days 1-3) [? 24 CR (33 mo)
PCAE* ifosfamide/cyclophosphamide IC 26 1 CR (26 mo) died at 63 mo
(800mg/ m?2 (days 1-3)/melphalan (alkylating 1 BMT ; CR (18mo)
agent) IIc 542 2 died
doxorubicin (adriamycin) 40 mg/ m2 on day 1 3 BMT after CR (1 2 1 pelic relapse
line) and died, 2 CR
(1 CR >10yrs)
— in some cases, after inducing CR, ns 16 died at 3 mo
followed by high dose chemotherapy nc 164627 progressive
(mostly PEC) and BMT: 4 died # 5 relapse; 2 CR*
6 CR, no BMT 2 pelvic relapse
carboplatin 300-400 mg/ m? (days 1-4) 6 BMT after CR (1 2 (1 CR*, 1 died)
v 34 line) 4 CR (37 mo; 1
CR >14yrs)
etoposide 300-450 mg/ m? (days 1-4)
cyclophosphamide 1600 mg/ m? (days 1-4)/ 3 Progressive after PR,
melphalan 180mg/ m? all died
Docetaxel | 20 mg/m? (days 1, 8 and 15) nc 214,50 CR (3,5 yrs)

used in 39 line

CR: complete response, PR: partial response, BMT: bone marrow transplantation, *: after surgery, chemotherapy and radiotherapy

cancers.'*!? The high proportion of pelvic involve-
ment in recurrent disease could be another argu-
ment in favour.” In contrast, others have proposed a
more conservative surgical approach combined with
chemotherapy, given the young age of most patients
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and the unilateral location in virtually all cases.
Conservative surgery consists of a unilateral (salpin-
go)oophorectomy, total omentectomy, resection of
any metastatic laesions from the peritoneal surfaces
or the intestines, pelvic and peri-aortic lymphad-
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enectomy, and performance of peritoneal cytology.
This fertility sparing approach is supported by sev-
eral case reports of young patients with stage Il and
I1I disease who survived for more than 2 years after
surgery with uterine and unilateral ovarian conser-
vation and adjuvant chemotherapy.”***" There is
1 case of long-term DFS after incomplete surgery
(R2 resection) followed by chemotherapy.”> A re-
cent report of stage III disease in a 23-year old who
was treated with neoadjuvant chemotherapy (BEP),
fertility-sparing surgery and radiation of the para-
aortal region made the authors plead for conserva-
tive approach.”® Nevertheless, complete debulking
(RO resection) remains important since in Pautier’s
series all patients without extensive surgery died.*
When fertility-sparing surgery is opted for, a thor-
ough surgical staging seems mandatory. Further-
more, the effects of adjuvant chemotherapy and
radiation on ovarian function must be considered.
No successful pregnancies have been reported af-
ter fertility-sparing surgery, but a normal menstrual
function has been described after conservative sur-
gery followed by intensive chemotherapy, including
7 cycles VPCBAE #2228

Chemotherapy

Since most patients are young and otherwise
healthy, aggressive chemotherapy is feasible and
justified because of the malignant disease course,
irrespective of stage of disease.® Young et al. could
not show any benefit from chemotherapy in stage
IA cases, but a variety of regimens was used, mak-
ing it difficult to draw firm conclusions.’ Also, the
timing of chemotherapy (before or after debulking
surgery) differs between reports. Table 2 provides an
overview of the different regimens that resulted in a
favourable outcome.?” Most evidence is present for
the use of VPCBAE.

VPCBAE

This combination of vinblastine, cisplatin, cyclo-
phosphamide, bleomycin, doxorubicin (adriamy-
cin) and etoposide is the first regimen demonstrat-
ing any activity in the treatment of SCCO-HT.* In
this first report, VPCBAE caused a rapid clinical
response in patients with measurable disease, but
the effect was short-lived.?* Nevertheless, long-term
survival after conservative surgery and this 6-drug
treatment has been reported in patients with IIIC
stage disease. However, this was at the cost of sig-
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nificant toxicity.”” In 1 case, it even caused regres-
sion of a residual para-aortic lymphadenopathy.

Triple therapies
Other potentially successful and less intense che-

motherapy combinations are BEP (bleomycin, eto-
poside and cisplatin), PVB (cisplatin, vinblastine
and bleomycin),"® DEC (doxorubicin, etoposide and
cyclophosphamide), and PEI (cisplatin, etoposide
and iphosphamide).®#10:19.28

Taxanes
Whereas 2 studies described the successful use of
docetaxel, an agent used in epithelial cancers, oth-

ers have reported only limited efficacy with pacli-
taxe] 61430

Dose-intensive regimens

Since the response to chemotherapy is often short-
lived, some authors attempted aggressive, high-
dose consolidation chemotherapy, followed by
autologous stem cell transplantation after induc-
tion chemotherapy. Pautier et al., who conducted a
prospective trial in 27 patients, reported lower
relapse rates among patients who received high-
dose chemotherapy compared to those who were
untreated, but there were more advanced stage
patients (6 out of 8 patients stage IIIC versus 4
out of 10 patients stage IIIC in the treated group)
in the group that was not treated with high-dose
chemotherapy. Exceptionally long survival was
reported by Christin et al. in 2 paediatric patients
treated with high-dose chemotherapy followed by
autologous bone marrow transplantation.*’

Radiation therapy

Although several studies suggest that pelvic and/or
abdominal radiation may be useful in adjuvant or
palliative setting, it is unclear which patients might
benefit from this treatment.”!® Radiation of the
whole abdomen has a very important toxicity and
the number of reported patients who received ra-
diation therapy is small. In the original paper from
Dickersin, 4 patients were treated with postopera-
tive abdominal radiation without chemotherapy, 2
of which had a favourable response. In the Young’s
series, 4 out of 5 patients receiving radiation were
long-term survivors.” Furthermore, there is 1 recent
report of a >10 year DFES of a 17-year-old patient
with a renal transplant, who was only irradiated af-
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Key messages for clinical practice

SCCO-HT is arare, highly malignant ovarian neoplasm that mostly occurs in young
women in their second to fourth life decade, and appears with hypercalcaemia in

Pathologists should obtain expert pathological advice to establish diagnosis and
discern it from ovarian small cell carcinoma of the pulmonary type and other

Prognosis is poor, with a mean survival of 18 months. Beneficial prognostic
factors are early stage, age >30, small tumour size and normocalcemia at diagnosis.

Since its aggressive behaviour, complete surgical debulking with pelvic and
peria-ortic lymphadenectomy is warranted in all stages, but fertility-preserving

1.
two thirds of thecases.
2,
ovarian neoplasms.
3.
4.
techniques are feasible in selected cases.
5.

All patients, irrespective of stage, should receive adjuvant multi-agent chemo-

therapy, including at least etoposide and cisplatin or carboplatin.

ter surgery for stage 1A disease.” Finally, Harrison
et al. noted that most of the long-term survivors in
their series received adjuvant radiotherapy.” Since
the pelvis and the abdomen are the 2 most common
sites of relapse, they proposed the use of abdomi-
nal radiation as first-line treatment. However, all of
their patients also received chemotherapy, either
concurrently with or preceding radiation therapy.

Treatment of recurrences

The recurrence pattern seems to be similar to that
of epithelial ovarian cancer. Peritoneal metastases
and retroperitoneal lymph nodes are often involved.
Treatment of recurrence can consist of surgery, che-
motherapy and/or radiation, the combination is
mostly applied.

Conclusion

SCCO-HT is a rare ovarian neoplasm that should be
considered in a young women with an ovarian mass,
especially when hypercalcaemia is present. Expert
pathological advice should be obtained to establish
the diagnosis. Although no firm recommendations
can be proposed for the treatment of this malig-
nancy, we argue the aggressive nature of the tu-
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mour warrants multiple cycles of adjuvant chemo-
therapy after surgical tumour removal, irrespective
of the tumour stage at diagnosis. In young patients
that desire to preserve their fertility, conservative
surgery including unilateral oophorectomy, omen-
tectomy, resection of any metastatic laesions from
the peritoneal surfaces or the intestines, pelvic and
peri-aortic lymphadenectomy and peritoneal cytol-
ogy is a reasonable option. In older patients, a total
hysterectomy with bilateral salpingo-oophorectomy
should be performed. Adjuvant multi-agent chemo-
therapy should at least include cisplatin or carbopl-
atin and etoposide.”*** Docetaxel should be saved
for second-line treatment. Since the young age of
most patients, high-dose chemotherapy followed by
stem cell transplantation is feasible. Although radia-
tion therapy can be useful in some patients, we do
not consider it as a first-line treatment because of
the low numbers of patients.

References

1. Dickersin GR, Kline IW, Scully RE. Small Cell-Carcinoma of the Ovary with
Hypercalcaemia - a Report of 11 Cases. Cancer 1982;49:188-97.

2. Crowder S, Tuller E. Small cell carcinoma of the female genital tract. Semin

Oncol 2007;34:57-63.

volume 5, issue 6, 2011




eview oncology

3. Young RH, Oliva E, Scully RE. Small-Cell Carcinoma of the Ovary, Hyper-
calcaemic Type - a Clinicopathological Analysis of 150 Cases. Am J Surg
Pathol 1994;18:1102-16.

4., Pautier P, Ribrag V, Duvillard P, Rey A, Elghissassi|, Sillet-Bach |, et al. Results
of a prospective dose-intensive regimen in 27 patients with small cell carci-
noma of the ovary of the hypercalcaemic type. Ann Oncol 2007;18:1985-9.

5. Harrison ML, Hoskins P, du Bois A, Quinn M, Rustin GJS, Ledermann JA,
et al. Small cell of the ovary, hypercalcaemic type - Analysis of combined
experience and recommendation for management. A GCIG study. Gynecol
Oncol 2006;100:233-8.

6. Distelmaier F, Calaminus G, Harms D, Strater R, Kordes U, Fleischhack
G, et al. Ovarian small cell carcinoma of the hypercalcaemic type in children
and adolescents - A prognostically unfavorable but curable disease. Cancer
2006;107:2298-306.

7. Farukhi IM, Erdman WA. Metastatic calcinosis in small cell ovarian carci-
noma, hypercalcaemic type. Clin Nucl Med 2005;30:429-30.

8. Reed WC. Small-Cell Carcinoma of the Ovary with Hypercalcaemia - Re-
port of a Case of Survival without Recurrence 5 Years after Surgery and
Chemotherapy. Gynecol Oncol 1995;66:4562-5.

9. Sholler GLS, Luks F, Mangray S, Meech SJ. Advanced small cell carci-
noma of the ovary in a pediatric patient with long-term survival and review of
the literature. J Pediatr Hematol Oncol 2005;27:169-72.

10. Peccatori F, Bonazzi G, Lucchini V, Bratina G, Mangioni C. Primary Ovar-
ian Small-Cell Carcinoma - 4 More Cases. Gynecol Oncol 1993;49:95-9.
11. Vanderzee AGJ, Duk JM, Aalders JG, Boontie AH, Tenhoor KA, Debruijn
HWA. The Effect of Abdominal-Surgery on the Serum Concentration of the
Tumour-Associated Antigen Ca-125. BJOG 1990;97:934-8.

12. Longy M, Toulouse C, Mage P, Chauvergne M, Trojani M. Familial clus-
ter of ovarian small cell carcinoma: A new mendelian entity? J Med Genet
1996;33:333-5.

18. Martinez-Borges AR, Petty JK, Hurt G, Stribling JT, Press JZ, Castel-
lino SM. Familial Small Cell Carcinoma of the Ovary. Pediatr Blood Cancer
2009;53:1334-6.

14. Niimi S, Kiyokawa T, Takakura S, Ochiai K, Tanaka T. Recurrent small cell
carcinoma of the ovary treated with docetaxel: a case report. Int J Gynecol
Cancer 2006;16:1944-6.

15. Eichhorn JH, Young RH, Scully RE. Primary Ovarian Small-Cell Carci-
noma of Pulmonary Type - a Clinicopathological, Immunohistologic, and Flow
Cytometric Analysis of 11 Cases. Am J Surg Pathol 1992;16:926-38.

16. Mebis J, De Raeve H, Baekelandt M, Tjalma WAA, Vermorken JB. Pri-
mary ovarian small cell carcinoma of the pulmonary type: A case report and
review of the literature. Eur J Gynaecol Oncol 2004;25:239-41.

17. McCluggage WG, Oliva E, Connolly LE, McBride HA, Young RH. An im-
munohistochemical analysis of ovarian small cell carcinoma of hypercalcae-

mic type. Int J Gynecol Pathol 2004;23:330-6.

Belgian Journal of Medical Oncology

18. Ulbright TM, Roth LM, Stehman FB, Talerman A, Senekjian EK. Poorly
Differentiated (Small-Cell) Carcinoma of the Ovary in Young-Women - Evi-
dence Supporting a Germ-Cell Origin. Hum Pathol 1987;18:175-84.

19. Hamilton S, Beattie GJ, Williams AR. Small cell carcinoma of the ova-
ry. a report of three cases and review of the literature. J Obstet Gynaecol
2004,24:169-72.

20. Fukunaga M, Endo Y, Miyazawa Y, Ushigome S. Small cell neuroendo-
crine carcinoma of the ovary. Virchows Arch 1997,430:343-8.

21. Chang DH, Hsueh S, Soong YK. Small-Cell Carcinoma with Neuro-
secretory Granules Arising in an Ovarian Dermoid Cyst. Gynecol Oncol
1992;46:246-50.

22. Lim SC, Choi SJ, Suh CH. A case of small cell carcinoma arising in a
mature cystic teratoma of the ovary. Pathol Int 1998;48:834-9.

23. Scully RE, Sobin LH, Serov SF. Histological typing of ovarian tumours.
2nd ed. Berlin ; New York: Springer; 1999.

24, Powell JL, McAfee RD, McCoy RG, Shiro BS. Uterine and ovarian con-
servation in advanced small cell carcinoma of the ovary. Obstet Gynecol
1998;91:846-8.

25. Rana S, Warren BK, Yamada SD. Stage lIlC small cell carcinoma of the
ovary: Survival with conservative surgery and chemotherapy. Obstet Gyne-
col 2004;103:1120-3.

26. Kanwar VS, Heath J, Krasner CN, Pearce JM. Advanced small cell
carcinoma of the ovary in a seventeen-year-old female, successfully treat-
ed with surgery and multi-agent chemotherapy. Pediatr Blood Cancer
2008;50:1060-2.

27. Christin A, Lhomme G, Valteau-Couanet D, Dubrel M, Hartmann O. Suc-
cessful treatment for advanced small cell carcinoma of the ovary. Pediatr
Blood Cancer 2008;50:1276-7.

28. Dykgraaf RH, de Jong D, van Veen M, Ewing-Graham PC, Helmerhorst
TJ, van der Burg ME. Clinical management of ovarian small-cell carcinoma
of the hypercalcaemic type: a proposal for conservative surgery in an ad-
vanced stage of disease. Int J Gynecol Cancer 2009;19:348-53.

29. Senekjian EK, Weiser PA, Talerman A, Herbst AL. Vinblastine, Cisplatin,
Cyclophosphamide, Bleomycin, Doxorubicin, and Etoposide in the Treat-
ment of Small Cell-Carcinoma of the Ovary. Cancer 1989;64:1183-7.

30. Isonishi S, Nishii H, Saitou M, Yasuda M, Kiyokawa T, Fukunaga M, et
al. Small cell carcinoma of the ovary: clinical and biological study. Int J Clin
Oncol 2008;13:161-5.

31. Baeyens L, Amat S, Houte KV, Vanhoutte P, LHertmite M. Small cell car-
cinoma of the ovary successfully treated with radiotherapy only after surgery:
case report. Eur J Gynaecol Oncol 2008;29:535-7.

32. Tewari K, Brewer C, Cappuccini F, Macri C, Rogers LW, Berman ML.
Advanced-stage small cell carcinoma of the ovary in pregnancy: Long-term
survival after surgical debulking and multiagent chemotherapy. Gynecol On-

col 1997,66:531-4.

volume 5, issue 6, 2011

P




