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Case Report

Appendix invasion of squamous cell carcinoma arising from
ovarian mature cystic teratoma and resistant to combination
chemotherapy with docetaxel and oxaliplatin: a case report
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Summary
Ovarian squamous cell carcinoma arising from mature cystic teratoma is extremely rare. Our study adds to our understanding of this

rare but ominous tumor. Herein we report a case of squamous cell carcinoma in a mature cystic teratoma of the right ovary in a 56-
year-old woman presenting with pelvic mass and abdominal pain. Histopathological examination after exploratory laparoscopy revealed
squamous cell carcinoma arising from an ovarian mature cystic teratoma with appendix invaded. The patient subsequently underwent
complete debulking surgery. Unfortunately, the tumour was refractory to combined chemotherapy with docetaxel and oxaliplatin, the
patient refused further treatment and passed away six months after the operation.
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Introduction

Mature cystic teratoma (MCT) is very common in pre-
menopausal women, occurring bilaterally in 10–17% of pa-
tients [1]. MCT may consist of immature or mature tis-
sues arising from the 3 germ cell layers. Most women with
MCT are asymptomatic but mass compression effect can
lead to pain and abdominal distension. The complications
of MCT include torsion, rupture, and malignant transfor-
mation. Various tissue components of MCT can gener-
ate malignant transformation, typically in post-menopausal
women. The reported incidence of malignant transforma-
tion of MCT is 0.17–2% [2]. More than 80% of malignant
transformations are squamous cell carcinomas (SCC) de-
rived from the ectoderm; the rest are carcinoid tumors or
adenocarcinomas [1]. Few case reports on this subject have
been published because of the low incidence of malignant
transformation of MCT.

Herein we report a case of a 56-year-old woman with
SCC transformation from an MCT and appendix metasta-
sis. Following debulking surgery, her tumour developed re-
sistance to combination chemotherapy with docetaxel and
oxaliplatin. We incorporate a review of relevant literature
on diagnosis, possible risk factors, prognosis and interven-
tions for MCT.

Case Report

A 56-year-old multiparous patient was admitted with an
abdominopelvic mass and abdominal pain. She had under-
gone hysterectomy for uterine leiomyoma 14 years previ-

ously. Pelvic examination suggested an extensive immo-
bile pelvic mass with a regular boundary filling the pelvic
cavity, extending from the vaginal stump up to the umbili-
cus. Ultrasound showed a 10.6 × 10.5 × 10.2 cm cystic
mass with solid components on top of vaginal stump, and an
absence of ascites (Figure 1a). Tumor marker profiling re-
vealed: Cancer Antigen 125 (CA 125): 21.8 U/ml (normal:
1.9-35 U/ml), CA 19-9: 14.6 U/ml (normal: 0-33 U/ml),
CA 153: 11.2U/ml (normal: 0-53 U/ml), alpha-fetoprotein
(AFP): 4.2 ng/ml (normal:0-7 ng/ml), and Carcinoembry-
onic Antigen (CEA): 2.4 ng/ml (normal: 0-5 ng/ml). No
evidence of neoplasia or dysplasia was observed in cervical
smears. HPV testing was negative for high-risk serotypes.
Computed tomography (CT) scanning was not performed
prior to surgery.

The patient underwent exploratory laparoscopy to re-
move the ovarian mass. Omentum majus was adherent to
the peritoneum of the anterior abdominal wall. A pelvic
mass with an intact capsule was identified, with adhe-
siotomy indicating it arose from the right ovary. The right
fallopian tube was maroon in color, thickened and ede-
matous, crawling on the surface of the mass (Figure 2a).
The tumor also showed extensive adhesions to the appendix
(Figure 2b). Laparoscopic bilateral salpingooophorectomy
and appendectomy were performed. No remaining macro
metastases were evident in the abdominal cavity. Gross ex-
amination of the excised ovarianmass showed a solid-cystic
mass measured 10 × 7 × 6 cm with a wall ranging from
0.2 to 2.0 cm. The cyst was filled with hair, sebum and
amorphous debris. Given that the mass was judged to be an
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Figure 1. — Ultrasound of the pelvic mass before surgery. (A), and after 2 courses of chemotherapy with docetaxel and oxaliplatin (B).
The arrows indicate the margin of the mass.

Figure 2. — Laparoscopic exploring of pelvic mass. (A) and appendix (B).

Figure 3. — SCC with keratinization and cystic formation. (A) Macroscopic (H&E× 40) and (B) microscopic (H&E× 100) pathologic
findings. (C) invaded appendix (H&E × 100).
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MCT, no frozen sections were prepared. The appendix was
inflamed.

Histopathological examination revealed SCC arising in
an MCT of the right ovary. Moderately differentiated SCC
cells were arranged in solid bands or nests. In some areas,
squamous epithelial differentiation features such as single
cell keratosis, intercellular bridge and keratobead can be
seen. The nucleus was large and deeply stained, nucleoli
can be seen, and mitosis image was easy to see. (Figure 3a,
b). The tumour had invaded the appendix (Figure 3c), but
the right fallopian tube was not infiltrated.

In accordance to these findings, the patient was diag-
nosedwith FIGO stage IIIC ovarian cancer [3]. After 7 days
post-operative recovery, a CT scan showed no metastases
to post peritoneal lymph nodes. The patient subsequently
underwent optimal debulking surgery, including pelvic and
para-aortic lymphadenectomy in the obturator, internal, ex-
ternal and common iliac area, presacral space and extend-
ing to the level of inferior mesenteric arteries, omentec-
tomy, and multiple peritoneal biopsy of adhesions in the
pelvic and abdominal cavity until there was no visible le-
sion remaining. Histopathological analysis revealed no vi-
able tumour cells in any peritoneal biopsy samples or lymph
nodes. The patient received 4-weekly intervals of dose-
dense combined chemotherapy with docetaxel (80 mg/mm2

on day 1) and oxaliplatin (130 mg/mm2 on day 1) at 28
days after surgery. Her baseline tumor marker profile prior
to chemotherapy was: CA 125: 44.7 U/mL (normal: 1.9-
35 U/ml), CA 19-9: 13.6 U/ml (normal: 0-33 U/ml), CA
153: 6.6 U/ml (normal: 0-53 U/ml), AFP: 2.0 ng/ml (nor-
mal: 0-7 ng/ml), and CEA: 2.7 ng/ml (normal: 0-5 ng/ml).
The patient complained mild nausea and vomiting. Blood
cell count, liver function and kidney function were roughly
within normal range. Prior to the third round of chemother-
apy, ultrasound revealed a recurrent mass in the right side
of the pelvis, measuring 4.86× 4.37× 4.08 cm (Figure 1b).
However, serum tumor maker levels remained within nor-
mal range. Four weeks later, the mass had grown rapidly to
measure 8.62 × 6.8 × 6.77 cm. Serum tumor maker levels
remained within normal range, but SCC antigen level was
significantly increased (17.4 ng/ml, normal: 0-1.5 ng/ml).
Given that the tumour had become refractory to combina-
tion chemotherapy with docetaxel and oxaliplatin, a weekly
irinotecan monotherapy protocol was proposed. However,
further treatment was declined and the patient was given
palliative care, passing away six months after the operation.

Discussion

Diagnosis of MCT is relatively easy pre-operatively,
but SCC in MCT does not possess any specific diagnos-
tic features [4]. SCC arising in MCT mainly affects post-
menopausal women [5], with a median age of diagnosis be-
ing 52 years, but can occur rarely in young patients (range
29-89 years) [6]. Patient age and large tumor size have
been reported as positive predictors of malignant transfor-
mation [7]. Concentrations of several tumor serummarkers

(CEA, CA 125, CA 19-9, SCC antigen) are elevated fre-
quently. However, there is no correlation between concen-
trations of tumor markers and FIGO stage [1]. In a largest
study of SCC-MCT patients, CEA was reportedly the best
screening biomarker, whereas age and tumor size were bet-
ter markers than CA 125 or CA19-9. The optimal cut-off
values for age and tumor size were 45 years and 99 mm,
respectively [8]. The combination of patient’s age (under
40 years old) and serum SCC level (under 2.5 ng/ml) were
reported as a suitable approach for differential diagnosis be-
tweenMCT andmalignant transformation [9]. Thus far, pa-
tient age, tumor size, stage, tumor markers, imaging char-
acteristics, rupture, tumor dissemination, ascites, adhesion,
growth pattern, cyst-wall invasion, vascular invasion, and
tumor type have all been suggested as risk factors for ma-
lignancy arising from MCT [10-12]. In our case, advanced
age (56 years), tumor size (10 × 7 × 6 cm), solid compo-
nent of the cyst, and invasion into the appendix were all
suggestive of malignancy.

In most patients, malignant transformation is confirmed
only by postoperative histopathological analysis. In one
study, the sensitivity and positive predictive value of intra-
operative frozen section pathological examination for the
detection of malignancy in ovarian teratomas was 80% and
100%, respectively [7]. In our case, frozen sections were
not analyzed during the first operation because the tumor
marker profile was within normal range and the differences
of gross appearance between MCT with SCC transforma-
tion and benign MCT were hard to determine. The pa-
tient had to undergo a subsequent extra round of cytoreduc-
tive surgery. Thus, we suggest perioperative frozen section
analysis should be performed in all cases with risk factors.

Early stage and optimal debulking surgery are reported
to be good prognostic factors [1]. In our case, the FIGO
IIIc staging hinted at a bad prognosis even with optimal
debulking surgery, emphasizing the severity of advanced
stage SCC transformation in MCT.

To date, there is no consensus for treatment because
of the rarity of the event. Debulking surgery is a key
point of intervention in advanced stage cases (greater
than FIGO Ia) [13], but currently there is no acknowl-
edged first-line adjuvant therapy for SCC transformation in
MCT. The recommend first line chemotherapy for epithe-
lial ovarian cancer and for ovarian germ cell tumor is pacli-
taxel/carboplatin (TC) and bleomycin/ etoposide/ cisplatin
(BEP), respectively [14]. Systematic review has indicated
that chemotherapy can improve survival in patients with ad-
vanced stage SCC transformation in MCT, and chemother-
apy with platinum gave better prognosis compared with
other drugs [2]. Moreover, radiotherapy and chemoradio-
therapy did not improve survival. To our knowledge, this
is the first case reporting the use of docetaxel and oxali-
platin in an SCC transformation in MCT. Others have re-
ported a case of pure ovarian SCC that was resistant to
combined chemotherapywith paclitaxel and carboplatin but
markedly responsive to monotherapy with weekly irinote-
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can [15]. This monotherapy was not possible in our current
study, but we look forward to future studies to determine
whether monotherapy with weekly irinotecan would work
in ovarian SCC transformation in MCT.

In summary, although preoperative diagnosis of SCC
transformation in MCT is challenging, an awareness of
its risk factors before surgery is critical, since manage-
ment and prognosis are highly different between benign ter-
atomas and malignant transformation in MCT. Periopera-
tive frozen section analysis is recommended for all suspi-
cious cases. Effective adjuvant chemotherapy for patients
with advanced stage disease still demands further research.
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