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in the ovarian mature cystic teratoma - a case report
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SUMMARY
Somatic malignant transformation in mature cystic teratoma is a rare phenomenon of a malignancy of differentiated tissue structures of
any stem line.
The authors present a case of a 38-year-old female with mature cystic teratoma of both ovaries and with mucinous adenocarcinoma
arising from endodermal germ line in the right ovary, showing immunohistochemical features of non-intestinal differentiation. At the time of diagnosis the tumour metastasized to the pelvic and retroperitoneal lymph nodes.
The patient was treated with three lines of chemotherapy and died after 15 months with signs of massive progression into the retroperitoneal, mediastinal and cervical lymph nodes, retroperitoneum, duodenal wall and peritoneal cavity.
Somatic malignant transformation in mature cystic teratoma is associated with poor prognosis. The most important prognostic factor is
tumour stage at the time of diagnosis.
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Mucinózny adenokarcinóm (neintestinálneho typu) vzniknut˘ v zrelom cystickom teratóme vajeãníka
- kazuistika
SÚHRN
Malígna somatická transformácia v zrelom cystickom teratóme je zriedkav˘ fenomén, pri ktorom vzniká zhubn˘ nádor z diferencovan˘ch tkanivov˘ch ‰truktúr niektorého zo zárodoãn˘ch listov.
Autori prezentujú prípad 38 - roãnej Ïeny so zrel˘m cystick˘m teratómom oboch vajeãníkov a mucinóznym adenokarcinómom vzniknut˘m z endodermálnej zárodoãnej línie v pravom ováriu, ktor˘ imunohistochemicky vykazoval charakteristiky non-intestinálnej diferenciácie. V ãase diagnostiky nádor metastázoval do panvov˘ch a retroperitoneálnych lymfatick˘ch uzlín.
Pacientka bola lieãená troma líniami chemoterapie a po 15 mesiacoch od stanovenia diagnózy zomrela za príznakov progresie vo forme masívnej nádorovej propagácie do retroperitoneálnych, mediastinálnych a krãn˘ch lymfatick˘ch uzlín, infiltrácie retroperitonea
a duodena a peritoneálneho rozsevu.
Malígna somatická transformácia v zrelom cystickom teratóme je spojená so zlou prognózou. NajdôleÏitej‰ím prognostick˘m faktorom
je ‰tádium v ãase stanovenia diagnózy.
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Mature cystic teratoma (MCT) of the ovary is the most common
tumour arising from germ cells and accounts for more than 20 %
of all ovarian tumours (1). Rare complication of MCT is a malignant somatic transformation that occurs in 1 - 3 % of these tumours
(1,2). The most common type of malignant tumour arising in the
MCT is squamous cell carcinoma (2), which represents 75 - 85 %
of all malignant transformations (1,3,4). Adenocarcinomas are
much less frequent and occur in approximately 6.8 % of MCT with
malignant change (1,3). Other rare malignancies reported in MCT

were basal cell carcinoma, adenosquamous carcinoma, carcinoma of the thyroid, malignant melanoma, sarcoma, carcinosarcoma and neuroectodermal tumour (1,3). Also, there were described sporadic cases of MCT with malignant change of several tissue types in one tumour (5).
We present a case of mucinous carcinoma arising in MCT, which
is an interesting example of unusual type of malignant transformation of glandular epithelium and was presented at the time of
diagnosis with metastases to the pelvic and interaortocaval lymph
nodes.

✉ Correspondence address:

Karol Kajo, Assoc. Prof., MD., PhD.
Department of Pathology, St. Elisabeth Cancer Institute
Heydukova 10, 812 50 Bratislava, Slovakia
tel.: +421 2 3224 9536
e-mail: kkajo@ousa.sk

âESKO-SLOVENSKÁ PATOLOGIE 4/2013

CASE REPORT
In a 38-year-old woman, nulligravida and virgo intacta, menarche since 12 years of age, with no other remarkable gynaeco-
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Figure 1. Macroscopic cut surface of the right ovarian teratoma with
solid and cystic appearance with areas of mucinous deposits.

Figure 2. Mucinous carcinoma with characteristic glandular structures (haematoxylin - eosin, magnification x200).

Figure 3. Differentiated (mature) glandular structure of MCT (the top
of the image) close to the infiltration of disseminated signet ring cells
of carcinoma (haematoxylin - eosin, magnification x200).

Figure 4. Expression of cytokeratin 7 in tumour cells (magnification x200).

Figure 5. Metastasis of mucinous carcinoma to the lymph node,
composed of the tubular structures (left) and signet ring cells (right)
(haematoxylin - eosin, magnification x100).

Figure 6. Tumour infiltration and endovascular propagation of tumour cells in the duodenal mucosa (haematoxylin - eosin, magnification x200).
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logical history, a large palpable tumour in her lower abdomen was
found during a preventive gynaecological examination. On CT scan
the tumour filled almost the whole pelvis and was presented as a lobed, sharply and smoothly bounded, solid-cystic formation attached to the right ovary, sized 105 x 105 x 128 mm. The tumour
contained soft tissue structures, fluid, and coarse granular areas
of calcification. In the left ovary there was a similar formation sized 49 x 39 x 47 mm. Several lymph nodes up to 12 mm in diameter were identified in the infrarenal retroperitoneum. The patient had elevated serum levels of tumour markers CA 19-9 (5054.9
U/ml; cut-off level 30 U/ml), CA 125 (550.4 U/ml; cut-off level 30
U/ml), CA 72-4 (7.9 U/ml; cut-off level 4.0 U/ml), CEA (32.9
ng/ml; cut-off level 4.0 ng/ml) and CA 15-3 (145.6 U/ml; cut-off
level 28.0 U/ml).
The size of the right ovarian tumour, concurrent retroperitoneal
lymphadenopathy, and elevated levels of tumour markers were suggestive of malignant behaviour of the tumour. Therefore abdominal hysterectomy and bilateral adnexotomy with frozen section of
the right ovarian tumour were performed. After the result of frozen section confirming malignant somatic change in MCT, and presence of metastasis to the palpable paracaval lymph node, hysterectomy was followed by total omentectomy and removal of the pelvic and para-aortic infrarenal lymph nodes.
Macroscopically both ovaries were enlarged into solid–cystic
tumour masses sized 12 x 13 x 10 cm in the right (Fig. 1) and 3 cm
in diameter in the left ovary. Both tumours contained features of
dermoid cysts, with the transitions into large compact areas of mucous and myxoid changes in the right ovarian tumour. Ovarian surface capsule was intact in both ovaries.
Histological examination of the right ovarian mass proved the
diagnosis of MCT with tissues of all three germ lines. Endodermal
component was represented by urothelial and respiratory tissues,
as well as non-intestinal type of epithelium resembling endocervical glandular epithelium. Exactly this type of epithelium showed malignant transformation into carcinoma with clearly defined irregular glands (Fig. 2), lakes of mucus forming pseudomyxoma ovarii,
and large clusters and dissociated cellular elements of signet ring
type (Fig. 3). Extensive endovascular spread of the tumour cells was
present in the lymphatic vessels. Tumour cells accumulated in their
cytoplasm PAS-positive mucous substances and showed immunohistochemical positivity of wide-spectrum cytokeratins (AE1/AE3),
tissue-specific cytokeratin 7 (Fig. 4), p53, carcinoembryonic antigen (CEA) and oestrogen receptor (ER). Moreover, the neoplastic
cells were negative for cytokeratin 20, CDX-2, TTF-1, p16, progesterone receptor, HER2 and chromogranin A (Table 1). FISH analysis did not prove amplification of HER2 gene (ZytoLight SPEC

HER2/CEN 17 Dual Color Probe; ZytoLight FISH-Tissue Implementation Kit, Germany).
The tumour in the left ovary was fully mature MCT with tissues
of all three germ lines without any signs of malignant change. Focally regressive changes occurred in the form of giant cell reaction to hairy material.
The paracaval lymph node from frozen section contained a large metastasis of adenocarcinoma with predominant component of
signet ring cells (Fig. 5). Of a total of 51 examined lymph nodes,
metastases were observed in four lymph nodes from the right pelvic and interaortocaval area. The disease was evaluated as pathological stage pT1bpN1pMx and eventual gastrointestinal malignancy was completely excluded. Genetic testing performed from
the tumour tissue did not reveal mutations in codons 12 and 13 of
KRAS and codon V600E of BRAF.
One month after surgery, the patient underwent six cycles of first
line chemotherapy in combination of paclitaxel and carboplatin
and half a year after surgery the patient was without signs of recurrence of the disease. A control CT scan and MRI disclosed only small multiple haemangiomas and benign cysts in the liver. Tumour markers were normal (CA 19-9 28.0 U/ml; CA 125 16.8
U/ml; CA 72-4 0.1 U/ml and CEA 2.5 ng/ml). However, during
the next three months, the levels of tumour markers significantly increased (CA 19-9 39402.6 U/ml; CA 125 424.5 U/ml; CA 72-4
15.0 U/ml and CEA 69.2 ng/ml) and CT scan demonstrated tumour progression in the form of retroperitoneal lymphadenopathy
and nodular dissemination on the ileum serous surface. Therefore,
a second line chemotherapy was applied in the patient in combination of gemcitabine and cisplatin, the latter being subsequently
replaced by carboplatin due to ototoxicity. Course of the disease
was complicated by serious phlebothrombosis (left jugular vein, subclaviculary vein, axillary and cubital vein) that led to full anticoagulation therapy. In spite of the chemotherapy, the patient developed massive metastases of mucinous carcinoma into the retroperitoneal, mediastinal and cervical lymph nodes, with infiltration of
retroperitoneum, duodenal wall (Fig. 6) and peritoneal surfaces
which was followed by extreme increase of serum tumour markers
(the last detected levels were: CA 19-9 40350.0 U/ml; CA 125
4427.7 U/ml; CA 72-4 > 440.0 U/ml and CEA 614.5 ng/ml).
According to these findings the patient started a third line metronomic chemotherapy combined with immunomodulatory therapy.
In addition, in the terminal stage of the disease the patient had to
undergo urgent surgery due to ileus with antecolic gastroenteroanastomosis and gastrostomy, and died 15 months from initial diagnosis with the signs of generalized carcinoma. Autopsy was not
performed.

Table 1. List of primary antibodies
Antibody
Pancytokeratin
Cytokeratin 7
Cytokeratin 20
CEA
p16
p53
ER
PR
CDX2
TTF1
Chromogranin A
HER2

Clone
AE1/AE3
OVL-TL 12/30
Ks20.8
II-7
JC8
DO-7
6F11
PgR636
DAK-CDX2
8G7G3/1
DAK-A3
HercepTest

Dilution
1:170
1:190
1:110
1:180
1:920
1:800
1:210
1:150
RTU
RTU
1:170
RTU

Manufacturer
DAKO
DAKO
DAKO
DAKO
Santa Cruz Biotechnology
Novocastra
Novocastra
DAKO
DAKO
DAKO
DAKO
DAKO

Detection kit
Novocastra, Newcastle, UK
BOND POLYMER
REFINE DETECTION

DAKO REAL EnVision
DAKO, Glostrup, Denmark

CEA – carcinoembryonal antigen, ER – oestrogen receptor, PR – progesterone receptor, RTU – ready to use
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DISCUSSION
Malignant transformation in MCT is a rare phenomenon defined
as somatic malignancy of some tissue structures differentiated from
embryonic layers of MCT. Squamous epithelium is the most often
prone to undergo malignant change, which results from the predominance of ectodermal epidermal structures in dermoid cyst (4).
Alternatively, squamous cell carcinoma may arise from metaplastic bronchial epithelial structures of MCT (6). Much more rarely adenocarcinomas can occur in MCT, representing malignant transformation of the tissues of the endodermal cell line. Of these, there
prevail adenocarcinomas derived from the tissue structures of the
lower gastrointestinal tract (7). Therefore, most of the previously
described mucinous carcinomas in MCT showed characteristics of
intestinal differentiation with immunohistochemical expression of
cytokeratin 20 and CDX-2, and with negativity of cytokeratin 7
(8,9). In our case, we detected an opposite expression of these immunohistochemical markers, suggesting together with certain histological features for the origin of carcinoma from Müllerian or respiratory type of epithelium (4). Recently, there was described a case of MCT with signet ring cell carcinoma along with adenocarcinoma of lung type, in which tumour cells were positive for TTF-1
as one of the markers of respiratory differentiation (10). In our case, according to the negativity of TTF-1 and focal positivity of ER,
we suggested that adenocarcinoma in MCT might arise from the
Müllerian endocervical differentiation line. Hypothetically, this malignant transformation might have occurred less likely also in the
endodermal structures of the upper gastrointestinal tract or pancreatobiliary tract (8), but these should be positive for CDX-2 with
co-expression of CK20 (11).
The majority of MCT represents probably a result of the first meiotic division failure (8), but it is still not clear how this leads to malignant transformation. It is assumed that it is a long-term process (12)
occurring in cases of MCT that were not removed in time (13).
MCT often involves both ovaries, but malignant transformation
is usually restricted only to one ovary (2,6), forming a large tumour
mass (14), as it was in our case. Moreover, unlike the majority of
other ovarian tumours, malignant transformed MCT could be presented also with pain (1-3).
The diagnosis of malignant transformation in MCT is rarely determined preoperatively. Among the risk factors of malignant behaviour there are age, tumour size, some growth characteristics
seen in imaging techniques and elevated tumour markers (6,9). Although malignant transformation in MCT was recorded in a broad
range between 19 and 88 years of age (8), it is more common in
postmenopausal women with the highest incidence in the 5th and
6th decades of life (1). Therefore, greater caution is recommended in patients over 45 years with dermoid cysts (6). Logically, the
risk of malignant transformation increases with size of the tumour.
In our case, suspicion of possible malignant behaviour was set preoperatively on the basis of tumour size, heterogeneous appearance in ultrasound imaging, finding of retroperitoneal lymphadenopathy and elevated tumour markers. Markers in MCT with malignant transformation may also be normal, e.g. if squamous cell carcinoma is present (2). The best screening markers of malignant
squamous transformation are CEA and SCC (“Squamous Cell Carcinoma”) antigen, which along with the patients age over 45 and
MCT size over 9.9 cm can provide good preoperative information
and thus help differentiate pure MCT from MCT with squamous
cell carcinoma (6,15). In adenocarcinomas there are usually found
elevated serum levels of CEA and CA 125 (1,16). In our case, the
markers used for diagnosis and monitoring of the disease progression were CA 19-9, CA 125, CA 72-4, CEA and CA 15-3, all of
which showed increased levels. We also detected CEA in the cancer cells by immunohistochemical staining.
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An interesting feature in our case was also the finding of metastasis to the regional lymph node. A similar phenomenon has been previously described in only one case of mucinous carcinoma
arising in MCT with metastasis to paraaortic lymph node (1).
Essential in the differential diagnosis is to exclude a metastatic
infiltration of ovaries from primary adenocarcinoma of gastrointestinal tract. This is particularly difficult to realize in adenocarcinomas arising in MCT from structures with intestinal endodermal type of differentiation, which often exhibit identical phenotypic characteristics as metastatic adenocarcinomas from gastrointestinal
tract. It should be noted that presence of MCT alone in ovary is an
important feature for confirming the origin of adenocarcinoma from
the germ cells. In every doubtful case, it is necessary to perform
particular gastrointestinal tract examination to rule out the possibility of secondary promotion to ovaries. Mucinous ovarian carcinomas of signet ring cell type are the most often metastases of primary carcinomas of gastrointestinal tract, e.g. from stomach, biliary tract, appendix, colon and rectum and they are referred as Krukenberg tumours. Primary ovarian signet ring cell carcinoma is
extremely rare and only few cases have been yet described (17,18).
In our case, we consider the signet ring cancer cells as a sign of
dedifferentiation of originally differentiated mucinous carcinoma.
Signs suggestive of metastatic disease are bilateral involvement of
ovaries with tumours of moderate size (up to 10 cm), lymphovascular invasion, localization of mucus, a form of destructive invasion, involvement of ovarian surface, the presence of signet ring cells,
and more advanced stage of the disease (5,19). Furthermore, it is
important to distinguish from collision tumours, as two independent
tumour processes arising in the same ovary, one of which is dermoid cyst, e.g. a serous ovarian carcinoma in association with dermoid cyst (20). In our case, immunohistochemical stains confirmed
the ovarian origin of signet ring cells (positive expression of CK7
and negativity of CK20 and CDX-2) and also the patient in the
postoperative period underwent further investigations, which definitely excluded the possibility of other primary tumours.
Mutation analysis of molecular alterations in mucinous neoplasms
of the colon and ovary does not contribute to differential diagnosis, because KRAS mutations were observed in 43 % of ovarian
mucinous carcinomas and in 30 % of colorectal carcinomas. Similarly, the incidence of p53 gene mutations is comparable in the tumours of both locations, 26 % and 33 %, respectively. Identification
of mutations in the BRAF gene seems to be of some value in differential diagnosis, whereas these have not yet been demonstrated in
ovarian tumours, but about one-fifth of mucinous tumours of the colon and rectum is associated with alterations of this gene. In contrast
to this, the amplification of the HER2 gene was demonstrated in 18
% of ovarian mucinous carcinomas, but in less than 1 % of colorectal carcinomas (19). In our case we did not prove any mutations in
KRAS and BRAF genes, or gene amplification of HER2, only expression of p53 was recorded immunohistochemically.
The treatment of choice for these tumours is surgery. Because
the subsequent optimal therapeutic management of the patients with
mucinous adenocarcinoma arising in the MCT has not yet been
established (1), each case must be approached individually. It is essential to differentiate metastatic (intestinal) tumours from primary
ovarian mucinous carcinomas, because the therapy of the latter is
based on platinum and taxane drugs and the former are treated
with fluoropyrimidine drugs (19).
The prognosis of patients with malignant transformation in MCT
is generally poor (8) and the majority of women die within a year
from diagnosis (1). Only sporadic cases can survive for exceptional long time (14). Poor prognostic factors are tumour dissemination, infiltration of the cyst wall, ascites, spontaneous or accidental
rupture, adhesions, and a malignancy other than squamous cell
carcinoma (3,7). Our case was unique due to the fact that there
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has not yet been described metastasis of malignant transformed
MCT into the duodenal wall, although metastases from other neoplasms were recorded in this area (21,22).
Our case represents MCT with malignant transformation to mucinous non-intestinal adenocarcinoma with extensive endolymphatic spread. This malignant transformation in MCT is indeed an
extremely rare but possible complication that has to be considered
in differential diagnosis especially in large ovarian tumours.
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