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Abstract

Purpose: To describe the postoperative progressive course of advanced-stage adenocarci-
noma arising from a mature cystic teratoma (MCT) and review the literature regarding this
disease. Methods: A 59-year-old woman visited our hospital with an abdominal mass. Lapa-
rotomy showed enlargement of the left ovary and dissemination throughout the abdominal
and pelvic cavities. The diagnosis was FIGO stage IIIB adenocarcinoma arising from a MCT.
We report this case in detail with a review of the literature. Results: A literature search yield-
ed 9 cases of stage IIl adenocarcinoma with malignant transformation. Six of these 9 patients
died within 12 months after diagnosis. Of the 8 patients who underwent postoperative
chemotherapy, 3 survived for over 39 months. The review indicates that prognosis of adeno-
carcinoma is as poor as that for squamous cell carcinoma arising from a MCT. Conclusions:
In general, as with this case, prognosis of advanced adenocarcinoma associated with a MCT
is poor. However, we should be aware that not all patients are resistant to chemotherapy.
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Introduction

Malignant transformation (MT) occurs in about 1-2% of all mature cystic teratomas
(MCTs) of the ovary [1-3]. Squamous cell carcinoma (SCC), which is the most common his-
tology, accounts for 75-85% of MCTs, while adenocarcinomas account for only about 7% [4].
The prognosis of an advanced carcinoma associated with a MCT is worse than that of an
epithelial ovarian carcinoma, mainly because chemotherapy is much less effective for the
former. Although the prognosis for a stage [ MCT with MT is generally good, the 2-year sur-
vival rate of patients with stage II-1V tumors is reported to be extremely poor, ranging from
0 to 30% [5]. The underlying reasons for this prognostic difference between adenocarcino-
ma and SCC arising from a MCT remain unclear, particularly for advanced-stage tumors, and
there have been relatively few reports of advanced adenocarcinomas associated with MCTs
to date. Here, we report a case of advanced mucinous adenocarcinoma arising from a MCT.
We also systematically reviewed adenocarcinomas arising from MCTs to identify prognostic
differences between adenocarcinoma and SCC.

Case

A 59-year-old woman (gravida 3, para 3) visited our hospital with an abdominal mass,
which was suspected to be an ovarian tumor. Her past history included cystectomy and sal-
pingo-oophorectomy for the treatment of MCTs at the age of 30 years. Magnetic resonance
imaging on her first visit revealed a large ovarian tumor in her pelvis with a diameter of >30
cm. The tumor was composed of multilocular cysts and fatty components (fig. 1a-d). A com-
puted tomography (CT) scan was negative for lymphadenopathy and dissemination. Serum
concentrations of cancer antigen (CA)125, CA19-9, and carcinoembryonic antigen (CEA)
were 156 U/ml], 2,676 U/ml, and 16 ng/ml, respectively. The preoperative diagnosis was a
malignant tumor of the ovary with a mucinous borderline or MT arising from a MCT. We
observed deep vein thrombosis during her preoperative screening and thus began preopera-
tive heparinization.

An enlarged tumor of the left ovary was confirmed at the time of laparotomy, which
comprised two large cysts. One contained numerous small fat balls and hair balls, while the
other contained serous fluid with microcystic components of the tumor wall. We observed
small disseminations throughout the pelvis and abdomen, and the cytology of ascites was
positive. An intraoperative pathological diagnosis during salpingo-oophorectomy suggested
a mucinous adenocarcinoma coexisting with a MCT. Therefore, total hysterectomy and par-
tial omentectomy were also performed. Pathological analysis showed mature skin and adi-
pose tissue in the tumor (fig. 2b). Transition from a mucinous adenoma to a well-
differentiated mucinous adenocarcinoma was found (fig. 2a). The final pathologic diagnosis
was mucinous adenocarcinoma arising from a MCT and the FIGO stage was I1IB.

She was discharged on postoperative day 9 and prescribed warfarin at a dose of 3 mg.
She chose to be followed without chemotherapy. At a routine 4-month follow-up, tumor
markers were elevated and a CT scan revealed subcutaneous and bone metastasis with mul-
tiple metastases in the lungs, liver, and lymph nodes. After consultation, she was referred for
hospice care. She died of the disease 6 months after surgery.
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Discussion

Here, we report our experience of a very rapid progression of an advanced mucinous
adenocarcinoma arising from a MCT of the ovary. An adenocarcinoma arising from a MCT is
considered to be a rare gynecologic tumor. Other than surgical resection, no standard treat-
ment has been proven successful for this type of tumor. We searched the PubMed database
(http://www.ncbi.nlm.nih.gov/pubmed) for reports on adenocarcinomas associated with
MCTs written in English using the key words ‘adenocarcinoma’, ‘malignant transformation’,
and ‘mature cystic teratoma’. This search included two reviews and 42 patients in case re-
ports and case series. One review published in 1957 reported 15 MCT-associated cases of
adenocarcinoma [1] and the other published in 1993 reported 24 cases [2]. However, only
42 cases have been reported in the English literature over the 20-year period from 1994 to
2015. Of these 42 cases, 31 (74%) were stage [, 1 (2%) was stage I, 9 (21%) were stage III,
and none were stage IV, while the stage for 1 case was unknown. The detailed histotypes of
these adenocarcinomas were mucinous (33%), no description (28%), and others, including
sebaceous, thyroid, sweat gland, mammary, salivary gland, prostate, clear cell, endometrioid,
serous, and poorly differentiated. Cases of advanced adenocarcinomas seem to be relatively
rare, with only 9 reported to date. The details of these 9 cases of advanced adenocarcinoma
are summarized in table 1. Of these 9 cases, 6 (67%) were stage IIIC and none were stage IV.
Cases 1 and 2 were diagnosed with lymph node metastasis without peritoneal dissemination
[6, 7]. Five cases were diagnosed as mucinous adenocarcinoma, and 3 were described as
adenocarcinoma. Eight patients underwent chemotherapy after surgery, including 3 who
received combination therapy of paclitaxel and carboplatin. It is generally known that the
prognosis of advanced-stage MT is extremely poor, while that of stage I is fairly good. A re-
view of SCC cases associated with MCT found that the median survival of stage 1I-IV was less
than 12 months, and overall survivals of stage II/IIl and IV were 20 and 0%, respectively [5].
When limited to cases of advanced adenocarcinoma, 5 (56%) of 9 patients died of the dis-
ease within 12 months (table 1), and the overall survival rate of stage III cases was 30% (fig.
3). These data indicate that the prognosis of advanced-stage adenocarcinoma is as poor as
that of advanced cases of SCC arising from a MCT. Eight (89%) of 9 patients underwent post-
operative chemotherapy. It is worth noting that 3 (38%) of 8 stage IlII cases treated by cy-
toreductive surgery followed by adjuvant chemotherapy survived for over 39 months, which
may indicate that chemotherapy is an effective treatment for some of these types of tumors.
However, there currently is no established chemotherapy regimen for MT. According to a
review of SCC [5], in addition to cisplatin, alkylating drugs should be considered. Regarding
tumor markers, the median value of CA125 was 36 + 446 ng/ml (n = 13) for stage [ and 156
+ 518 ng/ml for stage Il (n = 5) (p = 0.37), suggesting that CA125 is increased in some ade-
nocarcinomas. However, this evidence is not conclusive that CA125 is a predictable marker
of disease progression. According to available data in the literature, serum CEA levels were
elevated in all patients. Only cases 2 and 3 had detailed descriptions of the clinical courses
[7, 8]. In accordance with these reports, disease progression was rapid in our case.

Reports of advanced adenocarcinomas arising from MCTs are limited; thus, it is difficult
to discuss biological and clinical characteristics in this review. Nonetheless, available data
suggest that these tumors have a poor prognosis, as does advanced-stage SCC, and that some
patients may benefit from systemic chemotherapy.
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Fig. 1. a A sagittal T2-weighted image showing a large mass with fluid-fluid level in the pelvis. b An axial

T2-weighted image showing a large mass with multiple cystic

components (arrows). ¢ An axial in-phase

T1-weighted image showing a large lobulated mass with some signal intensity. d An axial opposed-phase

T1-weighted image showing partial signal loss, as compared

to the in-phase T1-weighted image in the

central nodule (arrow). This finding indicates that the lesion contains fat and water in the same voxel.
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Fig. 2. a Atypical mucin-containing epithelial cells arranged in a tubular conformation invading the stroma.

H&E staining. x100. b Mature squamous epithelial cells and skin appendages in the background. H&E stain-
ing. x40.
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Fig. 3. Kaplan-Meier survival curve of stage I and IIl adenocarcinomas. The overall survival rates for stage I
and III were about 75 and 30%, respectively. The median survival of stage Il was less than 12 months.
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Table 1. Advanced-stage adenocarcinomas arising from MCTs

Case Authors Age, FIGO Tumormarker Histology Surgical Adjuvant Last F/U after
[Ref], year years stage CALZS CEA procedure therapy status ?rpr)lirrzlitt}ll(;l

1 Park et al. 41 3A 45 41.8 mucinous TAH, BSO, OMT,
[6], 2008 PLND, PALND, Appe

2 Kajo etal 38 3A 550 32.9 mucinous TAH, BSO, OMT, TCG %9 alive 39
[7],2013 PLND, PALND

3 Fishmanetal. 38 3C 80 40 adeno TAH, BSO, OMT, TC x6 DOD 15
[8],1998 Appe

4 Park et al. 71 3C - - adeno BSO, OMT, PLND, SFU, DOD 3
[9],2008 Appe leucovorin

5 Park et al. 44 3C - - adeno TAH, BSO, TO TC x9 DOD 8
[9,10], 2008

6 Yamaguchiet 48  3C 1,276 123  clearcell ~ Supra-TAH, CAP x8 alive 126
al. [11], 2008 BSO, OMT

7 Black et al. 65 3C - - mucinous TAH, BSO, OMT, 1P DOD 10
[12], 2015 PLND, PALND, Appe

8 Black et al. 58 3C - - mucinous TAH, BSO, OMT FOLFOX x10  alive 68
[12], 2015

9 Present 59 3B 156 16 mucinous TAH, BSO, OMT GEMOX x1 DOD 1
case, 2016 none DOD 6

TAH = Total abdominal hysterectomy; BSO = bilateral salpingo-oophorectomy; R(L)SO = right (left) salpingo-oophorectomy; OMT =
omentectomy; PLN = pelvic lymphadenectomy; PAN = para-aortic lymphadenectomy; Appe = appendectomy; TC = taxol and carboplatin;
TCG = taxol, carboplatin, and gemcitabine; CAP = cyclophosphamide, adriamycin, and cisplatin; 5FU = 5-fluorouracil; IP = intraperitoneal
chemotherapy; FOLFOX = 5-fluorouracil, leucovorin, and oxaliplatin; GEMOX = gemcitabine and oxaliplatin; DOD = died of disease.
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