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A b s t r ac t
Background: A collision tumor is the coexistence of two distinct tumors without any histological intermixing in the same organ or tissue. Though
these types of tumors are often seen in various organs, their occurrence in the ovary is rare.
Case description: Here, we have reported a case series of three collision tumors—serous cystadenoma with mature cystic teratoma, mucinous
cystadenoma with benign cystic teratoma, and a case of serous cystadenofibroma with mature cystic teratoma.
Clinical significance: It is important to identify collision tumors and also document all their components for optimal treatment.
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C a s e D e s c r i p t i o n s
Case 1
A 16-year-old girl came with complaints of pain abdomen on and
off for the past 1 month and complaints of abdominal fullness for
1 month. On per abdominal examination, there was a 30 × 20 cm
globular cystic mass palpable up to epigastrium, tense, non-mobile,
nontender with a smooth surface.
CA 125 done was 50 mIU/mL. CT scan showed a large cystic
lesion in the pelvis, extending up to epigastrium of size 29.2 × 18.8
cm. The right ovary was not visualized separately. Fat component
with calcification was seen suggestive of right dermoid cyst
(Fig. 1).
The patient underwent laparoscopic cystectomy. Intraoperative
findings showed right ovarian cyst of size 30 × 25 cm of mixed
consistency. Cyst wall biopsy was sent for frozen section and was
reported as a benign lesion. Right ovarian cystectomy was done
and a portion of the right ovary near the hilum was preserved. Cut
section of the cyst showed few strands of hair and calcified structure
were seen in one area of the cyst wall (Figs 2 and 3).

Fig. 1: CT scan report showing cystic lesion with septations and fat
component with calcification suggestive of dermoid cyst
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Final histopathological examination showed ovarian stroma
focally lined by a single layer of low cuboidal epithelium consistent
with serous cystadenoma. However, an additional section from
a different area showed keratin flakes with hair follicles (Figs 4
and 5). Hence, the diagnosis of collision tumor consisting of serous
cystadenoma and mature cystic teratoma was rendered.

Fig. 2: Intraoperative picture showing smooth-walled cyst extending
up to epigastrium
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Case 2
A 32-year-old parous woman came with complaints of menstrual
irregularity and lower abdominal pain for the past 4 months. Per
abdomen examination did not reveal any mass. On per vaginal
examination, the uterus was found to be of normal size with right
forniceal fullness. Transvaginal ultrasound done showed right
complex adnexal cyst of size 10.2 × 11.9 × 8.9 cm with internal
septations and solid components.
The patient underwent open right ovarian cystectomy.
Intraoperatively, a right ovarian cyst of size 12 × 10 cm with
mucinous material was noted. A solid nodule was present at the
base of the ovarian cyst. Cyst wall biopsy sent for frozen section
came to be mucinous cystadenoma with benign cystic teratoma.
Right ovarian cystectomy was done and the specimen was sent for
histopathological examination.
Final histopathological examination showed mucinous
cystadenoma of right ovary lined by a single layer of mucinous
epithelium with the area of calcification and bone with keratinous
material suggestive of mucinous cystadenoma with mature cystic
teratoma (Figs 6 and 7).

Case 3
A 56-year-old parous woman who is postmenopausal for 10 years
came with complaints of lower abdominal pain for 3 months.

Fig. 3: Gross picture showing grayish-white smooth cyst wall with a focal
area of thickening and calcification

Fig. 5: Another separate area showing keratin flakes with hair follicles
(×100 H&E stain)
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On examination, the abdomen was soft. A mobile, nontender
right adnexal mass was noted in per vaginal examination. MRI
pelvis showed a cystic mass lesion of size 11 × 9.8 × 10.6 cm in
the right adnexa with few septations suggestive of benign right
ovarian cyst. The right ovary could not be imaged separately
(Fig. 8).
The patient underwent a total abdominal hysterectomy with
bilateral salpingo-oophorectomy. Intraoperative findings showed
a right ovarian cyst of size 12 × 14 cm.
Final histopathological examination showed features of serous
cystadenofibroma with small foci of mature squamous epithelial
cells with skin adnexa and mature adipose tissue suggestive of
collision tumor consisting of serous cystadenofibroma with benign
cystic teratoma (Fig. 9).

D i s c u s s i o n
A collision tumor is the coexistence of two distinct tumors in the
same organ without any histological intermixing.1
Although uncommon, these types of tumors have been
reported in various organs like the gastrointestinal tract, lung, skin,
adrenals, central nervous system, lymph nodes, uterus, etc., but
are relatively rare in the ovary. The most common component of a
collision tumor is a mature cystic teratoma.

Fig. 4: Ovarian stroma focally lined by a single layer of low cuboidal
epithelium (×200 H&E stain)

Fig. 6: Mucinous cystadenoma of ovary lined by a single layer of
mucinous epithelium (×200 H&E stain)
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Fig. 7: Area of calcification and bone with keratinous material (×200
H&E stain)

Fig. 8: MRI pelvis showing a cystic mass lesion of size 11 × 9.8 × 10.6 cm
in right adnexa with few septations

Collision tumors should be differentiated from composite
tumors where there is intermixing of tumor lines, such as, in
malignant mixed Mullerian tumors.9
Collision tumors are mostly diagnosed postoperatively with
the help of histopathological examination. Patterson et al. found
that most of the collision tumors had radiologic clues, such as, the
presence of non-fatty fluid in the cyst and a large solid component
in the ovarian mass, which pointed toward the presence of two
different tumors in the same ovary.10,11 When an ovarian teratoma
has imaging findings that cannot be explained solely by an ovarian
teratoma, the possibility of a collision tumor should be considered.6
Adequate excision and meticulous histopathological
examination need to be done for understanding the various
components of collision tumors to avoid them being misdiagnosed
as malignancy.
Fig. 9: Serous cystadenofibroma with small foci of mature squamous
epithelial cells with skin adnexa and mature adipose tissue (×200 H&E
stain)

The coexistence of tumors with varying histogeneses in the ovary
has been described in the literature, such as serous cystadenoma
and teratoma, 2 mucinous cystadenoma and teratoma, 2 serous
adenocarcinoma and steroid cell tumor, 3 serous papillary
cystadenocarcinoma and granulosa cell tumor,4 and teratoma with
granulosa cell tumor.5 The most common combination of collision
tumor is mucinous tumors and teratomas.6–8
There are various hypotheses for the formation of collision tumors,
such as:
•
•
•
•

There can be a simultaneous proliferation of two different cell
lines as described by Bige et al. as “chance accidental meeting”.1
Common origin from a pluripotent stem cell.1
The presence of the first tumor alters the microenvironment
which leads to the development of the second primary tumor
or seeding of metastatic tumor cells.1
A carcinogenic agent interacting with different tissues and
inducing different tumors.3

C o n c lu s i o n
Though collision tumor of the ovary is very rare, the pathologist
and surgeons should be aware of the existence of such tumors.
Radiological clues and their confirmation in a frozen section can
help in avoiding unnecessary extensive surgeries.
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