
 

 

Introduction 
 
Malignant change in a benign cystic teratoma 
has been well documented, but the simultane-
ous occurrence of malignancy from two differ-
ent somatic cell types is almost exceptional [1-
4]. With only a handful being reported thus far, 
[5-8] this case report is intended to illustrate 
pathology of this rare case and shed light on the 
differential diagnosis of this unusual entity with 
current literature review. 
 
The following case was evaluated and reported 
in compliance with the University of South Flor-
ida’s Institutional Review Board Policy #311. 
 
Case Presentation  
 
A 55-year-old, gravida 1, para1, postmeno-
pausal, Caucasian woman, presented with right 
lower quadrant pain. Abdominal CT showed an 
11 x 11 x 5 cm mass arising from a pelvic mass 
with peripheral calcification. The patient under-
went exploratory laparotomy. 

 
The gross specimen of “right ovarian mass” 
consisted of an intact cystic structure, 632 
grams and 11.8 x 11.6 x 5.9 cm. The cyst was 
unilocular, filled with opaque greenish creamy 
fluid. The wall thickness varied from 0.5 to 2.5 
cm and was calcified at the thickest areas. The 
inner lining ranges from shaggy to moderately 
trabeculated. Little, if any, ovarian parenchyma 
was identified grossly. Histological examination 
revealed a biphasic malignant high-grade tumor 
with epithelial and sarcomatous features. The 
epithelial component was composed predomi-
nantly of squamous cell carcinoma with inva-
sion and desomoplastic reaction of the stroma 
(Figure 1). In addition, there was extensive ne-
crosis and poorly differentiated areas with spin-
dle cell morphology in the background of benign 
teratomatous elements.  More interestingly, 
there were nodular areas with sheets of malig-
nant undifferentiated epithelioid cells in asso-
ciation with immature osteoid (Figure 2). Figure 
3 shows squamous cell carcinoma and os-
teosarcoma adjacent to each other. A few    

Int J Clin Exp Pathol 2010;3(3):313-318 
www.ijcep.com /IJCEP912006 
 

Case Report  
Squamous cell carcinoma and osteosarcoma arising from 
a dermoid cyst-a case report and review of literature 
 
Pushpa Allam-Nandyala1,2,6,*, Marilyn M. Bui2,4,3,6,*, Jamie T. Caracciolo3,5, Ardeshir Hakam2,4,6 
 

1Department of Graduate Medical Education, 2Department of Anatomic Pathology, 3Department of Sarcoma,       
4Department of Women’s Oncology, 5Department of Radiology, H. Lee Moffitt Cancer Center and Research Institute, 
Tampa, Florida, USA; 6Department of Pathology and Cell Biology, University of South Florida, Tampa, FL, USA.  
*Equal contributors. 
 
Received December 21, 2009, accepted January 4, 2010, available online: January 10, 2010 
 
Abstract:  A rare case of multiple malignant tumors (poorly differentiated squamous cell carcinoma and high grade 
osteosarcoma) arising in an ovarian dermoid cyst of a 55 year old female is reported. To the best of our knowledge, 
this is the first well documented example of such an unusual combination of tumors arising in a dermoid cyst. The 
osteosarcoma and squamous cell carcinoma appear to arise in the background of benign teratomatous environment 
of a dermoid cyst rather than from “pure” mixed mesodermal tumors of the ovary. The tumors did not appear to have 
well demarcated boundaries with a junction or close intermingling of both cell types, features less favorable for colli-
sion tumor or carcinosarcoma. Despite extensive surgery with negative surgical margins and combination chemother-
apy, the patient had recurrence of the tumor within four months and she died secondary to septicemia to chemother-
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remnants of ovarian stroma were encountered. 
Features of vascular space invasion were also 
observed (Figure 4). The teratomatous compo-

nent was cystic and mature with benign epithe-
lium. Dr. Young at Massachusetts General Hos-
pital reviewed the case in consultation with the 

Figure 1. Hematoxylin and eosin (H&E) of invasive squamous cell carcinoma with surrounding desmoplastic reaction 
(X100) 

Figure 2. Hematoxylin and eosin (H&E) of malignant osteoblasts with immature osteoid deposition (X400). 
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original pathologist for this case and reported 
that it is a high grade squamous cell carcinoma 

with transformation to osteosarcoma arising 
from a dermoid cyst. 

Figure 3. Hematoxylin and eosin (H&E) of an area of tumor that has squamous cell carcinoma and osteosarcoma 
adjacent to each other (x400). 

Figure 4. Hematoxylin and eosin (H&E) of malignant tumor cells in the lumen of a blood vessel (100X). 
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Post operatively patient was started on combi-
nation chemotherapy but the abdominal CT four 
months later had recurrence of the tumor in the 
pelvis (Figure 5) with liver metastasis. The pa-
tient expired five months from the date of diag-
nosis. 
 
Discussion 
 
Mature cystic teratoma or dermoid cyst is the 
most common ovarian germ cell neoplasm and 
most common childhood ovarian tumor com-
prising approximately 25% of all ovarian tumors 
[9]. They have a very wide age range but usually 
occur during the reproductive years. Approxi-
mately 90% are unilateral and with a variable 
size of 5-10cm.  Microscopically, they are usu-
ally unilocular cysts containing tissue from all 
three germ cells with teeth, bone, and neural 

tissue being found [9,10].  Secondary malignan-
cies may develop in any of the tissues derived 
from the three germ layers-the ectoderm, meso-
derm and endoderm. A nodular prominence is 
usually present in the wall of the cyst at the 
junction between the teratoma and normal ovar-
ian tissue and this has been called a Rokitansky 
protuberance [10]. The greatest cellular variety 
is found in this area and hence should be thor-
oughly sampled to rule out malignant compo-
nents.  
 
Malignant transformation within a mature der-
moid cyst is a rare event, less than 2% of all 
such lesions. Approximately 1% of mature cystic 
teratomas have malignant somatic-type tissue 
elements [11].  Risk factors for malignancy in a 
mature cystic teratoma include age over 45 
years, tumor diameter greater than 10cm, and 
rapid growth [11].  The most common malig-
nancy has been reported as squamous cell car-
cinoma followed by carcinoid tumor and transi-
tional cell carcinoma.  In their publication, Al-
Rayyan et al concluded that regardless of the 
type of malignancy, the tumor size, the extent of 
the disease and the patient’s age were the ma-
jor factors governing the survival in these pa-
tients. They recommended maintaining a higher 
suspicion of malignancy in managing dermoid 
cysts occurring in patients over the age of 45 
years, especially if rapidly growing or very large 
tumors greater than 10cm [11]. In addition, 
Kelly and Scully with their detailed report of 
cases of malignancy arising in dermoid cyst felt 
that thickening of the cyst wall and adherence 
to surrounding structures should also raise high 
index of suspicion for malignancy in a dermoid 
cyst [3]. The best outcome for their patients was 
when the tumor was completely excised and 
staging and treatment planning at the initial 
surgery or as soon as possible after the diagno-
sis. Squamous cell carcinoma if confined to the 

Figure 5. Contrast-enhanced CT demonstrates a large 
recurrent solid pelvic mass with internal necrosis and 
subtle mineralization along its posterolateral margin 
(arrow). 

Table 1. Reported osteosarcomas in dermoid cyst 

Case Investigators Age (yrs) Side Size (cm) Outcome 

1 Stowe et al 
(1952) 

67 Right 15 Died in 5 months 

2 Ngwalle et al 
(1990) 

52 Right 10x9x8 NED (3 years; then lost 
to follow up) 

3 Ajitkumar et al 
(1999) 

80 Left Not reported Died in 2 months 

4 Aygun et al 
(2003) 

14 Left 22 x 17 Local relapse in 7 
months 

NED: No evidence of disease 
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ovary had better outcome than if there were 
peritoneal extension [11].  When malignant 
transformation has occurred within a teratoma, 
treatment is usually tailored toward the trans-
formed histology [11].  Recent studies indicated 
that a combination of adjuvant chemotherapy 
and radiotherapy might improve survival in 
these patients. Irrespective of the tumor type, or 
the size of tumor, they concluded that the prog-
nosis is better if tumor was limited to one ovary 
and with an intact capsule [9,11,12].  Burgess 
et al also reported the importance of exploring 
both ovaries as the incidence of teratoma has a 
bilateral proclivity [12].  
 
Stromal tumors arising from the mesodermal 
germ cells of a mature dermoid cyst are rarer 
than their epithelial counterparts but have been 
reported [5,12]. The incidence of osteosarcoma 
alone arising from a mature dermoid cyst to 
date consists of four cases (Table 1).  Ngwalle 
et al described the typical case occurring in a 
postmenopausal woman with an osteosarcoma 
arising in benign dermoid cyst [5]. The same 
age range has been observed for other soft tis-
sue osteosarcomas which also exclusively af-
fected adults older than 50 years [13]. This is 
not the same for osteosarcomas of the bone, a 
tumor of growing individuals with a peak inci-

dence in the second decade of life [5]. The prog-
nosis in all of the cases of osteosarcoma in der-
moid cyst was poor, which is similar to osteosar-
coma of soft tissue. In Ngwalle et al’s case, it 
seemed to have a better prognosis and the pos-
tulation could have been due to the limited in-
volvement of the ovary and low stage at the 
time of surgery [5]. 
 
A combination of different malignancies arising 
in the same dermoid cyst or the incidence of 
more than one malignancy arising from one 
ovary is exceptionally rare.  But different combi-
nations have been reported in the literature 
(Table 2) Hanada et al described the multiple 
malignancy arising from a dermoid cyst of the 
ovary namely squamous cell carcinoma and 
myxoid fibrous histiocytoma in 1981 [2]. In 
1996, a case report of carcinosarcoma arising 
in the dermoid cyst of the ovary by Arora and 
Haldane comprising of adenocarcinoma and 
leiomyosarcoma was reported [1]. To date, to 
the best of our knowledge, a unique combina-
tion of squamous cell carcinoma and osteosar-
coma arising in mature dermoid cyst of the 
ovary has never been reported before.  The 
treatment of multiple malignancies arising from 
dermoid cyst consists of aggressive cancer sur-
gery followed with combination chemotherapy 

Table 2. Clinical and histological features and outcome of patients reported with multiple malignancies in dermoid 
cyst 

Case Investigators Age (yrs) Side Size (cm) Pathology Outcome 

1 Burgess et al 
(1954) 

47 Left 19 x10.5 Leiomyosarcoma & 
Osteosarcoma 

Not reported 

2 Kelley et al 
(1961) 

51 Right 15 x10 x 9 SCC & trabecular 
adenoca. 

NED(65 months 
following surgery) 

3 Hanada et al 
(1981) 

75 Right 21x15x8 SCC & myxoid vari-
ant of MFH 

NED (21 months 
following surgery) 

4 Tyagi et al 
(1993) 

60 Right 15x14x 8 SCC & leiomyosar-
coma 

NED (1 year after 
surgery) 

5 Arora et al 
(1996) 

78 Left 14 Adenocarcinoma & 
leiomyosarcoma 

Not reported 

6 Present case 55 Right 11.8x11.6x5.9 Squamous cell carci-
noma & osteosar-
coma 

Died in 5 months 

SCC- Squamous Cell Carcinoma; MFH –malignant fibrous histiocytoma; NED- no evidence of disease. 



Squamous cell carcinoma and osteosarcoma arising from a dermoid cyst 

 
 
318                                                                                                       Int J Clin Exp Pathol 2010;3(3):313-318 

and radiotherapy. The prognosis is dismal and 
the patients usually succumb to their disease 
within months [1].  
 
The distinction between “pure” malignant mixed 
mesodermal (carcinosarcoma) tumors of the 
ovary versus collision tumors arising in a benign 
dermoid cyst versus a squamous cell carcinoma 
with sarcomatous transformation is of academic 
interest. Carcinosarcoma is diagnosed when 
both the carcinoma and sarcoma are present 
without any benign teratoma tissue [14]. The co
-existence of two malignancies in the back-
ground of benign teratomatous tissue especially 
in a postmenopausal woman eliminates this 
diagnosis. In our case, benign epithelium, 
squamous cell and osteosarcoma were clearly 
coexistent in the dermoid cyst. No immature 
elements were identified despite through exami-
nation and multiple sections of the specimen, 
ruling out to some extent the possibility of these 
tumors arising in an immature teratoma. Also 
immature teratomas usually occur in younger 
age group and typically the malignant transfor-
mation occurs chiefly in postmenopausal 
women.  
 
Collision tumors occur when two different malig-
nancies arise metachronously in the same or-
gan at two separate areas and usually have a 
common point of meeting or contact but for the 
most part are separate from each other. In the 
present case, there was no such area of com-
mon contact point despite extensive sampling. 
There were no areas of two separate well de-
fined point of origin with a common meeting 
point.  
 
Pathogenesis of malignant transformation of 
one somatic cell type to another is not clearly.  
In our patient, the mature dermoid cyst most 
likely has undergone the transformation of the 
totipotential germ cells toward the formation of 
squamous cell carcinoma that might have later 
dedifferentiated into osteosarcoma. 
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