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Abstract 
Primary malignant melanoma of the ovary arising in a cystic teratoma is extremely rare. There is no melanocytic component in the 
normal ovarian tissue. However, melanocytes may be present in a cystic teratoma of the ovary, especially at the basal layer of 
squamous epithelium. We report a case of primary malignant melanoma of the ovary arising in a cystic teratoma. We demonstrate 
junctional activity of melanocytes showing malignant transformation with both radial and vertical growth phases, a feature diag-
nostic for primary malignant melanoma but not always demonstrated in such cases. We compiled and reviewed twelve cases that 
are also able to demonstrate junctional activity.  
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Introduction 
An ovarian malignant melanoma is rare with unfavorable prognosis, usually owing to metastases [1]. Primary malignant melano-
mas are even more rare in the ovary [2,3] and its diagnosis requires fulfillment of established criteria.  Boughton et al. [4]

 
and 

Cronje and Woodruff [5]
 
proposed the following criteria for the diagnosis of primary ovarian melanoma: 1) no other possible sites 

of a primary tumor; 2) unilateral tumor within the ovarian teratoma; 3) good correlation of the patient’s age and symptoms with 
those of well-documented cases in the literature; and 4) demonstration of junctional activity (desirable but not necessary for diag-
nosis).  A point of controversy for diagnosing the primary nature of this malignancy is whether or not it is necessary to fulfill the 
last criteria—demonstration of junctional activity. Indeed, establishing junctional activity goes further toward providing evidence 
that the malignant cells originated from this junctional activity and many cases reported as primary malignancies without junc-
tional activity may actually be metastatic disease, thus portending higher mortality risk for the patient. In this report, we report a 
case of primary malignant melanoma of the ovary arising in a cystic teratoma. We also compare and contrast the metastatic and 
mortality rate of these cases showing junctional activity with those of cases without junctional activity in specimens reported as 
primary malignant melanoma of ovary.  

Case synopsis 
We report a case of a 38-year-old female who presented with a 2 month history of lower abdominal pain. A 12 x 13 cm left ad-
nexal mass was discovered on CT for which the patient was treated with left salpingo-oophorectomy. The specimen was received 
in one container fixed in formalin labeled “left tube and ovary” and consisted of an ovary, tan to tan-yellow, with multiloculated 



cysts that had been previously opened. It measured 12 x 7 x 3.5 cm. There was an overlying segment of fallopian tube that meas-
ured 6.5 cm in length and 1.1 cm in average diameter. The ovary showed some intact cystic structures; some were filled with 
keratinosebaceous material and others with clear watery fluid.  Solid areas, on serial sectioning, revealed a smooth tan-brown cut 
surface. Some cystic structures were lined by flattened squamous epithelium with pilosebaceous structures, respiratory epithelium 
with underlying mucinous glands, and a solid area containing cartilage and thyroid tissue (Figure 1). The findings were diagnostic 
for a mature cystic teratoma.  

 
Figure 1. Mature cystic teratoma consisting of cysts lined by flattened squamous epithelium and respiratory epithelium and containing carti-

lage and thyroid tissue (H&E x 217) 

Junctional activity of melanocytes was observed within the squamous epithelium. There was a 2 cm tumor nodule in the cyst wall 
(Figure 2A). The cytomorphological features of the tumor cells included a moderate amount of eosinophilic cytoplasm with round 
to ovoid pleomorphic nuclei, which had a vesicular chromatin pattern and prominent nucleoli (Figure 2B). The tumor cells stained 
positively for S100, Melan-A, HMB 45, and vimentin, which supported a diagnosis of malignant melanoma. The tumor appeared 
continuous with overlying squamous epithelium, which contained melanocytes in the junctional areas. Junctional melanocytes 
showed evidence of malignant transformation with radial and vertical growth phases, which were highlighted by immunohisto-
chemical stains for Melan-A and HMB-45 (Figure 3). Vertical grown phase melanoma with formation of a tumor nodule in the 
cyst wall strongly supported the primary nature of this malignant melanoma of ovary.  

   

Figure 2. (A) A 2 cm tumor nodule in the cyst wall (H&E stain x 217). (B) Higher magnification showing epithelioid tumor cells and junction-
al activity of melanocytes in the overlying squamous epithelium (H&E stain x 650) 



 
Figure 3. Radial and vertical growth phases of melanocytes are highlighted by immunohistochemical stain for HMB-45.  

Other possible primary sites of melanoma, such as the skin, intestine, and eye were examined but no pigmented lesions were 
found in this patient. The malignant melanoma arose in a unilateral ovarian teratoma, thus fulfilling the main criteria as estab-
lished by Boughton et al. [4] and Cronje and Woodruff et al [5] for diagnosing primary malignant melanoma of the ovary occur-
ring in association with a dermoid cyst. 

Discussion 
Lee et al. [6] recently reviewed and compiled 19 cases of primary malignant melanoma of the ovary that matched some of the cri-
teria established by Boughton et al. [4] and Cronje and Woodruff [5].  Amongst these cases, only five cases were identified as es-
tablishing junctional activity and thus fulfilling all the established criteria. We additionally found the remaining 5 more cases in 
the literature whereby junctional activity was also established (Table I), thus completing a comprehensive review of available cas-
es of this entity. The unique histology we show for our case thoroughly establishes this junctional activity as being the origin of 
malignant cells in that we demonstrate radial and vertical growth phases of junctional melanocytes with progression into malig-
nant melanoma in the cyst wall of cystic teratoma of ovary.  

Compared to the cases whereby junctional activity could not be observed (see table II), cases exhibiting junctional activity (see 
Table I in this report) generally had less occurrence of distant metastases; 4 of the 12 cases with junctional activity had distant me-
tastases, fewer than the 8 of the 13 cases without junctional activity previously reported. Likewise, 4 of the 12 (33%) with junc-
tional activity were dead of disease at follow-up, again a lower frequency than the 8 from the 13 cases (62%) without junctional 
activity. The improved mortality in cases with junctional activity may suggest that the observation of junctional activity means 
that the disease was caught at an earlier stage when junctional activity in the primary ovarian malignant melanomas had not yet 
been destroyed by tumor invasion. An alternative explanation is that several of the cases whereby junctional activity could not be 
established are not indeed primary malignancies. However, owing to the limited number of cases reported thus far, it remains to be 
seen if lower metastatic and mortality rate in cases showing junctional activity continues to be observed as more cases become 
available.  

Table I. Clinical-pathologic features of previous cases of primary malignant melanoma of the ovary with estab-
lished junctional activity.  

Author Age (yr) Distant metastasis Follow-up time Patient outcome 

Nanbu et al.7 47 No ND* NED+ 

Parekh et al.8 26 Yes 8 months DOD++ 

Marcial-Rojas et 
al.9 77 Lost to followup Lost to followup NED 



Author Age (yr) Distant metastasis Follow-up time Patient outcome 

 
Leo et al.10  72 No 8 mo NED 

Park et al.11 49 Not mentioned Not mentioned Not mentioned 

O’Gorman and 
Olaitan.12 49 No ND NED 

Vigliani et al.13 67 Yes 3 mo DOD 

Takubo et al.14 65 No 24 mo NED 

Cronje and Wood-

ruff
5
 74 Yes 18 mo DOD 

Boughton et al.
4
 27 No 2 yr NED 

Liberati et al., 16 74 No 7 months NED 7 months 

Gregg et al.17 56 Yes 4 months DOD 

*ND-(Not determined) 
+NED-(No evidence of disease) 
++DOD-(Dead of Disease) 
 

Table II. Clinical-pathologic features of previous cases of primary malignant melanoma of the ovary where 
junctional activity could not be determined or established (Table and information adapted from Lee et al.6) 

Author Age (yr) Distant metastasis Follow-up time Patient outcome 

Carlson and 
Wheeler18 

20 Yes 5 year NED+ 

O’Leary and Tejura 
et a.19 

79 No 2 month DOD++ 

 
Ueda et al.20 

86 No ND DOD 

Watanabe et al.21 55 No 6 mo NED 

McNeilage et al.22 19 Yes 37 days DOD 

Vimla et al.23 42 Yes 18 mo NED 

Zarbo et al.24 60 Yes 4 mo DOD 



Gök et al.25 67 No 7 mo DOD 

Tsukamoto et al.26 46 Yes 12 mo NED 

Gao et al.27 53 Yes 6 mo DOD 

(A) Lee et al.28 46 Yes 2 mo DOD 

Choi et al.29 45 Yes 37 mo NED 

(B) Lee et al. 6 71 Yes 5 month DOD 

*ND-(Not determined) 
+NED-(No evidence of disease) 
++DOD-(Dead of Disease) 
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