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Abstract 
Nowadays, giant ovarian mucinous cystadenomas are a rare condition, due to early diagnose and treatment. We report the case of a 44-
year-old patient, who was diagnosed and admitted in our department with a giant pelvi-abdominal mass. The patient was operated with 
very high-risk consent, thus an enormous ovarian cyst of approximately 30 kg was extirpated. Afterwards, an extensive histopathological 
analysis was performed in order to determine the exact clinicopathological entity of the giant tumor-enteric type of multilocular mucinous 
ovarian cyst adenoma with borderline areas, with benign proliferation. Although giant ovarian mucinous cyst adenoma with borderline 
areas is an extremely rare condition, when encountered it is a real challenge for both surgeon and pathologist. 

Keywords: giant mucinous cystadenoma, borderline areas, extensive histopathological analysis. 

 Introduction 

Ovarian mucinous cystadenomas are epithelial tumors, 
which according to histopathological criteria are usually 
benign, surrounded by a gastrointestinal type epithelium 
(gastric foveolar-type mucinous epithelium, enteric-type, 
and far more rarely mucinous cell when they are endo-
cervical type and the cytogenesis is Müllerian cell type) 
[1–4]. Mucinous borderline tumors and atypical prolife-
rative mucinous tumors also contain gastrointestinal-
type mucin and epithelial cells with higher proliferation 
aspects than those seen in benign mucinous tumors  
[1–8]. The benign type is the most frequent (80% of the 
mucinous cystadenomas) and they occur most often in 
the third to sixth decade of life [6, 7, 9–12]. The tumor 
is usually unilateral, with a smooth surface, multilocular 
and can overpass 30 cm in diameter [1, 3, 4]. It can be 
associated with dermic cysts when the cytogenesis is in 
germ cell origin or with Brenner tumors when the origin 
is in surface epithelial origin. The prognosis is very good. 
Recurrences are very rare (usually when the excision 
was incomplete or the cystectomy took place without 
oophorectomy) [1, 3, 4]. 

Unilateral salpingo-oophorectomy is preferable when 
the tumor is unilateral and the evolution towards malignity 
is unlikely [1–4]. Predictive factors depend on the proli-
feration factors identified via immunohistochemistry, on 
the hormonal receptors and the positivity of the cytokeratin 
(CK) CK7 and CK20 [13–19]. 

However, nowadays, giant ovarian mucinous cyst-
adenomas are a rare condition, due to early diagnose 
and treatment, even if often they present few and non-
specific symptoms [6, 7, 10–12, 20–24]. Even rarer is 
the situation of a patient with a giant ovarian mucinous 
cyst adenoma with borderline areas. 

Aim 

We report the management of a 44-year-old patient 
with a giant ovarian tumor, diagnosed as mucinous cyst-
adenoma with borderline areas, after an extensive histo-
pathological analysis performed in order to evaluate the 
precise clinic pathological entity. 

 Patient, Methods and Results 

We report the case of a 44-year-old patient, who was 
admitted in our department with complaints of diffuse 
abdominal pain associated with appearance of a large 
pelvic-abdominal tumor. The woman claimed gradual 
distension of the abdomen in the last four years, but also 
constipation and early satiety in the last six months. She 
denied any previous medical conditions or family 
history of malignancies. 

During the physical examination, we detected a 
giant abdominal mass, which was palpable throughout 
the entire abdomen, with smooth surface and elastic 
consistency (Figure 1). Vaginal examination showed a 
grossly normal vulva, vagina and cervix, but distended 
fornices. She weighed 88 kg. By using the forward bend 
test, a dextro-convex scoliosis was discovered, with a 
compensatory curvature. 

No other abnormalities were noted during physical 
examination. 

Preoperative investigations, including serum tumor 
markers [CEA, CA-125, CA-19-9 and α-fetoprotein (AFP)] 
and were within normal ranges. 

On ultrasound examination, a large cystic mass with 
multiple intra-tumoral septations was noted. CT scan 
revealed a giant pelvic-abdominal cyst, with multiple 
septations, which extended from the pelvis, towards the 
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inferior aspect of the diaphragm, measuring 59×48×32 cm. 
The tumor appeared to occupy the entire abdomen, thus 

compressing adjacent abdominal organs (Figure 2). 
Bilateral pelvicaliceal system dilatation was also seen. 

 

Figure 1 – Massive abdominal distension. Figure 2 – CT scan showing the giant mass occupying 
the entire abdomen. 

 

The patient was operated with very high-risk consent. 
Under general anesthesia, a pubo-umbilical incision was 
performed, thus revealing the inferior segment of the 
giant pelvic-abdominal tumor, which originated in the 
left ovarian region. There was no free fluid in the 
abdominal cavity. The cyst was carefully punctured and 
29.4 liters of mucinous intra-cystic fluid were slowly 
drained, in order to prevent hemodynamic and cardiac 
derangements. The left ovary was included in the large 
mass. The left fallopian tube was thinned out, adherent, 
and stretched over the surface of the giant cyst, while 
the right ovary, right fallopian tube and the uterus were 
grossly normal (Figure 3). 

Total hysterectomy with bilateral oophorectomy was 
performed, because the extemporaneous histopathological 
analysis displayed the nature of the mass as being a 
serous ovarian borderline tumor. Postoperative, the patient 
weighed 57 kg. She recovered without complications 
and was discharged six days after surgery. 

On histopathology, the sections from the uterus, 
tubes and the right ovary were normal. 

An extensive histopathological analysis was performed 
in order to determine the exact clinicopathological 
entity of the giant tumor. The initial examination, in 
Hematoxylin–Eosin (HE) staining, revealed an enteric 
type of multilocular mucinous ovarian cyst adenoma 
(Figure 4). 

The enteric type of mucinous ovarian cyst adenoma 
was confirmed using Periodic Acid–Schiff (PAS) method, 
Alcian Blue staining, Masson’s trichrome staining and 
immunohistochemistry techniques (Figures 5–12). However, 
because borderline areas were found Ki67 antigen 
expression was performed, which pointed a benign 
proliferation (Figure 12). 

Therefore, the histopathological diagnosis was enteric 
type of multilocular mucinous ovarian cyst adenoma 
with borderline areas, with benign proliferation. 
 

 

Figure 3 – Intra-operative aspect after the partial 
depletion of the giant cyst. 

Figure 4 – Enteric type of multilocular mucinous ovarian 
cyst adenoma: the fibrous stroma contains a benign 
epithelial neoplasic component that secrets mucus;  
the nuclei present a discrete pseudostratification (HE 
staining, ×50). 
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Figure 5 – Enteric type of multilocular mucinous ovarian 
cyst adenoma: the PAS method was used to highlight 
the abundance of mucopolysaccharides inside the mucus 
secreting cells, which is specific for the enteric type of 
cyst adenoma (PAS staining, ×100). 

Figure 6 – Enteric type of multilocular mucinous ovarian 
cyst adenoma: the Alcian Blue staining was used to 
detect sialomucins, which is specific for the enteric 
type of cyst adenoma (Alcian Blue staining, ×100). 

 

Figure 7 – Enteric type of multilocular mucinous ovarian 
cyst adenoma: the Masson’s trichrome staining was 
used to differentiate fibrous component (located around 
the neoplastic secreting epithelium) from the neat 
muscular fibers (which is specific for the neoplastic 
proliferation) (Masson’s trichrome staining, ×50). 

Figure 8 – Enteric type of multilocular mucinous ovarian 
cyst adenoma: CK20+ immunostaining (a small molecular 
weight protein specific for the enteric type of cyst 
adenoma) (×100). 

 

Figure 9 – Enteric type of multilocular mucinous ovarian 
cyst adenoma: CK7- immunostaining (a small molecular 
weight protein found in the mammary and pulmonary 
secretory cells) (×100). 

Figure 10 – Enteric type of multilocular mucinous ovarian 
cyst adenoma: estrogen receptor immunostaining (pled-
ging for the enteric type of cyst adenoma) (×50). 
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Figure 11 – Enteric type of multilocular mucinous ovarian 
cyst adenoma: progesterone receptor immunostaining 
(pledging for the enteric type of cyst adenoma) (×100). 

Figure 12 – Enteric type of multilocular mucinous ovarian 
cyst adenoma: the Ki67 antigen is present only in the 
dividing cells – approximately 10–15% of the cells have 
entered the cellular division phase, thus demonstrating 
that the proliferation is benign (Ki67 immunostaining, 
×50). 

 

 Discussion 

Giant mucinous ovarian cyst adenomas are very 
rarely observed [6, 7, 10–12, 20–24]. In 10% of cases, 
these are bilateral [8]. In our case, the tumor was uni-
lateral affecting the left ovary. 

The giant mass compressed the adjacent viscera, 
explaining the symptoms claimed by the patient (consti-
pation, early satiety) and also the bilateral pelvicaliceal 
system dilatation noted on the CT scan. The giant tumor, 
also determined long-term traction, therefore causing 
the dextro-convex scoliosis. In cases of giant ovarian 
tumors previously reported, the patients described similar 
symptoms [5, 6, 8–11, 20]. 

Although some studies claim that laparoscopic surgery 
has replaced laparotomy, we preferred open surgery 
through a pubo-umbilical incision, taking into conside-
ration the dimensions of the tumor and the imagistic 
aspect of the giant cyst – the intra-tumoral septations 
suggested a malignant proliferation [20, 24–28]. However, 
because serum tumor markers were within normal ranges 
and also intra-operative findings we decided to puncture 
the giant cyst and slowly drain it, in order to prevent the 
already studied decompression syndrome [8, 29, 30]. 

Because it was evacuated intraoperative, we do not 
know the exact weight of the tumor, but we estimate it 
at about 30 kg (the weight of the patient: preoperative – 
88 kg, postoperative – 57 kg). Although larger ovarian 
tumors have been formerly described, this is the largest 
ovarian tumor ever reported in our department [6, 31–
33]. 

The diagnosis exam done on a fragment extracted from 
a proligerous, papillary area resulted in MBT/APTM. 
After the relevant fragments have been manipulated, the 
HE staining showed an MBT and a partial APTM. 
Special stainings were made, and to further strengthen 
the diagnosis, immunohistochemical tests have been 
completed. These demonstrated that the enteric type of 
multilocular mucinous ovarian cyst adenoma does show 
a fibrous stroma including a benign epithelial neoplastic 

component that secrets mucus. In addition, the nuclei 
present a discrete pseudostratification. When the PAS 
method was used, it highlighted the abundance of muco-
polysaccharides inside the mucus secreting cells. This  
is specific for the enteric type of cystadenoma [1–4]. 
Further, sialomucins, which are specific for the enteric 
type of cystadenoma, were detected via the Alcian Blue 
staining. The Masson’s trichrome staining was used  
to differentiate fibrous component (located around the 
neoplastic secreting epithelium) from the neat muscular 
fibers. Lastly, the Ki67 antigen is present only in the 
dividing cells – approximately 10–15% of the cells have 
entered the cellular division phase, thus demonstrating 
that the proliferation is benign [18, 19]. 

It is important to note that the APMT diagnosis showed 
a mild segmented proliferation, without microinvasion. 
The recurrence rate for MGT/APMT with microinvasion 
is 5% with adverse behavior restricted to FIGO stage IC 
tumors [17–19]. 

 Conclusions 

Although giant ovarian mucinous cyst adenoma with 
borderline areas is an extremely rare condition, when 
encountered it is a real challenge for both surgeon and 
pathologist. 

References 
[1] Riopel MA, Ronnett BM, Kurman RJ, Evaluation of diagn-

ostic criteria and behavior of ovarian intestinal-type mucinous 
tumors: atypical proliferative (borderline) tumors and intra-
epithelial, microinvasive, invasive, and metastatic carcinomas, 
Am J Surg Pathol, 1999, 23(6):617–635. 

[2] McKenney JK, Balzer BL, Longacre TA, Patterns of stromal 
invasion in ovarian serous tumors of low malignant potential 
(borderline tumors): a reevaluation of the concept of stromal 
microinvasion, Am J Surg Pathol, 2006, 30(10):1209–1221. 

[3] Rodríguez IM, Prat J, Mucinous tumors of the ovary: a 
clinicopathologic analysis of 75 borderline tumors (of intestinal 
type) and carcinomas, Am J Surg Pathol, 2002, 26(2):139–
152. 

[4] Lee KR, Scully RE, Mucinous tumors of the ovary: a clinico-
pathologic study of 196 borderline tumors (of intestinal type) 



Giant ovarian mucinous cystadenoma with borderline areas: a case report 

 

1447

and carcinomas, including an evaluation of 11 cases with 
‘pseudomyxoma peritonei’, Am J Surg Pathol, 2000, 24(11): 
1447–1464. 

[5] Mülayim B, Gürakan H, Dagli V, Mülayim S, Aydin O, Akkaya H, 
Unaware of a giant serous cyst adenoma: a case report, 
Arch Gynecol Obstet, 2006, 273(6):381–383. 

[6] Sujatha VV, Babu SC, Giant ovarian serous cystadenoma 
in a postmenopausal woman: a case report, Cases J, 2009, 
2:78–75. 

[7] Iwasaki M, Taira K, Kobayashi H, Saiga T, Ovarian mucinous 
cystadenoma of borderline malignancy in a premenarchal 
girl, J Pediatr Adolesc Gynecol, 2010, 23(3):e119–e123. 

[8] Madhu YC, Harish K, Gotam P, Complete resection of a giant 
ovarian tumour, Gynecol Oncol Case Rep, 2013, 6:4–6. 

[9] Farinetti A, Buttazzi A, Tazzioli G, Saviano L, Saviano M, Giant 
ovarian cyst. A case weighing 23 kg (50.6 lb). Literature 
review, Minerva Chir, 2003, 58(2):261–265. 

[10] Nwobodo EI, Giant mucinous cystadenoma: case report, 
Niger J Clin Pract, 2010, 13(2):228–229. 

[11] Temiz M, Aslan A, Gungoren A, Diner G, Karazincir S, A giant 
serous cystadenoma developing in an accessory ovary, Arch 
Gynecol Obstet, 2008, 278(2):153–155. 

[12] Fimmanò A, Coppola Bottazzi E, Cirillo C, Giant bilateral 
ovarian cysts in an adolescent masked by obesity and 
mimicking ascites: a case report, Chir Ital, 2004, 56(5):711–
715. 

[13] Kriplani D, Patel MM, Immunohistochemistry: a diagnostic 
aid in differentiating primary epithelial ovarian tumors and 
tumors metastatic to the ovary, South Asian J Cancer, 2013, 
2(4):254–258. 

[14] McCluggage WG, Young RH, Immunohistochemistry as a 
diagnostic aid in the evaluation of ovarian tumors, Semin 
Diagn Pathol, 2005, 22(1):3–32. 

[15] Vang R, Gown AM, Barry TS, Wheeler DT, Yemelyanova A, 
Seidman JD, Ronnett BM, Cytokeratins 7 and 20 in primary 
and secondary mucinous tumors of the ovary: analysis of 
coordinate immunohistochemical expression profiles and 
staining distribution in 179 cases, Am J Surg Pathol, 2006, 
30(9):1130–1139. 

[16] Geisler JP, Wiemann MC, Miller GA, Geisler HE, Estrogen 
and progesterone receptor status as prognostic indicators 
in patients with optimally cytoreduced stage IIIc serous cyst-
adenocarcinoma of the ovary, Gynecol Oncol, 1996, 60(3): 
424–427. 

[17] Vang R, Gown AM, Barry TS, Wheeler DT, Ronnett BM, 
Immunohistochemistry for estrogen and progesterone receptors 
in the distinction of primary and metastatic mucinous tumors 
in the ovary: an analysis of 124 cases, Mod Pathol, 2006, 
19(1):97–105. 

[18] Bar JK, Grelewski P, Popiela A, Noga L, Rabczyñski J, Type 
IV collagen and CD44v6 expression in benign, malignant 

primary and metastatic ovarian tumors: correlation with Ki-67 
and p53 immunoreactivity, Gynecol Oncol, 2004, 95(1):23–
31. 

[19] Choudhury M, Goyal S, Pujani M, A cytohistological study 
of Ki-67 expression in ovarian tumors, Indian J Pathol 
Microbiol, 2011, 54(1):21–24. 

[20] Ye LY, Wang JJ, Liu DR, Ding GP, Cao LP, Management of 
giant ovarian teratoma: a case series and review of the 
literature, Oncol Lett, 2012, 4(4):672–676. 

[21] Ueda S, Yamada Y, Tsuji Y, Kawaguchi R, Haruta S, 
Shigetomi H, Kanayama S, Yoshida S, Sakata M, Sado T, 
Kitanaka K, Kobayashi H, Giant abdominal tumor of the 
ovary, J Obstet Gynaecol Res, 2008, 34(1):108–111. 

[22] Karaman A, Azili MN, Boduroğlu EC, Karaman I, Erdoğan D, 
Cavuşoğlu YH, Aslan MK, Cakmak O, A huge ovarian 
mucinous cystadenoma in a 14-year-old premenarchal girl: 
review on ovarian mucinous tumor in premenarchal girls,  
J Pediatr Adolesc Gynecol, 2008, 21(1):41–44. 

[23] Petros M, Koliba P, Sevcík L, Curík R, Giant benign mucinous 
cystadenoma of both ovaries in early puerperium: case report 
and review of literature, Ceska Gynekol, 2005, 70(2):156–
158. 

[24] Kilincaslan H, Cipe G, Aydogdu I, Sarac F, Toprak H, Ari E, 
Pure laparoscopic management of a giant ovarian cyst in an 
adolescent, Am J Case Rep, 2014, 15:4–6. 

[25] Dolan MS, Boulanger SC, Salameh JR, Laparoscopic mana-
gement of giant ovarian cyst, JSLS, 2006, 10(2):254–256. 

[26] Salem HA, Laparoscopic excision of large ovarian cysts,  
J Obstet Gynaecol Res, 2002, 28(6):290–294. 

[27] Young TH, Lee HS, Images in clinical medicine. Giant ovarian 
cyst, N Engl J Med, 2008, 358(20):e22. 

[28] Coccia ME, Rizzello F, Bracco GL, Scarselli G, Seven-liter 
ovarian cyst in an adolescent treated by minimal access 
surgery: laparoscopy and open cystectomy, J Pediatr Surg, 
2009, 44(6):E5–E8. 

[29] Jones DR, Vasilakis A, Pillai L, Timberlake GA, Giant, benign, 
mucinous cyst adenoma of the ovary: case study and litera-
ture review, Am Surg, 1992, 58(7):400–403. 

[30] Einenkel J, Alexander H, Schotte D, Stumpp P, Horn LC, 
Giant ovarian cysts: is a pre and intra operative drainage an 
advisable procedure? Int J Gynecol Cancer, 2006, 16(6): 
2039–2043. 

[31] Spohn AE, Multicystic ovarian tumour weighing 328 
pounds, Texas Med J, 1905, 1:1273–1274. 

[32] Eames DH, Removal of 184 pound ovarian tumor, and obser-
vations regarding splanchnic shock, Am J Obstet Gynecol, 
1954, 67(6):1358–1364. 

[33] O’Hanlan KA, Resection of a 303.2-pound ovarian tumor, 
Gynecol Oncol, 1994, 54(3):365–371. 

 
 
 
 
 
 
Corresponding author 
Octavian Munteanu, MD, Department of Obstetrics and Gynecology, Bucharest Emergency University Hospital, 
169 Independenţei Avenue, District 5, 050098 Bucharest, Romania; Phone +4021–318 05 19 int. 521, Mobile 
+40722–650 092, e-mail: octav_munteanu@yahoo.com 
 
 
 
 
 
 
Received: March 16, 2014 

Accepted: December 19, 2014 
 
 


