
Introduction

Large cell neuroendocrine carcinoma (LCNC) of the

ovary is an extremely rare tumor in gynecologic oncologic

field. This entity was recently included in the latest WHO

classification of primary ovarian tumors [1]. Since 1991,

about 35 cases have been reported in the literature and most

of these cases were associated with ovarian surface epithe-

lial neoplasm [2-15]. There were few data in proper treat-

ment and prognosis after surgical management. To establish

a proper treatment strategy, more data of this rare tumor

must be accumulated. Therefore, the authors report the

youngest patient with LCNS, who had history of previous

laparoscopic ovarian cystectomy due to mucinous border-

line tumor with follow-up loss of about 1.5 years. The pa-

tient with multiple abdominal metastases died of rapid

progression of the tumor, despite optimal debulking oper-

ation and adjuvant chemotherapy. 

Case Report

An 18-year-old woman presented with abdominal distension. She
had a past surgical history of a laparoscopic cystectomy of the right
ovarian mucinous borderline tumor at other tertiary hospital 18
months prior. Abdomino-pelvic computed tomography (APCT)
showed a ten-cm lobulated complex mass in the right ovary with

multiple peritoneal metastases. Positron emission tomography–
computed tomography (PET-CT) showed a large, irregular matted
hypermetabolic lesion in the pelvis consisting in peritoneal seed-
ing with a small amount of malignant ascites (Figures 1A-D). Extra-
abdominopelvic metastasis was negative. Serum CA 125 and CA
19-9 was 199 U/ml (normal ≤ 35) and 76.9 U/ml (normal ≤ 37), re-
spectively. Under the impression of ovarian malignancy, an explo-
laparotomy was planned and performed. After revealing poorly
differentiated carcinoma in the frozen biopsy, the optimal debulk-
ing operation was performed, which included total abdominal hys-
terectomy with bilateral salpingo-oophorectomy with bilateral
pelvic lymph node dissection, para-aortic lymph node dissection,
total omentectomy, gastrohepatic mass excision, diaphragmatic
mass excision, and pelvic peritonectomy. There were no complica-
tions during the immediate postoperative period. Permanent patho-
logic reports showed ovarian large cell neuroendocrine carcinoma
with focal mucinous carcinoma (Figures 1E-G), which involved the
gastrohepatic mass, diaphragm, posterior cul de-sec, bladder wall
serosa, pararectum, and omentum without lymph node metastasis. 

The patient received adjuvant chemotherapy with paclitaxel and
carboplatin 20 days after the operation. Despite three courses of
chemotherapy, APCT showed a very rapid progression of the dis-
ease: multiple progressive implants in the left upper quadrant and
left parabolic gutter, a large presacral retroperitoneal metastatic
lesion, and a multiple low attenuating hepatic lesion. The
chemotherapy regimen was changed into topotecan. The changed
chemotherapy could not stop the speed up of the disease progres-
sion into numerous metastatic lesions in the liver, presacral area,
peritoneal site, and both ureters. One month later, the patient died.
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Summary
Large cell neuroendocrine carcinoma (LCNC) of the ovary is a rare tumor in gynecologic oncologic field. An 18-year-old woman pre-

sented with abdominal distention and a pelvic mass measuring ten cm in diameter, who previously underwent laparoscopic ovarian cys-
tectomy due to large borderline mucinous ovarian neoplasm 18 months prior. A debulking operation was optimally performed, which
included total abdominal hysterectomy with bilateral salpingo-oophorectomy, bilateral pelvic lymph node dissection, bilateral para-
aortic lymph node dissection, omentectomy, optimal debulking of gastrohepatic mass and subdiaphragmatic mass, and pelvic peri-
tonectomy. Despite adjuvant chemotherapy with paclitaxel and carboplatin, the patient died of progressive disease seven months after
surgery. The authors report the youngest case of LCNC of the ovary, that failed chemotherapy and had the previous history of the con-
servative surgical treatment due to mucinous borderline tumor.
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Discussion

Most cases of ovarian LCNC, an extremely rare tumor,

have been reported to be associated with ovarian surface

epithelial neoplasm, especially with mucinous tumor

(61.1%); Among 35 cases in the literature including the cur-

rent case, there were 22 cases of mucinous (61.1%), four

cases of endometrioid (11.1%), four cases of teratomas

(11.1%), serous case in two cases, and three in other cases

[2-18]. The age range in the previous reported 35 cases was

22–73 years at primary operation. The current case showed

the youngest patient of 18 years of age. The youngest age of

the disease in the present case is meaningful in understand-

ing the wider spectrum of disease onset time.

Most of these patients presented with Stage I disease (16

cases/35 cases), in which the tumors were confined to one

ovary, and received adjuvant chemotherapy and complete

salpingo-oophorectomy with or without fertility preserva-

tion. However, in the present case, the adolescent patient re-

ceived cystectomy with preservation of involved normal

ovarian tissues via laparoscopy at about16 years of age. The

conventional laparoscopic ovarian cystectomy of large mu-

cinous borderline tumor has some limitations, which include

possibility of incomplete removal of the tumor and iatrogenic

rupture and spillage of the cystic tumor during operation.

LCNC of the ovary associated with mucinous borderline

malignancy is the most aggressive tumor with high mor-

tality despite extensive surgery and adjuvant chemother-

apy. In most cases, the extent of surgery was total

abdominal hysterectomy with bilateral salpingo-oophorec-

tomy with or without omentectomy and the Stage was I.

Despite early Stage I, most patients died of the disease

within one year after the operation. Twenty-nine of all 35

Figure 1. — Imaging findings

on APCT and PET-CT and

histopathologic findings. A:

A circa ten-cm lobulated re-

curred or malignant complex

mass at right adenxa. B: The

white arrow indicates a gas-

trohepatic mass. C: Moderate

lobulated Cul-de sac peri-

toneal thickening; multiple

peritoneal nodules. D: PET-

CT showed large pelvic and

presacral seeding mass (max

SUV= 7.0); peritoneal seed-

ings in bilateral subphrenic

region, liver fissure, both

paracolic gutter, and mesen-

teric implantes (max SUV =

3.5). E: Sections showing

large pleomorphic cells in

solid sheets and cords (H&E,

×400). F: Focally mucinous

adenocarcinma is noted

(H&E, ×400). G: The tumor

cells reveal positive reactiv-

ity for CD56, which is a neu-

roendocrine marker (CD56

×400).
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patients with LCNC received adjuvant chemotherapy, and

their chemotherapy regimens were reported in 12 cases of

these 29 patients. Most cases received chemotherapy with

paclitaxel and carboplatin but the results were poor: mean

dead of disease [DOD] = 9.7 months. Also adjuvant

chemotherapy with paclitaxel and platinum, or alkylating

agent and platinum did not alter the course of the disease

progression [2-18]. 

In conclusion, this lack of standard treatment for ex-

tremely rare tumor, ovarian LCNC, has made it difficult to

design optimal management strategies. Therefore, it is im-

portant for the disease prognosis that a role of surgical man-

agement be found with a proper strategy for adjuvant

treatment.

References

[1] Roth L.M., Tsubura A., Dietel M., Senzaki H.: “Miscellaneous tu-

mours and tumour-like conditions of the ovary”. In: Tavassoli F.A.,

Devilee P., (eds). Pathology and Genetics of Tumours of the Breast
and Female Genital Organs. World Health Organization Classifica-
tion of Tumours. Lyon, France: International Agency for Research

on Cancer, 2003, 182.

[2] Collins R.J., Cheung A., Ngan H.Y., Wong L.C., Chan S.Y., Ma

H.K.: “Primary mixed neuroendocrine and mucinous carcinoma of

the ovary”. Arch. Gynecol. Obstet., 1991, 248, 139.

[3] Choi Y.D., Lee J.S., Choi C., Park C.S., Nam J.H.: “Ovarian neu-

roendocrine carcinoma, non-small cell type, associated with serous

carcinoma”. Gynecol. Oncol., 2007, 104, 747. 

[4] Chen K.T.: “Composite large-cell neuroendocrine carcinoma and

surface epithelial-stromal neoplasm of the ovary”. Int. J. Surg.
Pathol., 2000, 8, 169. 

[5] Eichhorn J.H., Lawrence W.D., Young R.H., Scully R.E.: “Ovarian

neuroendocrine carcinomas of non-small cell type associated with

surface epithelial adenocarcinomas. A study of five cases and review

of the literature”. Int. J. Gynecol. Pathol., 1996, 15, 303. 

[6] Veras E., Deavers M.T., Silva E.G., Malpica A.: “Ovarian nonsmall

cell neuroendocrine carcinoma. A clinicopathologic and immuno-

histochemical study of 11 cases”. Am. J. Surg. Pathol., 2007, 31,

774. 

[7] Khurana K., Tornos C., Silva E.: “Ovarian neuroendocrine carci-

noma associated with mucinous neoplasm”. Arch. Pathol. Lab. Med.,
1994, 118, 1032. 

[8] Jones K., Diaz J.A., Donner L.R.: “Neuroendocrine carcinoma aris-

ing in an ovarian mucinous cystadenoma”. Int. J. Gynecol. Pathol.,
1996, 15, 167. 

[9] Ohira S., Itoh K., Shiozawa T., Horiuchi A., Ono K., Takeuchi H., et
al.: “Ovarian non-small cell neuroendocrine carcinoma with para-

neoplastic parathyroid hormone- related hypercalcemia”. Int. J. Gy-
necol. Pathol., 2004, 23, 393. 

[10] Hirasawa T.: “Ovarian neuroendocrine carcinoma associated with

mucinous carcinoma and teratoma”. Nippon. Rinsho., 2004, 62, 973. 

[11] Ahmed Z., Aftab K., Kayani N.: “Ovarian primary neuroendocrine

carcinoma of non-small cell type: report of an extremely rare neo-

plasm”. J. Pak. Med. Assoc., 2005, 55, 82.

[12] Draganova-Tacheva R.A., Khurana J.S., Huang Y., Hernandez E.,

Zhang X.: “Large cell neuroendocrine carcinoma of the ovary asso-

ciated with serous carcinoma with mucin production: a case report

and literature review”. Int. J. Clin. Exp. Pathol., 2009, 2, 304.

[13] Yasuoka H., Tsujimoto M., Fujita S., Kunishige I., Nishio Y., Ko-

dama R., et al.: “Monoclonality of composite large cell neuroen-

docrine carcinoma and mucinous epithelial tumor of the ovary: a

case study”. Int. J. Gynecol. Pathol., 2009, 28, 55.

[14] Tsuji T., Togami S., Shintomo N., Fukamachi N., Douchi T., Taguchi

S.: “Ovarian large cell neuroendocrine carcinoma”. J. Obstet. Gy-
naecol. Res. 2008, 34, 726.

[15] Chênevert J., Bessette P., Plante M., Têtu B., Dubé V.: “Mixed ovar-

ian large cell neuroendocrine carcinoma, mucinous adenocarcinoma,

and teratoma: a report of two cases and review of the literature”.

Pathol. Res. Pract., 2009, 205, 657.

[16] Behnam K., Kabus D., Behnam M.: “Primary ovarian undifferenti-

ated non-small cell carcinoma, neuroendocrine type”. Gynecol.
Oncol., 2004, 92, 372. 

[17] Dundr P., Fischerová D., Povýsil C., Cibula D.: “Primary pure large-

cell neuroendocrine carcinoma of the ovary”. Pathol. Res. Pract.,
2008, 204, 133. 

[18] Lindboe C.F.: “Large cell neuroendocrine carcinoma of the ovary”.

APMIS, 2007, 115, 169.

Address reprint requests to:

K.S. IM, M.D.

Department of Anesthesiology and Pain Medicine

Uijeongbu St Mary’s Hospital

College of Medicine

The Catholic University of Korea

271 Cheonbo-ro, Uijeungbu-si

Gyeonggi-do 480-717 (Republic of Korea)

e-mail: idonga@catholic.ac.kr

EJGO_2_2016:Layout 1  1-03-2016  15:02  Pagina 246




