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ABSTRACT

 Stromal luteinization has been reported to be associated with benign and malignant 
epithelial ovarian tumors, predominantly mucinous and often endometrioid ovarian neoplasm. 
We report here an unusual case of marked ovarian stromal luteinization in a 67-year old post-
menopausal female with a high-grade serous papillary carcinoma of the ovary. Stromal lutein-
ization was so prominent that the tumor mimicked a Sertoli-Leydig cell tumor of the ovary.
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INTRODUCTION

 Ovarian stromal luteinization has been observed in a number of female pelvic patholo-
gies ranging from the benign to malignant, and predominantly in mucinous neoplasms.1 Its 
occurrence is associated with an increase in estrogen secretion and has often been reported in 
endometrial carcinoma.2-5 We report an unusual case of high-grade papillary serous carcinoma 
of the ovary with stromal luteinization in a 67-year old postmenopausal woman. The morpho-
logic appearance of this tumor was somewhat similar to Sertoli-Leydig cell tumor of the ovary. 
This report emphasizes that stromal luteinization can be encountered in any epithelial ovarian 
tumors, including serous carcinoma, and may mimic ovarian sex cord stromal tumors. Interest-
ingly, this patient also had an independent primary uterine papillary serous carcinoma of the 
endometrium. 

CASE PRESENTATION

 A 67-year-old gravida 0 presented with a history of lower abdominal pain for one 
month and vaginal spotting for 3 weeks. The pain was dull in nature, initially intermittent and 
became constant. She also noticed abnormal bloating, early satiety, 10-pounds weight gain, and 
altered bowel movement in two weeks prior to presentation. She attained menarche at 9 years 
and menopause at 52 years. Her past medical history included hypertension, gastro-esophageal 
reflux, and basal cell carcinoma. Bimanual examination revealed definite palpable bilateral 
adnexal masses, which were minimally tender with mass effect, abutting the rectum.

 A pelvic ultrasound revealed a large 11 cm cystic and solid mass in the left adnexa and 
a 5.5 cm adnexal mass on the right side. Ascites was noted. The 6.3×3.3×2.8 cm uterus revealed 
12 mm thick endometrial stripe on ultrasound examination. CA-125 was elevated at 1202. CT 
scan confirmed the findings of the ultrasound. Omental thickening noted on CT scan.

 Prior to laparotomy, an endometrial biopsy was done and it demonstrated a high-grade 
papillary serous carcinoma and Endometrial Intraepithelial Carcinoma (EIC). Because of an 
endometrial serous carcinoma with bilateral adnexal masses and possible omental disease, she 
underwent total abdominal hysterectomy, bilateral salpingo-oophorectomy and omentectomy.
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 Histologic examination of the uterus, right ovary, left 
ovary, omentum and plaques from sigmoid colon surface and 
left pelvic side-wall all showed high-grade papillary serous car-
cinoma with psammoma bodies and necrosis. The psammoma 
bodies and necrosis were also seen in the tumors of ovaries, 
omentum, and all serosal lesions. The findings raised a question 
whether the patient has an advanced IVB endometrial carcinoma 
or two independent primary tumors of the ovary and endome-
trium? The following unique features noted in the histologic sec-
tions which guided the final diagnoses: The serous carcinoma 
of the endometrium was superficially invasive and associated 
with endometrial intraepithelial carcinoma (EIC), a feature that 
justifies a primary endometrial serous carcinoma designation. 
In addition, no lymph vascular space invasion was noted in the 
uterus which would have supported a diagnosis of an advanced 
endometrial carcinoma. Similarly, the ovarian serous carcinoma 
had features that were consistent with tumor arising from the 
epithelial inclusion cysts in the ovary. No serous carcinoma, in-
vasive or in-situ, was seen in the fallopian tube fimbria or in the 
mucosa. The distribution of the serous carcinoma in this case 
was typical of a primary ovarian carcinoma, which involved bi-
lateral ovaries, serosa of bilateral fallopian tubes, uterine serosa, 
bilateral pelvic walls, sigmoid colon serosa, and the omentum. 
In the absence of an in-situ and invasive carcinoma, either in 
the fimbria or mucosa of the fallopian tube, it appeared prudent 
to assign the ovary as second primary site in this patient. The 
omental tumor deposits measured 0.5 to 1.0 cm in maximum 
dimensions and no gross omental caking.

 Although the two primary serous carcinomas in the 
same individual are not uncommon, the most unusual feature, 
and the basis of this case report, was noted in the right ovary. 
The strikingly prominent stromal luteinization around the inva-
sive serous tumor was seen in bilateral ovaries (Figure 1). Immu-
nohistochemical staining with p53 and inhibin-alpha showed the 
tumor cells were strongly and diffusely reactive to p53 whereas, 
the luteinized stroma cells were reactive to inhibin (Figure 1). 
Figure 2 shows Invasive and in-situ serous carcinoma of the 
ovary in the left and endometrium in the right hand column re-
spectively.

DISCUSSION

 Stromal Luteinization has been described to be asso-
ciated with ovarian mucinous and endometrioid neoplasms.2-5 
Rome, et al. observed that stromal luteinization in postmeno-
pausal women with mucinous ovarian tumors often has higher 
than normal estrogen secretion.2

 It has been postulated that a mutation of GT198 pro-
tein (a tumor suppressor gene and steroid hormone receptor) in 
ovarian stromal cell results in stromal activation with resultant 
luteinization due to the presence of luteinized theca cells at dif-
ferent developmental stage.6

 These mutant stromal cells are often found in endome-
trioid, mucinous, serous, clear cell and granulosa cell tumors, 
and as well as, endometrial and metastatic gastrointestinal ade-
nocarcinoma.3,7 A few isolated cases of stromal luteinization has 
been reported in primary B cell lymphoma of the ovary,8 ovar-
ian carcinoid,9 ovarian teratomas,10

 ovarian hemangiomas11 and 
Brenner tumors.6 However, the significance of these luteinized 
stromal cells is largely unknown.

 High-grade serous carcinoma constitute 60%-80% of 
ovarian epithelial carcinoma while ovarian cancer in general ac-
counts for only 3% of all cancers in women.12 Despite its high 
prevalence, the serous carcinoma of the ovary is usually not as-
sociated with stromal luteinization. The morphologic appearance 
of this tumor may be confused with a sertoli-leydig cell tumor of 
the ovary. At a lower magnification, the admixture of epithelial-
like element and luteinized stromal cells created a morphologic 
appearance that is often seen in Seroli-Leydig cells. However, 
the strong p53 positivity in the epithelial component of the ovar-
ian tumor differentiated this tumor from a sertoli-leydig cell tu-
mor. This is an important differential diagnosis as the prognosis 
and treatment of these two entities is vastly different. Immu-
nostaining can confirm the presence of luteinization of ovarian 

Figure 1: High-grade papillary serous carcinoma with marked stromal luteinization 
(H&E x 10) left had column. p53 immunostaining (x20), right column, upper. Inhibin 
immunostaining (x10), right column, lower.

Figure 2: High-grade papillary serous carcinoma, ovary (H&E 10x, left upper; H&E 
20x left lower column). High grade serous carcinoma, endometrium (H&E, 10x, right 
upper; H&E 20x, right lower). Both photomicrographs showing evidence that these 
tumors are arising from these sites.
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stromal cells. The luteinized stromal cells are positive for alpha 
Inhibin, Calretinin and Melan A.9

 In conclusion, stromal luteinization may be seen in 
high-grade serous epithelial ovarian tumors as demonstrated in 
this case and such occurrence should not be overlooked or con-
fused with other tumors by the astute surgical pathologist.

CONFLICTS OF INTEREST

The authors declare that they have no conflicts of interest.

ETHICAL APPROVAL

The patient has provided written consent for the use of the imag-
es and case presentation for educational and scientific purposes 
provided unique identification is not revealed. 

AUTHORSHIP ROLE

1. Mopupeola O. Samalia, MBBS: (Fellow in training and 
wrote the case report)
 Fellow, Stuart Lauchlan Fellowship in Gynecologic and 

Breast Pathology, Women & Infants Hospital/Alpert 
Medical School of Brown University, Providence, RI 
02905, USA.

2. C. James Sung, MD: (Helped writing the case report)
 Program Director, Stuart Lauchlan Fellowship in Gyne-

cologic and Breast Pathology, Women & Infants Hospi-
tal/Alpert Medical School of Brown University, Provi-
dence, RI 02905, USA.

3. W. Dwayne Lawrence, MD, MSc (Path) (Reviewed the case 
and helped in diagnosis)
 Chief of Pathology, Stuart Lauchlan Fellowship in Gy-

necologic and Breast Pathology, Women & Infants Hos-
pital/Alpert Medical School of Brown University, Provi-
dence, RI 02905, USA.

4. M. Ruhul Quddus, MD, M. Phil (Path) (Attending on the 
case)
 Program Co-Director, Stuart Lauchlan Fellowship in 

Gynecologic and Breast Pathology, Women & Infants 
Hospital/Alpert Medical School of Brown University, 
Providence, RI 02905, USA.

REFERENCES

1. Pascal RR, Grecco LA. Mucinous cystadenoma of the ovary 
with stromal luteinization and hilar cell hyperplasia during preg-
nancy. Human Pathology. 1988; 19: 179-180.

2. Rome RM, Fortune DW, Quinn MA, Brown JB. Function-
ing ovarian tumors in postmenopausal women. Obstet Gynecol. 
1981; 57: 705-710.

3. Nagamani M, Hannigan EV, Dinh TV, Stuart CA. Hyperin-
sulinemia and stromal luteinization of the ovaries in postmeno-
pausal women with endometrial cancer. J Clin Endocrinol 
Metab. 1988; 67: 144-148. doi: 10.1210/jcem-67-1-144
 
4. Shinada T, Tsukui J, Seitchi M. Estrogen synthesis by Brenner 
tumors. Am J Obstet Gynecol. 1973; 116: 408-411.

5. Morimura Y, Ohishi M, Hoshi K. A case of ovarian Brenner 
tumor with stromal estrogenic activity. Asia-Oceania J Obstet 
Gynaecol. 1994; 20: 165-171.

6. Yang DM, Heller DS, Ganesh V, Gittens L. Brenner tumor 
of the ovary with extensive stromal luteinization presenting in 
pregnancy: report of a case and review of the literature. J Ma-
tern Fetal Neonatal Med. 2002; 12: 281-283. doi: 10.1080/
jmf.12.4.281.283
 
7. Peng M, Zhang H, Jaafar l, et al. Human ovarian cancer stro-
ma contains luteinized theca cells habouring tumor suppressor 
gene GT198 mutations. J boil Chem. 2013; 288: 33387-33397. 
doi: 10.1074/jbc.M113.485581
 
8. Mittal KR, Blechman A, Greco MA, Alfonso F, Demopoulos 
R. Lymphoma of ovary with stromal luteinization presenting as 
secondary amenorrhea. Gynecologic Oncology. 1992; 45: 69-75.

9. Engohan- Aloghe C, Buxant F, Noel JC. Primary ovarian car-
cinoid tumor with luteinized stromal cells. Arch Gynecol Obstet. 
2009; 280: 119-121. doi: 10.1007/s00404-008-0853-7
 
10. Itoh H, Wada T, Michikata K, et al. Ovarian teratoma show-
ing a predominant hemangiomatous element with stromal lutein-
ization: report of a case and review of the literature. Pathol Int. 
2004; 54: 279-283. doi: 10.1111/j.1440-1827.2004.01621.x
 
11. Anand MS, Shetty S, Mysorekar VV, Kumar RV. Ovarian 
hemangioma with stromal luteinization and HCG producing 
mononucleate and multinucleate cells of uncertain histiogenesis: 
a rare co-existence with therapeutic dilemma. Indian J Pathol 
Microbiol. 2012; 55: 509-512. doi: 10.4103/0377-4929.107793
 
12. Li J, Fadare O, Xiang L, Kong B, Zheng W. Ovarian serous 
carcinoma: recent concepts on its origin and carcinogenesis. J 
Haematol Oncol. 2012; 5: 8-19. doi: 10.1186/1756-8722-5-8

Page 84

http://press.endocrine.org/doi/10.1210/jcem-67-1-144%3Furl_ver%3DZ39.88-2003%26rfr_id%3Dori:rid:crossref.org%26rfr_dat%3Dcr_pub%253dpubmed
http://www.tandfonline.com/doi/abs/10.1080/jmf.12.4.281.283
http://www.tandfonline.com/doi/abs/10.1080/jmf.12.4.281.283
http://www.ncbi.nlm.nih.gov/pubmed/24097974
http://www.ncbi.nlm.nih.gov/pubmed/19039598
http://onlinelibrary.wiley.com/doi/10.1111/j.1440-1827.2004.01621.x/abstract%3Bjsessionid%3DE4F6F1BEB2EA0975F1EE7CC7ABDBF66D.f04t01
http://www.ncbi.nlm.nih.gov/pubmed/23455790
http://www.ncbi.nlm.nih.gov/pubmed/22405464

	_GoBack

