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ABSTRACT

Objective: To compare the clinicopathologic features and survival outcomes of 
neuroendocrine tumor of the uterine corpus (NET-U) to endometrioid type endometrial 
carcinoma (EC).
Methods: From 1993 to 2012, the Surveillance, Epidemiology and End Results cancer registry 
was queried for women diagnosed with EC or NET-U. Data regarding stage, grade, presence 
of extra-uterine disease, lymph node metastasis, receipt of adjuvant radiation, surgical 
intervention and overall survival (OS) was extracted. Chi-square tests, t-tests and Kaplan 
Meir curves were used for statistical analysis.
Results: A total of 98,363 patients were identified: 98,245 with EC and 118 with NET-U. 
The mean age at diagnosis for EC was 61.7 years and 64.8 years for NET-U (p=0.01). NET-U 
cases were more likely to be poorly differentiated (97.0% vs. 15.6%; p≤0.01) and have nodal 
metastasis (56.4% vs. 11.1%; p≤0.01) when compared to EC. Presence of extrapelvic disease 
at the time of diagnosis was observed more frequently in NET-U compared to EC, 49.1% vs. 
4.8%, respectively (odds ratio=18; 95% confidence interval=13.1–27.2; p≤0.01). Significant 
improvement in OS was observed in NET-U patient who received radiation (OS: 7.7 vs. 3.3 
years; p≤0.01) or underwent surgical management (5.6 vs. 0.9 years; p≤0.01). The OS for EC 
was 14.4 vs. 4.6 years for NET-U (p≤0.01).
Conclusion: NET-U represents an aggressive form of uterine malignancy. When compared to 
EC, patients with NET-U present at more advanced stage, have more frequent extra-uterine 
disease and lower OS.
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INTRODUCTION

Neuroendocrine tumors (NETs) of the gynecological tract are rare tumors that represent 
approximately 2% of all gynecological malignancies [1]. They are classified into four 
categories: typical carcinoid, atypical carcinoid, small cell carcinoma and large cell 
carcinoma [2]. Typical and atypical carcinoids are well-differentiated and typically have 
a more indolent course. Small and large cell carcinomas are considered high-grade 
neuroendocrine neoplasms, and are closely related to pulmonary small cell carcinoma 
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which is highly aggressive [3]. The majority of gynecologic NET are small cell carcinomas. 
Studies of NET in cervical cancer have shown that patients present at earlier age, with greater 
incidence extra-uterine disease and have an overall worse prognosis compared to squamous 
cell carcinoma [1,4]. At the present time, there are no studies examining the outcomes 
of NET of the uterine corpus. The goal of this study was to compare the clinicopathologic 
features and survival outcomes of neuroendocrine tumor of the uterine corpus (NET-U) 
versus endometrioid type endometrial carcinoma (EC).

MATERIALS AND METHODS

Patients with EC and NET-U were identified using the Surveillance, Epidemiology and End 
Results (SEER) cancer registry database. The SEER database is a population based cancer 
registry that includes approximately 28% of the US population from 18 population-based 
cancer registries. International Statistical Classification of Diseases and Related Health 
Problems, 10th Revision code of C54.1 (malignant neoplasm of the corpus uterus) were 
used to identify patients with endometrial cancer. We further limited our study to include 
only those with endometrioid adenocarcinoma and high-grade NET (small and large cell 
carcinoma) from 1993 to 2012. Patient characteristics including year of diagnosis, age, 
race, stage, grade, surgery, adjuvant therapy and survival were obtained. Exclusion criteria 
included benign or in situ neoplasms, and more than one histology type. Chi-square and 
t-tests were used to compare frequency distribution among categorical and numerical 
variables, respectively. Kaplan-Meier curves were used to analyze survival outcomes. Analysis 
was controlled for both stage and age. Pearson-Correlation tests were used to analyze trends 
in NET. Statistical significance was determined using p<0.05.

RESULTS

From 1993–2012, a total of 99,219 patients were identified. Of this cohort, 98,363 patients 
had sufficient data for analysis. The 98,245 with EC and 118 with NET-U. The mean age at 
diagnosis for EC was 61.7 (range: 17–106) years compared to 64.8 (range: 30–97) for NET-U 
(p=0.01). Majority of patients in both groups were white (86.4% in EC vs. 77.1% in NET-U; 
p=0.03) (Table 1). We observed significant increase in extrapelvic disease at time of diagnosis 
in patients with NET-U compared to those with EC, 49.1% vs. 4.8% respectively (odds 
ratio=18; 95% confidence interval=13.1–27.2; p≤0.01). NET-U cases were more likely to be 
poorly differentiated when compared to EC (97.0% vs. 15.6%, respectively; p≤0.01). 45.3% 
of patients with NET-U and 59.0% of patients with EC underwent lymph node dissection. Of 
these patients, 56.4% with NET-U and 11.1% with EC had nodal metastases (p≤0.01). The 
overall survival (OS) for patients with NET-U without nodal metastasis was 9.8 compared to 
2.4 years in patients with nodal metastasis (p≤0.01) (Table 1).

Patients with EC were more likely to receive surgical treatment compared to those with 
NET-U (95.4% vs. 68.6%, respectively; p≤0.01). Patients with NET-U who received surgical 
management had an OS of 5.6 compared to 0.9 years in those that did not receive surgical 
management (p≤0.01). There was no significant difference in adjuvant radiation therapy 
between the two groups, 22.6% EC vs. 22.9% NET-U (p=0.5). Patients with NET-U who 
received radiation therapy had an OS of 7.7 years compared to 3.3 years in those that did 
not receive radiation therapy (p≤0.01). Among the entire cohort, the OS for EC was 14.4 
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compared to 4.6 years for NET (p≤0.01). The cancer-specific survival for EC was 17.7 
compared to 5.7 years for NET (p≤0.01).

DISCUSSION

NET-U is a rare gynecological malignancy. Only 118 patients have been diagnosed during the 
study time period of 19 years. When compared to EC, NET-U represents a more aggressive 
malignancy that presents at advanced stage with extrapelvic and nodal disease. These 
findings likely contribute to the lower OS observed in patients with NET-U regardless of 
adjuvant therapy. Although there was a significant increase in the number of white patients 
in the EC cohort compared to NET-U, the majority of both groups were white. These numbers 
correspond with published literature on EC and on NET. A recent large SEER data base 
analysis of all NETs reported 79.2% of effected patients were white [5].

Our findings mirror those found in cervical NET, which also demonstrate a worse prognosis 
compared to their more common squamous cell carcinoma counterpart [6-8]. Studies show a 
high rate of lymphatic metastasis in early stage cervical NET. Stage I small-cell carcinoma of 
the cervix has been found to have lymph node metastasis in up to 40% of cases, approaching 
60% in those with lymphovascular space invasion [3,9]. In contrast to our present findings, 
the majority of patients with cervical NET are diagnosed at an early stage and younger age 
[1,10]. When comparing the rate of lymph node metastasis between cervical NET and NET-U, 
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Table 1. Patient demographics and characteristics
Characteristics EC NET-U p
Total No. 98,245 118
Mean age (yr) 61.7 (17–106) 64.8 (30–97) 0.01
Race 0.03

White 84,804 (86.4) 91 (77.1)
Black 6,164 (6.2) 11 (9.3)
Other 7,178 (7.3) 15 (12.7)

Ethnicity <0.01
Hispanic 97 (0.1) 21 (17.8)
Non-Hispanic 89,897 (99.1) 97 (82.2)

Stage* <0.01
I 52,581 (54.1) 4 (3.4)
II 4,345 (4.4) 3 (2.5)
III 6,317 (6.5) 11 (9.3)
IV 2,137 (2.2) 21 (17.8)
Unstaged 33,828 (34.8) 79 (66.9)

Surgical management <0.01
Yes 93,725 (95.4) 81 (68.6)
No 4,520 (4.6) 37 (31.3)

Radiation therapy 0.5
Yes 22,203 (22.6) 27 (22.9)
No 76,042 (77.4) 91 (77.1)

Lymph node metastasis ≤0.01
Yes 6,441 (11.1) 30 (54.6)
No 51,593 (88.9) 24 (45.4)

Extrauterine disease ≤0.01
Yes 4,715 (4.8) 58 (49.1)
No 93,530 (95.2) 60 (50.9)

Values are presented as mean (range) or number (%).
EC, endometrial carcinoma; NET-U, neuroendocrine tumor of the uterine corpus.
*Staging information only available for years 2007 and on.
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we observed a similar incidence in the literature [11]. Thus, illustrating the aggressive nature 
of these tumors regardless of their location in the gynecologic tract.

Current treatment regimens for NET-U are extrapolated from cervical NET which are based 
on data arising from pulmonary literature, focusing on the use of multimodality therapy 
including surgery, chemotherapy and radiation [1,12-14]. A study of cervical large-cell NET 
showed improved survival with platinum as single agent and when given in combination with 
etoposide [10]. Our study does show improved outcomes in patients with NET-U who received 
adjuvant radiation. Those treated with radiation showed improved OS compared to those who 
did not, 7.7 versus 3.3 years. We also observed improved survival in patients with NET-U who 
underwent surgical management (OS: 5.6 compared to 0.95 years). The limited data available 
on NET-U shows that surgical resection followed by combination chemotherapy with cisplatin 
and etoposide, plus radiation has variable levels of response [15-17]. Although we cannot draw 
conclusions regarding chemotherapy based on the current study, our results do indicate there is 
a role for surgical resection and radiation in the treatment of NET-U.

Prior to our study, only 80 cases of NET-U have been published in the literature. However, 
there is a recent increase in the incidence of NET reported [18,19]. The reason for this 
uptrend is possibly due to increasing recognition and diagnostic accuracy, rather than a true 
increase incidence. This increase has been observed in cervical NET as well as gastro-entero-
pancreatic NET [20]. With this recent increase in NET across difference cancers, we expect a 
parallel increase in NET-U.

To our knowledge, this is the largest review of NET-U to date, and the first report to examine 
the clinicopathologic features in comparison to EC. The major limitation of our study is its 
retrospective nature. Furthermore, the SEER database only encompasses approximately 
28% of the United States population and does not include chemotherapy data. Despite these 
limitations, the present study demonstrates aggressive nature of NET-U compared to EC. 
Highlighted by the significantly lower OS observed in NET-U compared to stage equivalent 
EC. The present study suggests that surgery and radiation offer improved survival and are a 
potential platform for prospective research. Additionally, platinum-based chemotherapy has 
shown benefit in other neuroendocrine malignancies of the gynecologic tract and warrants 
further investigation along with targeted agents in NET-U.

REFERENCES

 1. McCann GA, Boutsicaris CE, Preston MM, Backes FJ, Eisenhauer EL, Fowler JM, et al. Neuroendocrine 
carcinoma of the uterine cervix: the role of multimodality therapy in early-stage disease. Gynecol Oncol 
2013;129:135-9. 
PUBMED | CROSSREF

 2. Albores-Saavedra J, Gersell D, Gilks CB, Henson DE, Lindberg G, Santiago H, et al. Terminology of 
endocrine tumors of the uterine cervix: results of a workshop sponsored by the College of American 
Pathologists and the National Cancer Institute. Arch Pathol Lab Med 1997;121:34-9.
PUBMED

 3. Gardner GJ, Reidy-Lagunes D, Gehrig PA. Neuroendocrine tumors of the gynecologic tract: a Society of 
Gynecologic Oncology (SGO) clinical document. Gynecol Oncol 2011;122:190-8. 
PUBMED | CROSSREF

 4. Tempfer CB, Tischoff I, Dogan A, Hilal Z, Schultheis B, Kern P, et al. Neuroendocrine carcinoma of the 
cervix: a systematic review of the literature. BMC Cancer 2018;18:530. 
PUBMED | CROSSREF

4/5https://ejgo.org https://doi.org/10.3802/jgo.2019.30.e58

Neuroendocrine tumors of the uterine corpus

http://www.ncbi.nlm.nih.gov/pubmed/23357610
https://doi.org/10.1016/j.ygyno.2013.01.014
http://www.ncbi.nlm.nih.gov/pubmed/9111090
http://www.ncbi.nlm.nih.gov/pubmed/21621706
https://doi.org/10.1016/j.ygyno.2011.04.011
http://www.ncbi.nlm.nih.gov/pubmed/29728073
https://doi.org/10.1186/s12885-018-4447-x
https://ejgo.org


 5. Sarshekeh AM, Gu D, Zhou S, Bo Z, Shen C, Dasari A. Racial differences in the incidence and survival of 
patients with neuroendocrine tumors (NETs). J Clin Oncol 2018;36:e16175. 
PUBMED | CROSSREF

 6. Gersell DJ, Mazoujian G, Mutch DG, Rudloff MA. Small-cell undifferentiated carcinoma of the cervix. 
A clinicopathologic, ultrastructural, and immunocytochemical study of 15 cases. Am J Surg Pathol 
1988;12:684-98. 
PUBMED | CROSSREF

 7. Lee SW, Nam JH, Kim DY, Kim JH, Kim KR, Kim YM, et al. Unfavorable prognosis of small cell 
neuroendocrine carcinoma of the uterine cervix: a retrospective matched case-control study. Int J Gynecol 
Cancer 2010;20:411-6. 
PUBMED

 8. Margolis BA, Wright JD, Chen L, Jou JY, Tergas AI, Burke WM. Neuroendocrine carcinoma of the cervix: 
poor survival despite aggressive treatment at all stages. Gynecol Oncol 2016;141:84. 
CROSSREF

 9. van Nagell JR Jr, Powell DE, Gallion HH, Elliott DG, Donaldson ES, Carpenter AE, et al. Small cell 
carcinoma of the uterine cervix. Cancer 1988;62:1586-93. 
PUBMED | CROSSREF

 10. Embry JR, Kelly MG, Post MD, Spillman MA. Large cell neuroendocrine carcinoma of the cervix: 
prognostic factors and survival advantage with platinum chemotherapy. Gynecol Oncol 2011;120:444-8. 
PUBMED | CROSSREF

 11. Satoh T, Takei Y, Treilleux I, Devouassoux-Shisheboran M, Ledermann J, Viswanathan AN, et al. 
Gynecologic Cancer InterGroup (GCIG) consensus review for small cell carcinoma of the cervix. Int J 
Gynecol Cancer 2014;24:S102-8. 
PUBMED | CROSSREF

 12. Boruta DM 2nd, Schorge JO, Duska LA, Crum CP, Castrillon DH, Sheets EE. Multimodality therapy in 
early-stage neuroendocrine carcinoma of the uterine cervix. Gynecol Oncol 2001;81:82-7. 
PUBMED | CROSSREF

 13. Dowell JE, Palmer BF. Small cell lung cancer: are we making progress? Am J Med Sci 2010;339:68-76. 
PUBMED | CROSSREF

 14. Cohen JG, Kapp DS, Shin JY, Urban R, Sherman AE, Chen LM, et al. Small cell carcinoma of the cervix: 
treatment and survival outcomes of 188 patients. Am J Obstet Gynecol 2010;203:347.e1-6. 
PUBMED | CROSSREF

 15. Katahira A, Akahira J, Niikura H, Ito K, Moriya T, Matsuzawa S, et al. Small cell carcinoma of the 
endometrium: report of three cases and literature review. Int J Gynecol Cancer 2004;14:1018-23.

 16. Huntsman DG, Clement PB, Gilks CB, Scully RE. Small-cell carcinoma of the endometrium. A 
clinicopathological study of sixteen cases. Am J Surg Pathol 1994;18:364-75. 
PUBMED | CROSSREF

 17. Bige O, Saatli B, Secil M, Koyuncuoglu M, Saygili U. Small cell neuroendocrine carcinoma of the 
endometrium and laparoscopic staging: a clinicopathologic study of a case and a brief review of the 
literature. Int J Gynecol Cancer 2008;18:838-43. 
PUBMED | CROSSREF

 18. Yao JC, Hassan M, Phan A, Dagohoy C, Leary C, Mares JE, et al. One hundred years after “carcinoid”: 
epidemiology of and prognostic factors for neuroendocrine tumors in 35,825 cases in the United States. J 
Clin Oncol 2008;26:3063-72. 
PUBMED | CROSSREF

 19. McCusker ME, Coté TR, Clegg LX, Tavassoli FJ. Endocrine tumors of the uterine cervix: incidence, 
demographics, and survival with comparison to squamous cell carcinoma. Gynecol Oncol 2003;88:333-9. 
PUBMED | CROSSREF

 20. Massironi S, Sciola V, Peracchi M, Ciafardini C, Spampatti MP, Conte D. Neuroendocrine tumors of the 
gastro-entero-pancreatic system. World J Gastroenterol 2008;14:5377-84. 
PUBMED | CROSSREF

5/5https://ejgo.org https://doi.org/10.3802/jgo.2019.30.e58

Neuroendocrine tumors of the uterine corpus

http://www.ncbi.nlm.nih.gov/pubmed/29728073
https://doi.org/10.1186/s12885-018-4447-x
http://www.ncbi.nlm.nih.gov/pubmed/2458049
https://doi.org/10.1097/00000478-198809000-00005
http://www.ncbi.nlm.nih.gov/pubmed/20375806
https://doi.org/10.1016/j.ygyno.2016.04.235
http://www.ncbi.nlm.nih.gov/pubmed/3167773
https://doi.org/10.1002/1097-0142(19881015)62:8%3C1586::AID-CNCR2820620822%3E3.0.CO;2-W
http://www.ncbi.nlm.nih.gov/pubmed/21138780
https://doi.org/10.1016/j.ygyno.2010.11.007
http://www.ncbi.nlm.nih.gov/pubmed/25341572
https://doi.org/10.1097/IGC.0000000000000262
http://www.ncbi.nlm.nih.gov/pubmed/11277655
https://doi.org/10.1006/gyno.2000.6118
http://www.ncbi.nlm.nih.gov/pubmed/19996730
https://doi.org/10.1097/MAJ.0b013e3181bccef5
http://www.ncbi.nlm.nih.gov/pubmed/20579961
https://doi.org/10.1016/j.ajog.2010.04.019
http://www.ncbi.nlm.nih.gov/pubmed/7511354
https://doi.org/10.1097/00000478-199404000-00005
http://www.ncbi.nlm.nih.gov/pubmed/17868342
https://doi.org/10.1111/j.1525-1438.2007.01059.x
http://www.ncbi.nlm.nih.gov/pubmed/18565894
https://doi.org/10.1200/JCO.2007.15.4377
http://www.ncbi.nlm.nih.gov/pubmed/12648583
https://doi.org/10.1016/S0090-8258(02)00150-6
http://www.ncbi.nlm.nih.gov/pubmed/18803349
https://doi.org/10.3748/wjg.14.5377
https://ejgo.org

	Clinical comparison between neuroendocrine and endometrioid type carcinoma of the uterine corpus
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES


