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Soga, J. Exp. Clin. Cancer Res., 22, 4, 2003 

Niigata Registry (1953-2002): Analysis of 11842 Reported Cases 

NET of the genitourinary tract are rare!  
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  Rare; association with teratoma (18%), horseshoe kidney (14%), polycystic kidney 
disease (2%)   

  About 100 cases described in literature (first report in 1966); no gender preference 
  Mean age at diagnosis: 49 (13-79) 
  Histological types: typical histologic features of carcinoids in other organs of the 

body.  
  Presentation: incidental, no specific finding on computed tomography (CT) or 

magnetic resonance imaging (MRI), abdominal, back or flank pain, mass (1,5-30 
cm), haematuria, anemia. Carcinoid syndrome symptoms are uncommon (<10%). 
Octreotide scintigraphy more useful than FDG-PET. 

  The clinical outcome is difficult to predict and a significant proportion of patients 
with metastatic disease (50% of cases, lymphnodes, liver and bone) have a 
protracted clinical course.   

Epidemiology/etiology/histological type/clinical presentation/prognosis 

Korkmaz, Critical Reviews in Oncology/Hematology 87 (2013) 256–264 ; Aung Human Pathology (2013) 44, 873–880; Jeung, Human Pathology (2011) 
42, 1554–1561; Eble, Pathology and Genetics of  Tumours of the Urinary System and Male Genital Organs IARC/WHO 2004 
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Neuroendocrine carcinoma (NEC) of the kidney 

  1% of all epithelial renal malignancies 
 Average age: 60 years, with no sex predilection.  
 Histological types: nests and trabecula of poorly-

differentiated small, round to fusiform cells; a concomitant 
urothelial carcinoma is common  

 Presentation: Abdominal pain and gross haematuria are 
the most frequent clinical symptoms  

  The prognosis is poor and stage dependent. At least, 75% 
of patients die of their disease within one year regardless of 
treatment. 

Epidemiology/etiology/histological type/clinical presentation/prognosis 

Mazzucchelli BJU Int. 2009 Jun;103(11):1464-70.Korkmaz, Critical Reviews in Oncology/Hematology 87 (2013) 256–264 ; Aung Human Pathology (2013) 
44, 873–880; Jeung, Human Pathology (2011) 42, 1554–1561; Eble, Pathology and Genetics of  Tumours of the Urinary System and Male Genital Organs 
IARC/WHO 2004 
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  Rare:less than two-dozen cases of carcinoid tumours of the urinary bladder 
have been reported 

  Elderly patients (mean age, 56 years; range, 29-75 years), with slight male 
predominance  

  Presentation: hematuria is the most common clinical presentation, followed by 
irritative symptoms. Association with carcinoid syndrome has not been reported. 

  Histologically similar to their counterparts in other organ sites, these tumours 
are submucosal with a predilection for the trigone and bladder neck. The tumour 
often presents as a polypoid lesion (3-30 mm). Coexistence of carcinoid with 
other urothelial neoplasia has been reported. 

  Differential diagnosis: paraganglioma, urothelial carcinoma and metastastic 
prostatic carcinoma.  

  Prognosis: more than 25% of patients with pure carcinoid will have regional 
lymph node or distant metastasis but majority are cured by excision.  

Epidemiology/Etiology/Histological type/clinical presentation/prognosis 

Mazzucchelli BJU Int. 2009 Jun;103(11):1464-70.Korkmaz, Critical Reviews in Oncology/Hematology 87 (2013) 256–264 ; Aung Human Pathology (2013) 
44, 873–880; Jeung, Human Pathology (2011) 42, 1554–1561; Chang, JTUA 18:154-6, 2007;  Eble, Pathology and Genetics of  Tumours of the Urinary 
System and Male Genital Organs IARC/WHO 2004 
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 Rare; 0.5-0.6% of all carcinoid tumors; 0.1-0.2 % of testicular 
neoplasm 

 About 100 cases described in literature 
 Mean age at diagnosis: 46 years (range 10-84) 
 Histological types: pure or primary (insular and trabecular), 

associated with teratoma, secondary metastatic to the testis 
 Presentation: incidental, testicular mass (10-95 mm) or 

diffuse testicular enlargement. More common in the left, 
infrequently metastasizes, rarely with carcinoid syndrome 
(1-10%) 

Epidemiology/Etiology/Histological type/clinical presentation 

Palla, Case Rep Oncol 2012;5:43–46; Mazzucchelli BJU Int. 2009 Jun;103(11):1464-70.Korkmaz, Critical Reviews in Oncology/Hematology 87 (2013) 
256–264 ; Aung Human Pathology (2013) 44, 873–880; Jeung, Human Pathology (2011) 42, 1554–1561; Chang, JTUA 18:154-6, 2007;  Eble, Pathology 
and Genetics of  Tumours of the Urinary System and Male Genital Organs IARC/WHO 2004 
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 Correlated with tumor staging 
 The critical issue in determining therapy for 

testicular carcinoids is the demonstration of 
metastatic disease. 

 In localized cases (90.8% of those reported), 
orchiectomy is usually curative, while those who 
presented with metastatic disease (9.2%) had a 
more severe, unsuccessful clinical course with an 
average survival time of 2 years  

Prognosis 

Testicular Carcinoid 

Palla, Case Rep Oncol 2012;5:43–46; Mazzucchelli BJU Int. 2009 Jun;103(11):1464-70.Korkmaz, Critical Reviews in Oncology/Hematology 87 (2013) 
256–264 ; Aung Human Pathology (2013) 44, 873–880; Jeung, Human Pathology (2011) 42, 1554–1561; Chang, JTUA 18:154-6, 2007;  Eble, Pathology 
and Genetics of  Tumours of the Urinary System and Male Genital Organs IARC/WHO 2004 
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 Rare; 0.5-3% of all carcinoid tumors; 0.1% of 
ovarian neoplasm 

 About 500 cases described in literature 
 Mean age at diagnosis: 55 years (range 14-83) 
 histological types: insular, stromal, mucinous and 

trabecular; isolation or accompanied by dermoid 
cyst, mucinous cystic tumor or a Brenner tumor; 
mostly associated with teratoma 

Takatori E. J  Obstet Gynaecol Res. 2012 Oct;38(10):1266-70. Gardner Gynecologic Oncology 122 (2011) 190–198; 
Modlin IM et coll. World J Surg 2005; 29; Deville P et al. Pathology and Genetics of Tumours of the Breast and Female 
Genital Organs, IARC/WHO 2003 

Epidemiology/Etiology/Histological type 
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 abdominal pain; incidentally, during clinical/
radiological/hystopathological examination 

 pelvic mass 
 severe constipation (peptide YY) 
 hirsutism (peptide YY,++trabecular, androgens) 
 Carcinoid syndrome → ~ 30% of patients (++insular) 
 23 cases of carcinoid heart disease reported in the 

literature 

Ovarian Carcinoid 
Clinical presentation 

Takatori E. J  Obstet Gynaecol Res. 2012 Oct;38(10):1266-70. Gardner Gynecologic Oncology 122 (2011) 190–198; 
Modlin IM et coll. World J Surg 2005; 29; Deville P et al. Pathology and Genetics of Tumours of the Breast and Female 
Genital Organs, IARC/WHO 2003 
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Clinical syndromes associated with ovarian 
neoplasms 904 July-August 2010 radiographics.rsna.org

epithelial cancers is characterized by paraneoplas-
tic syndromes such as nervous system or hemato-
logic disorders. The radiologist should be familiar 
with the imaging features of ovarian neoplasms 
that cause a broad spectrum of clinical syndromes. 
Although some ovarian tumors have clinical and 
imaging features that overlap, the predominance 
of certain clinical manifestations and imaging fea-
tures among tumors of a specific type may aid in 
their accurate identification. The article describes 
the clinical syndromes associated with ovarian 
tumors, describes pertinent imaging findings, and 
offers an algorithmic approach to diagnosis that is 
based on patient demographics, clinical manifesta-
tions, and imaging findings.

Hyperandrogenism  
and Hyperestrogenism

Hyperandrogenism and hyperestrogenism are 
the most common endocrine manifestations of 
functioning ovarian tumors. The tumor cells may 
secrete hormones or may stimulate hormone 
production by cells in the ovarian stroma or 
hilum. Hyperandrogenism results in a virilization 
syndrome that is characterized by male-pattern 

baldness, loss of female body contour, and hirsut-
ism. Common causes of virilization in women 
include ovarian tumors, adrenal tumors, polycystic 
ovary syndrome, Cushing syndrome, and steroid 
medications (1). Hyperandrogenism that results 
from an ovarian tumor is typically character-
ized by an elevated serum testosterone level and 
a normal or mildly elevated serum dehydroepi-
androsterone level. In contrast, the presence of an 
androgen-producing adrenal tumor is associated 
with a significant increase in the serum dehydroepi-
androsterone level. The clinical manifestations of 
hyperestrogenism are age dependent, with sexual 
precocity occurring in premenarchal girls and ir-
regular and excessive uterine bleeding occurring in 
women of reproductive or postmenopausal age (2).

A wide variety of ovarian tumors are associ-
ated with the excessive production of androgens 
or estrogens. Approximately two-thirds of gonadal 
stromal tumors produce steroid hormones (3). 
Sex cord–stromal tumors, which constitute 8% of 
ovarian neoplasms, are the most common func-
tional tumors of the ovary (4). Hyperestrogenism 
is commonly caused by granulosa cell tumors and 
thecomas, whereas patients with Sertoli-Leydig 
cell tumors and steroid cell tumors of the Leydig 
cell type manifest virilization syndrome (hyperan-

Figures 1, 2. Diagrams show algorithms for the diagnosis of ovarian tumors that manifest with hyperestrogen- 
ism (1a), hyperandrogenism (1b), or another clinical syndrome (2). The algorithms are based on patient demographic 
information, clinical findings, and imaging characteristics. Note that 60% of stromal luteomas are estrogenic and 12% 
are androgenic. With choriocarcinomas, hyperestrogenism is more common than hyperandrogenism, whereas both 
mature and monodermal teratomas in postmenopausal women commonly lead to virilization.

Shanbhogue Radiographics. 2010 Jul-Aug;30(4):903-19. 
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 ~66% of cases: localized lesions (confined to 
ovary) 

 22-31% of cases: distant spread (evidence of 
metastases to other organs) 

 prognosis favorable (~90% 5 years of survival rate 
with localized lesions) 

Prognosis 

Ovarian Carcinoid 

Takatori E. J  Obstet Gynaecol Res. 2012 Oct;38(10):1266-70. Gardner Gynecologic Oncology 122 (2011) 190–198; 
Modlin IM et coll. World J Surg 2005; 29; Deville P et al. Pathology and Genetics of Tumours of the Breast and Female 
Genital Organs, IARC/WHO 2003 
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Neuroendocrine carcinomas (NEC) of the ovary 

Small cell (SC) NEC 
 About 300 cases reported 
 Hypercalcaemic type: undifferentiated carcinoma that is 

usually associated with paraendocrine hypercalcaemia (2/3) 
and is composed primarily of small cells.  

 Pulmonary type: small cell carcinoma resembling pulmonary 
small cell carcinomas of neuroendocrine type  

 
Large cell (LC) NEC 
 Rare (35 cases) malignant tumour composed of large cells 

that show neuroendocrine differentiation. 

Takatori E. J  Obstet Gynaecol Res. 2012 Oct;38(10):1266-70. Gardner Gynecologic Oncology 122 (2011) 190–198; 
Modlin IM et coll. World J Surg 2005; 29; Deville P et al. Pathology and Genetics of Tumours of the Breast and Female 
Genital Organs, IARC/WHO 2003 
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Conclusions 

  Two types of rare NET with diverse clinicopathological features and outcome are 
identified in the urinary system and genital organs: carcinoid tumour and 
neuroendocrine carcinoma (NEC). Both show the morphology and 
immunophenotype of NET originating in other organs 

 
  The prognosis of carcinoid is favorabe in localized lesions, but metastases can be 

detected at the initial evaluation and they have been reported up to several years 
after removal, emphasizing the need for a long-term follow-up. NEC includes small 
cell carcinoma (SCC) and large cell NE carcinoma (LCNEC), the latter being 
exceedingly rare. Although the occurrence is very rare, it is highly aggressive. 

 
  The endocrinologist must learn to recognize these tumors and to treat them 

as part of a multidisciplinary approach 
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