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Case Report
Concurrent primary carcinoid tumor  
arising within mature teratoma and clear  
cell renal cell carcinoma in the horseshoe kidney:  
report of a rare case and review of the literature
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Abstract: Primary carcinoid tumor arising in a mature teratoma of the horseshoe kidney is exceptionally rare and 
only 4 such cases have been reported in the world literature to date. The simultaneous occurrence of different sub-
types of renal cell carcinoma (RCC) or RCC coexistence with non-RCC neoplasms from the same kidney is unusual 
and infrequently reported. Herein we report a case of primary carcinoid tumor arising within mature teratoma, con-
current with a clear cell RCC in the horseshoe kidney of a 37-year-old man. Histologically, both the carcinoid tumor 
and clear cell RCC demonstrated the characteristic morphology in their classic forms. In addition to the carcinoid 
tumor, the mature teratoma consisted of variably sized, large cystic spaces lined by cytologically bland mucinous 
columnar epithelium, pseudostratified columnar epithelium, ciliated epithelium and mature smooth muscle fibers 
were also identified within the cystic wall. Furthermore, foci of round, small nodules composed of mature prostatic 
acinus were noted in the teratoma which was confirmed by exhibiting strong immunoreactivity for prostate specific 
antigen. The present case serves to expand the histologic component that may be encountered in the mature tero-
toma of the kidney and further broadens the spectrum of primary tumors occurring in the horseshoe kidney. 
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Introduction

The neuroendocrine tumor (NET) is a rare neo-
plasm share a phenotype notable for neuroen-
docrine and neural differentiation. The classifi-
cation of NET largely depends upon the 
anatomical site and organ of origin. According 
to the World Health Organization (WHO) classi-
fication of lung NET [1], the renal NET is cur-
rently classified into four categories: typical 
carcinoid, atypical carcinoid tumor, small cell 
carcinoma, and large cell neuroendocrine carci-
noma. Primary carcinoid tumor of the kidney is 
very rare because neuroendocrine cells are not 
found within normal renal parenchyma [2]. 
Since then, not more than 100 cases have 
been reported in the literature [3], and approxi-
mately 30 cases were associated with horse-
shoe kidneys, while 4 cases were found in a 
mature teratoma [4-7]. Because of the rarity of 
this entity, we present a new case of concurrent 

primary carcinoid tumor arising in a mature ter-
atoma and clear cell RCC in the same horse-
shoe kidney. Additionally, the present case 
revealed prostatic glands in teratoma, and to 
the best of our knowledge, prostatic differentia-
tion as part of mature teratoma of the kidney 
has never been previously reported.

Case presentation

A 37-year-old man was referred to our hospital 
for further evaluation of an incidentally found 
renal mass on computed tomography (CT) in a 
local clinic. The clinical was negative and all 
laboratory data were within the normal limits. 
He had no symptoms of carcinoid syndrome. 
There was no family history of renal failure or 
other familial syndrome. He had a medical his-
tory of the right thyroid lobectomy plus group VI 
lymph nodes dissection for ipsilateral papillary 
thyroid carcinoma. Contrast-enhanced CT scan 
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of the abdomen and pelvis revealed horseshoe 
shaped kidney and a well-defined and encapsu-
lated solid mass (2.4×2.4 cm) at the lower pole 
of the left kidney and in isthmus (Figure 1A) . In 
addition, within the lower pole of the right kid-
ney, also in isthmus, a cystic mass (5.2×5.2 
cm) was identified (Figure 1B). No extension 
into the inferior vena cava and renal veins was 
detected. No other lesions were recognized in 
the gastrointestinal tract or elsewhere in the 
body. The bilateral renal tumors in isthmus of 
the horseshoe kidney were surgically resected 
with 1 cm excellent margin of normal parenchy-
ma. No other lesions were present in the adja-
cent renal parenchyma. He received no adju-
vant therapy. The postoperatory period was 
uneventful. The patient remains in complete 
remission after 9 months of follow up.

Methods

The resection specimen has been fixed in 10% 
buffered formalin and routinely processed to 
paraffin wax. Serial sections were stained with 
hematoxylin and eosin. Immunohistochemistry 
was performed on 3mm sections cut from par-
affin blocks using avidin-biotin-complex immu-
noperoxidase technique and the following anti-
bodies: pancytokeratin, synaptophysin, chro- 
mogranin A, CD56, CD99, desmin, Wilms tumor 
protein (WT1), PAX-8, thyroid transcription fac-
tor-1 (TTF-1), Ki-67 and prostate-specific anti-
gen (PSA).

Pathologic findings

Grossly, the left renal tumor, measuring 2 cm in 
maximum diameter, had a solid and hemor-
rhagic cut surface and well circumscribed. The 
right cystic mass measuring 5×5×5 cm was 
surrounded by a capsule and the cyst was filled 
with friable blood clot. 

Microscopically, the smaller, left tumor was 
composed of strikingly clear cells arranged pre-
dominantly in an alveolar pattern and the cystic 
dilatation of the larger alveoli was filled with 
fresh blood (Figure 2A). Some clear cells were 
organized in acinar and tubule structures. All 
patterns had a characteristic prominence of 
microvasculature network embedded in the 
tumor cells. The grade of the tumor was grade 
2 using Fuhrman nuclear grading system. The 
diagnosis was made to be conventional type, 
clear cell RCC, Fuhrman nuclear grade 2.

Microscopic examination the larger, right cyst 
mass revealed two components. The first com-
ponent was multilocular cystic spaces lined by 
mucinous columnar or colonic-like epithelium 
(Figure 2B), pseudostratified columnar epithe-
lium and ciliated epithelium (Figure 2C), and 
containing smooth muscle, mature adipose 
and nerve bundles in the wall. Focal of the cys-
tic spaces was not lined by any epithelium, 
which had been destroyed by the hemorrhages, 
but being lined by several layers of hemosider-
in-laden macrophages. There were focal glands 

Figure 1. Computed tomography scan of abdomen and pelvis demonstrates horseshoe shaped kidney. A: A mass 
in the lower pole of the left kidney and in isthmus (arrow). B: A cystic tumor in the lower pole of the right kidney and 
in isthmus (arrow).
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morphologically compatible with prostatic dif-
ferentiation with a lobular arrangement of 
medium-sized acini lined by cuboidal to colum-
nar cells with small round nuclei and inconspic-

uous nucleli. The cytoplasm was pale to clear. 
The basal cells were small and located at the 
periphery of the glands (Figure 2D). All these 
findings in the first component represented a 

Figure 2. Histopathologic features: A: Clear cell carcinoma. Cystic dilatation of the larger alveoli or tubules were filled 
with fresh blood. B: Teratomatous components of mucinous columnar epithelium. C: Teratomatous components 
of ciliated epithelium (arrow) and carcinoid tumor (asterisk) underneath and closely apposed to the epithelial lin-
ing of the teratomatous cysts. D: Prostatic glands surrounded by smooth muscle. E: Carcinoid tumor showing the 
trabecular and solid of monotonous and round cells. F: Nuclei were round and the nuclear chromatin showed “salt-
and-pepper” pattern. (A-E: ×100, F: ×400).
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mature cystic teratoma. The second compo-
nent of the tumor showed trabecular and anas-
tomosing ribbon-like growth pattern admixed 
with solid nests (Figure 2E), with prominent 
fibrovascular septa along with focal prominent 
lymphocytic infiltrate. Foci of rosette-like 
arrangements were present. The tumor were 
composed of monotonous, small cells with 
scant and narrow rim of eosinophilic cytoplasm, 
round to oval nuclei with fine granular “salt-
and-pepper” chromatin, and absent to incon-
spicuous nucleli (Figure 2F). Small focal calcifi-
cations were present in the cystic wall. However, 
neither necrosis nor mitotic activity was appre-
ciated. These features of the second compo-
nent represented a carcinoid tumor. The carci-
noid tumor components were found underneath 
and closely apposed to the epithelial lining of 
the teratomatous cysts (Figure 2C). The non-
neoplastic kidney demonstrated mild chronic 
interstitial inflammation. Basing on these find-
ings, the diagnosis was made to be primary car-

cinoid tumor arising within mature teratoma. All 
surgical resection margins were negative.

Immunohistochemically, the carcinoid tumor 
component was positive for pancytokeratin 
(Figure 3A), synaptophysin (Figure 3B), chromo-
granin A (Figure 3C), CD56 and CD99, while 
stains for desmin, WT1, PAX-8 and TTF-1 were 
negative. A very low proliferation rate (<3%) was 
seen by Ki-67 staining. The prostatic-type 
glands showed diffuse positive for prostate-
specific antigen (Figure 3D).

Discussion

Primary carcinoid tumor of the kidney is rare. 
Since the first report by Resnick et al in 1966 
[8], less than 100 cases have been document-
ed in the literature to date [3]. These arise 
equally frequently in men and women, and the 
patients’ ages have ranged from adolescence 
to the seventh decade of life with a mean age of 
approximately 50 years. Clinical presentation is 

Figure 3. Immunohistochemical findings. Pancytokeratin (A), synaptophysin (B) and chromogranin A (C) all staining 
were positive in the carcinoid tumor. D: The prostatic glands showed positivity for PSA. (A-D: ×100).
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not different from that of any other renal neo-
plasm, with abdominal, back or flank pain, fol-
lowed by abdominal mass and hematuria. 
About 28.6% of patients were asymptomatic at 
the time of discovery. Only 12.7% of patients 
have been associated with the carcinoid syn-
drome. In general, metastases were present in 
45.6% of patients at initial diagnosis [9], with 
regional lymph nodes and liver being the most 
frequently affected organs, followed by bone 
and lung. Importantly, despite widely metastat-
ic disease, patients tend to have a prolonged 
clinical course.

Primary carcinoid tumor is often associated 
with horseshoe kidney, renal teratoma and 

polycystic kidney disease [3]. To date, approxi-
mately 30 cases of primary carcinoid tumors 
within a horseshoe kidney were found in the 
literature. But only 9 cases of primary carcinoid 
tumors arising within mature teratoma of the 
kidney have been found in the world [4-7, 10]. 
We identified a total of 4 cases of primary car-
cinoid tumors arising within mature teratomas 
of the horseshoe kidney in the medical litera-
ture [4-7]. All 5 patients (including our current 
unpublished case) demographics and clinical 
features were summarized in Table 1. There 
was a striking male predilection (M:F=4:1). 
Patients’ mean age was 43 years (range: 
23-65). The clinical presentation of the 5 cases 
was variable, but none was associated with 

Table 1. Clinical characteristics of primary carcinoid tumor arising with mature teratoma of the horse-
shoe kidney

Author, year Sex/age Clinical
presentation

Metastasis
de novo Treatment Follow-up

Fetissof et 
al, 1984

Male/65 Fever No Radical nephrectomy Not available

Lodding et 
al, 1997

Male/23 Abdominal 
pain

No Radical nephrectomy ANED at 120 months

McVey et al, 
2002

Male/39 Pruritus, 
weight loss

Yes (liver) Partial nephrectomy, alcohol 
injection liver metastasis

AWD, liver and lumbar spine 
metastasis at 72 months

Armah et al, 
2009

Female/50 Low back and 
right hip pain

No Partial nephrectomy ANED at 6 months

Current case Male/37 Asymptomatic No Partial nephrectomy ANED at 9 months
ANED=alive with no evidence of disease, AWD=alive with disease.

Table 2. Pathologic characteristics of primary carcinoid tumor arising with mature teratoma of the 
horseshoe kidney
Author, 
year 

Side/
Size cm

Components of mature 
teratoma Cytologic features of NET Mitotic rate/

necrosis Coexisted tumor

Fetissof 
et al, 
1984

Right/2 Transitional and mucinous 
columnar epithelium with oc-
casional cilia, smooth muscle, 
ossified chondroid plaques, nerve 
bundles with ganglion cells

NP NP/NP No

Lodding 
et al, 
1997

Right/2 Mature bone Uniform cells NP/NP No

McVey et 
al, 2002

Right/9.5 Ossification Round and oval cells containing 
hyperchromatic nuclei and moder-
ately abundant granular cytoplasm, 
focal nuclear enlargement and 
pleomorphism

5-6/10HPF/Yes No

Armah et 
al, 2009

Right/9.7 Mucinous columnar enteric-type 
or colonic like epithelium and cili-
ated epithelium, smooth muscle

Small round cells with fine granular 
“salt-and-pepper” chromatin pat-
tern, and peripheral palisadind.

0/10HPF/No Primary invasive moderately 
differentiated adenocarcinoma 
arising within mature teratoma

Current 
case

Right/5 Mucinous columnar enteric-type 
and ciliated epithelium, smooth 
muscle, prostatic tissue, mature 
adipose, nerve bundles

Monotonous small round cells with 
“salt-and-pepper” and inconspicu-
ous nucleoli

0/10HPF/No Clear cell RCC 

NP=not provided, HPF=high power field, RCC=renal cell carcinoma.
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carconoid syndrome. Clinical followed up data 
were obtained for 4 patients, ranging from 6 to 
120 months (mean: 52 months). Pathologic 
characteristics of the 5 cases were summa-
rized in Table 2. All of the 5 cases involved the 
right kidney of the horseshoe kidney. The tumor 
size ranged from 2 to 9.5 cm (mean: 5.6 cm). 
The mitotic rate of the tumor was quantified in 
3 of the 5 cases as 0/10HPF in 2 cases, the 
other one case that demonstrated the highest 
mitotic rate (5-6/10HPF) belonged to the 
patient who was still alived 6 years after partial 
nephrectomy and alcoholization of liver metas-
tases and 3 year after the appearance of bone 
metastases. This tumor also exhibited focal 
necrosis. As defined in the lung, only this 
patient was diagnosed with atypical carcinoid 
[6]. 

The current case has two unusual pathologic 
characteristics: one is focal prostatic compo-
nent in the mature teratoma; the other is coex-
istence carcinoid tumor, mature teratoma and 
clear cell RCC in the horseshoe kidney. Prostate 
tissue has rarely been described in ovarian and 
testicular teratomas, but never has been found 
in the mature teratoma of the kidney [11, 12]. 
Our case seems to be the first report describing 
prostatic glands in a mature teratomy of the 
kidney. RCC is the type of tumor most frequent-
ly associated with horseshoe kidney, but the 
concurrent carcinoid tumor and clear cell RCC 
in the horseshoe kidney has never been report-
ed previously.

The histogenesis of renal carcinoid tumor is 
uncertain since no neuroendocrine cells have 
been identified in the normal kidney [2]. 
Theories regarding their putative origin from 
multipotential stem cells, entrapped neural 
crest cells in the metanephros during embryo-
genesis and hyperplasia of preexisting neuro-
endocrine cells within metaplastic of teratoma-
tous epithelium [3]. Jeung et al recent published 
a study on 9 cases of primary renal carcinoid 
tumor, which showed all the 9 cases were 
absence of the expression of PAX-2 and PAX-8, 
which are thought to be associated with the 
developing mesonephric tissue. It may support 
the theory that these are derived from extrare-
nal elements [13]. 

The differential diagnosis of renal carcinoid 
tumor includes small cell carcinoma, primitive 
neuroectodermal tumor (PNET), and metaneph-

ric adenoma. Small cell carcinoma exhibits high 
grade cellular atypia and high mitotic/prolifera-
tive indices. Tumor necrosis is often extensive 
[14]. Renal PNETs are rare and they have more 
of a monotonous proliferation of small rounds 
in sheets, associated with which is a prominent 
ramifying capillary network. Variable mitotic fig-
ures and pseudorosettes can be seen. They are 
characteristically positive for CD99 and EWS-
FLI1 fusion transcription, and are usually nega-
tive for pancytokeratin, synaptophysin and 
chromagranin, unlike renal carcinoid tumors 
[15]. Metanephric adenoma shows very small 
cells with very little cytoplasm forming very 
small tubules in an acellular stroma. In contrast 
to renal carcinoid tumors, metanephric adeno-
mas lack well-developed neuroendocrine fea-
tures with lack of immunoreactivity for neuro-
endocrine markers but positive for WT1 [16].

In conclusion, neoplasms originating within the 
horseshoe kidney are rare. We describe a 
unique case of concurrent clear cell RCC and 
primary carcinoid tumor arising within mature 
teratoma in the horseshoe kidney. Furthermore, 
our case revealed mature prostate gland tissue 
in teratoma, which, to our knowledge, repre-
sents the first example of this rare phenome-
non to occure in the mature teratoma of the 
kidney.
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