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Carcinoid tumor arising in a horseshoe kidney

Francisco Rodriguez-Covarrubias *
Xochitl Gomez + Juan C. Valerio *
Carmen Lome-Maldonado -
Fernando Gabilondo

Received: 12 March 2006/ Accepted: 28 April 2006/ Published online: 12 July 2006

© Springer Science+Business Media B.V. 2006

Abstract Carcinoid tumors are common neo-
plasms developing in gastrointestinal and respi-
ratory tract. They are rarely found in the kidney.
To date, approximately 40 cases of primary renal
carcinoid tumors have been reported, with less of
a third of them occurring within a horseshoe
kidney. These cases appear to have a better
prognosis, even in the presence of distant metas-
tases, compared to those arising in normal kid-
neys.
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Introduction

Carcinoid tumors are common neoplasms devel-
oping in gastrointestinal and respiratory tract.
However, they are rarely found in the kidney. To
date, approximately 40 cases have been reported
[1, 2]. Of these, 11 were found in association with
horseshoe kidney (HSK). Owing to the low inci-
dence of this association, it is very difficult to
define the best therapeutic method and predict
the outcome. We present a 33-year-old woman
who had a primary carcinoid tumor within a HSK
and who has developed metastatic disease and
progression after surgical treatment and adjuvant
chemotherapy.

Case report

A 33-year-old woman presented with a 1-year
medical history of constipation and lower back
pain. At physical examination, a right flank
abdominal mass was found. High serum creati-
nine levels were also found (1.8 ng/dl). Magnetic
resonance imaging (MRI) showed a bilateral tu-
mor arising in a HSK (Fig. 1). There was no evi-
dence of metastatic disease. She underwent right
radical nephrectomy and left partial nephrectomy
with isthmectomy without complications.

The histopathologic examination showed a
solid mass with trabecular pattern of growth.
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Fig. 1 MRI showing right renal tumor, isthmus without
affection and left renal tumor at lower pole

Microscopically, tumor cells had eosinophilic, fi-
nely granular cytoplasm and nuclei with finely
granular chromatin, the so-called “‘salt and pep-
per” pattern (Fig. 2A and B). Immunohisto-
chemical staining was positive for Synaptophysin,
Neuron-specific enolase (NSE) and Chromogra-
nin A (Fig. 3A-C).

The final diagnosis was a bilateral primary
carcinoid tumor arising in a HSK, stage II for the
right kidney (T2 NO M0) and stage I for the left
kidney (T1 NO MO) according to the TNM-AJCC
classification [3].

After surgery the patient remained with steady
renal function, without requiring dialysis and
without any complication. Due to high serum
creatinine levels, strict follow-up was carried with
MRI. Liver metastases were detected 5 months
after surgery and chemotherapy with etoposide
and cisplatin was administered. After 3 cycles a
new MRI showed liver metastases and tumor

recurrence in the remaining left kidney. Due to
the lack of response to the first chemotherapeutic
regimen, second line S-fluorouracil based che-
motherapy was given. However, disease progres-
sion with new liver and lung metastases was
demonstrated. A new chemotherapeutic regimen
with etoposide and carboplatin was started. After
3 cycles of this combination, the patient decided
to interrupt chemotherapy and she was followed-
up with best supportive care. During the last
follow-up visit, 33 months after liver metastases
were diagnosed, the patient is alive with clinical
and radiological evidence of progression.

Discussion

Primary carcinoid tumor of the kidney is a rare
neoplasm. To date, approximately 40 cases have
been reported. Of these, 11 were found in asso-
ciation with HSK. Krishnan [4] estimated that the
relative risk for NET developing in a HSK is 62,
which is greater than that reported for Wilms
tumor and transitional cell carcinoma of the renal
pelvis. Adding recent cases reported, Motta [1]
suggested that the relative risk rises to 120.

The origin of renal carcinoid tumors is con-
troversial because enterochromaffin cells are not
found in normal renal parenchyma. It has been
suggested that they might originate from neuro-
endocrine cells associated with intestinal meta-
plasia of the renal -collecting system or
neuroendocrine cells found within teratomatous
intestinal or respiratory epithelium within the
kidney [1, 5]. These theories could explain that

Fig. 2 (A) Trabecular
pattern of growth (H&E
10x). (B) High-power
view showing the
cytologic appearance of a
carcinoid tumor. The
tumor cells have uniform
features with eosinophilic,
granular cytoplasm and
nuclei with granular
chromatin, the so called
“salt and pepper” pattern
(H&E 40x)
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Fig. 3 This primary
carcinoid tumor of the
kidney showed
immunoreactivity for (A)
Synaptophysin, (B)
Neuron-specific enolase
and (C) Chromogranin A

possibly because abnormalities or teratomatous
elements in epithelium are more common in these
kidneys [6].

The most common symptoms at the time of
diagnosis are abdominal or lower back pain and
weight loss. Hematuria and pyuria may be present
[1]. Carcinoid syndrome is rarely associated with
primary renal carcinoid tumor, even in case of
metastatic disease [1, 4, 7]. The classical Carci-
noid syndrome occurs in less than 10% of patients
with gastrointestinal carcinoid and in less than
5% of patients with pulmonary carcinoid [8, 9].
This is characterized by cutaneous flushing most
commonly on the face, neck and upper chest, and
diarrhea in almost 75% of cases. Other less
common manifestations include cardiac valvular
abnormalities (carcinoid heart disease), bron-
choconstriction and pellagra. These clinical
manifestations are caused by the release of
5-hydroxytryptophan (5-HTP), 5-hydroxytrypta-
mine, histamine, polypeptide hormones (cortico-
trophin), prostaglandins, kinins and substance P
from carcinoid tumor [8, 9].

Microscopically, the tumor cells are well dif-
ferentiated. The architecture is often trabecular-
cordonal, and therefore, similar to that seen in

rectal carcinoid and stromal carcinoid of the
ovary. The cytoplasm of tumor cells may have an
oncocytic appearance. The diagnosis is based on
immunohistochemical features. These include
staining for chromogranin A, NSE, synaptophysin
and protein S-100 [1, 4].

The prognosis of patients with renal carcinoid
tumors is difficult to predict, and the stage at the
time of diagnosis seems to be the most important
factor [1, 10]. Published data suggest a better
prognosis for primary renal carcinoid tumors
arising in HSK than those arising in normal kid-
neys [1, 4]. Outcome appears not to be directly
related to the presence of nodal metastases or
type of surgery. The development of distant
metastases after surgery seems not to worsen
prognosis [1]. However, even though our patient
has a 33-month survival after metastases were
initially detected, the disease has showed pro-
gression and the disease-free period after surgery
was as short as 5 months. For that reason, we
believe that, for localized tumors, an aggressive
surgical approach should be the treatment of
choice, given that the use of chemotherapy as
adjuvant or palliation has been unsuccessful and
radiotherapy is only palliative [8].

@ Springer



376

Int Urol Nephrol (2007) 39:373-376

References

1.

Motta L, Candiano G, Pepe P, Panella P, Galia A,
Aragona F (2004) Neuroendocrine tumor in a horse-
shoe kidney. Case report and updated follow-up of
cases reported in the literature. Urol Int 73(4):361-364

. Lowrance WT, Chang SS, Herrell SD (2006) Primary

renal carcinoid tumor managed with laparoscopic
partial nephrectomy. Urology 67(3):622

. Guinan P, Sobin LH, Algaba F, Badellino F, Kamey-

ama S, MacLennan G, Novick A (1997) TNM staging
of renal cell carcinoma: Workgroup No. 3. Union
International Contre le Cancer (UICC) and the
American Joint Committee on Cancer (AJCC). Can-
cer 80(5):992-993

. Krishnan B, Truong LD, Saleh G, Sirbasku DM, Sla-

win KM (1997) Horseshoe kidney is associated with an
increased relative risk of primary renal carcinoid tu-
mor. J Urol 157(6):2059-2066

@ Springer

8.

9.

10.

. Daneshmand S, Chandrasoma S, Wilson S (2004) Pri-

mary renal carcinoid tumor. Scientific World Journal
4:378-380

. Mufarrij P, Varkarakis IM, Studeman KD, Jarrett TW

(2005) Primary renal carcinoid tumor with liver
metastases detected with somatostatin receptor imag-
ing. Urology 65(5):1002

. Gunes A, Yilmaz U, Ugras M, Mizrak B (2002) Pri-

mary renal carcinoid natural history of the disease for
10 years: case report. BMC Urol 2(1):1

Kulke MH, Mayer RJ (1999) Carcinoid tumors. N Engl
J Med 340(11):858-868

van der Lely AJ, de Herder WW (2005) Carcinoid
syndrome: diagnosis and medical management. Arq
Bras Endocrinol Metabol 49(5):850-860

Cole EE, DeSouza R, Shappell S, Cookson MS (2004)
Primary renal carcinoid tumor. J Urol. 171(1):338




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


