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Multifocal Renal Garcinoid Tumor Arising in
Horseshoe Kidney with Metastases to the Thyroid

Matthew S. Hartman, Pardeep Mittal, Melinda Lewis

Primary renal carcinoid tumor is a rare tumor of the kidney. Less than 40 cases of primary and meta-
static renal carcinoids have been reported. There is a strong association of renal carcinoid tumors with
horseshoe kidneys [1, 2]. The radiographic appearance is non-specific and overlaps that of renal cell
carcinoma. Histopathologic differentiation between these two entities is essential because the treatment
and prognosis are entirely different. We report a unique case of multifocal carcinoid tumor within a
horseshoe kidney with metastases to the thyroid gland. It has been postulated that the renal carcinoid
horseshoe subtype carried a more favorable prognosis; however, our case with multifocal involvement
and distant metastases suggests the possibility for a more aggressive course.

Case Report 1B). CT revealed no hepatic lesions. CT scan through the
thorax revealed multiple 1-2 cm low density nodules scat-
tered throughout both lobes of the thyroid gland, which
were confirmed on ultrasound (Fig. 1C), and a 1 cm low
density lesion along the left lateral pleural surface. Mag-
netic resonance imaging (MRI) of the brain was negative
for metastatic involvement. Pertinent laboratory values
included a normal thyroid stimulating hormone (T'SH) and
a normal calcitonin.

A 32-year-old male sought treatment for abdominal pain
in an emergency room in December 2002. Contrast en-
hanced CT revealed a horseshoe kidney with bilateral en-
hancing, partly cystic renal masses. The largest enhancing
mass, within the right kidney, measured 11 x 7 cm. The
patient was lost to follow up for two years without a tissue
diagnosis.

He presented two years later to a different emergency
room with abdominal and neck pain. Physical examination
revealed thyromegaly and a palpable mass in the mid ab-
domen. Computed Tomography (CT) of the abdomen
revealed innumerable enhancing lesions of variable size
within both kidneys and within the isthmus. The largest
lesion within the right renal moiety measured 14.5 x 10.5
cm (Fig. 1A). There was mild bilateral hydronephrosis
thought to be secondary to the renal masses. He was also
noted to have a 2.5 x 1.9 enhancing left adrenal lesion (Fig.
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Figure 1B. 32-year-old male with multifocal renal carcinoid

and thyroid metastases. Contrast-enhanced axial CT
shows multiple enhancing nodules (N) within the right moi-
ety, mild right hydronephrosis (H) and a 2.5 cm left adrenal
mass.
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Figure 1D. 32-year-old male with multifocal renal carcinoid
and thyroid metastases. Photomicrograph of Diff-Quick
stain of FNA of right renal mass (400x) showing clusters of
monotonous cells with round to oval nuclei and granular
cytoplasm.
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Figure 1C. 32-year-old male with multifocal renal carcinoid
and thyroid metastases. Ultrasound of thyroid demon-
strates a nodule (cross) adjacent to the jugular vein (J) and
carotid artery (C).

A CT guided fine needle aspiration (FNA) of the right
kidney mass showed numerous single cells and small tissue
fragments composed of a monotonous population of cells
with oval to round nuclei, fine chromatin and a moderate
amount of granular eosinophilic cytoplasm (Fig 1D). Areas
of necrosis were also seen. Virtually all cells were strongly
positive by immunohistochemistry for synaptophysin (Fig
1E), a neuroendocrine marker, and pancytokeratin (AEL,3),
but negative for renal cell carcinoma (RCC) antigen and
thyroid transcription factor (T'TF-1). An immunostain for
calcitonin was negative and serum calcitonin was also nega-
tive, thus excluding metastatic medullary carcinoma of the
thyroid. An FNA of the thyroid lesion showed identical
morphological and immunohistochemical findings (Fig 1T).
These findings were interpreted as renal carcinoid with
metastasis to the thyroid.

After the diagnosis of renal carcinoid was made, the pa-
tient underwent a somatostatin receptor scintigraphy (Oc-
treoScan) to look for additional tumor foci. Octreotide, a
somatostatin analogue, binds to somatostatin receptors
which are expressed in more than 80% of carcinoid tumors
and whose sensitivity for detecting carcinoid tumors is
greater than 85% [3, 4]. There was increased activity in
both kidneys and the thyroid gland; however the specificity
of these findings was limited because octreotide is renally
excreted and may have normal activity within the thyroid
gland. More importantly, there was increased activity
within the pleural based lesion and within the left adrenal
lesion consistent with octreotide avid metastatic foci. There
was no abnormal activity within the liver.

Therapeutic planning was complicated and involved a
multidisciplinary team. This gentleman was healthy and a
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Figure 1E. 32-year-old male with multifocal renal carcinoid
and thyroid metastases. Photomicrograph of synaptophysin
immunohistochemical stain of cell block preparation (200x)
from FNA of right renal mass showing strong staining in all
cells consistent with neuroendocrine differentiation.

total nephrectomy would place him on dialysis. Moreover,
any surgical intervention would be very difficult because of
the size, location, and the nature of the blood supply to
horseshoe kidneys. Renal function at the time of diagnosis
was only mildly decreased with a creatinine of 1.6. He is
being empirically treated with Sandostatin on a monthly
basis, despite the lack of any carcinoid symptoms and will
be rescanned for response.

Discussion

Carcinoid tumor cells arise from enterochromafhin or
amine precursor uptake and decarboxylation cells. Carci-
noid tumors can arise anywhere in the body but most fre-
quently develop in the gastrointestinal tract and bronchial
system of the lungs [5]. Enterochromaffin cells are not
found in normal renal parenchyma making renal carcinoids
extremely rare with less than forty cases in the English lit-
erature. Both primary and metastatic renal carcinoids have
been reported. Even though some carcinoid tumors show a
gender predilection, renal carcinoid tumors occur without
any gender predominance[6].

Several groups have noted an association between pri-
mary renal carcinoid tumors and horseshoe kidneys with a
relative risk ranging from 62 to 82 compared with normal
kidneys [1, 2]. The pathogenesis of renal carcinoid tumor
is subject to debate and may be different for horseshoe and
non-horseshoe variants. Any hypothesis must account for
the fact that neuroendocirine cells have not been identified
in the normal kidney. Kirishnan et al. have postulated that
primary renal carcinoid tumors may be more frequently
encountered in horseshoe kidneys because of the increased
incidence of aberrant epithelium or teratomatous elements
within these kidneys [1].
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Figure 1F. 32-year-old male with multifocal renal carcinoid
and thyroid metastases. Photomicrograph of Diff-Quick
stain of FNA of thyroid (400x) showing clusters and single
cells with round to oval nuclei and granular cytoplasm,
identical to those seen in the right renal FNA (Fig 1D).

Renal carcinoids are often detected incidentally or be-
cause of abdominal pain or hematuria. However, they are
usually very large at detection with an average size of 10.5
cm (range 1.2 to 30 cm). This is much larger than the typi-
cal non renal carcinoid tumors of which almost fifty per-
cent measure less than 1 cm [6]. Unfortunately, imaging
characteristics for renal carcinoids are nonspecific and over-
lap with those of renal cell carcinomas—that of a cystic
and or solid enhancing mass. They have been noted to
contain areas of necrosis, hemorrhage and calcification;
however, there are no specific imaging findings on C'T' or
MRI. Renal carcinoid is a histopathological diagnosis
which employs immunohistochemical stains to confirm the
neuroendocrine nature of the tumor [7].

Predicting the clinical course and prognosis of renal car-
cinoid tumor is difficult because of the paucity of cases.
Carcinoid syndrome is rarely associated with renal carci-
noids even in instances of metastases to liver [2]. The ma-
jority of cases is unifocal and is amenable to resection even
in the presence of distant metastases. A recent review by
Kawajiri et al. reported a 25.7% incidence of metastases
with renal carcinoid. The most frequent sites of metastases
were to lymph nodes, liver; and bones which reflects the
pattern of spread from carcinoid tumor arising in other
organs[6]. The review by Krishnan et al. of 32 cases of
renal carcinoid suggested a more benign course for patients
with the horseshoe subtype. In fact, a more recent review
of the literature reveals only two cases of metastases related
to a horseshoe kidney, and the authors at the time of publi-
cation suggested an optimistic outlook [2, 8].

Our case 1s unique because of its multifocal, bilateral
involvement with over twenty foci identified, pathologically
proven metastases to the thyroid, and presumed metastases
to the pleura and left adrenal gland.
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