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Spontaneous Rupture of Renal Cell Carcinoma in a
Horseshoe Kidney: A Case Report
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Abstract

Spontaneous rupture of renal cell carcinoma (RCC) in a horseshoe
kidney has not been described previously. We report a case of this
condition in a 52-year-old man with a chief complaint of back pain.
Spontaneous rupture of renal tumor in a horseshoe kidney was diag-
nosed by enhanced computed tomography, and treated with transarte-
rial embolization (TAE). Radical heminephrectomy was performed
after TAE. This case indicates that enhanced computed tomography
and renal angiography are desirable prior to surgery for evaluation of
the anatomical variations of a horseshoe kidney, and that preoperative
TAE may be beneficial for achieving reliable vascular control.
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Introduction

Horseshoe kidney is the most common renal fusion anomaly
and forms between the fourth and sixth weeks of fetal life [1].
Patients are often asymptomatic and the anomaly is discovered
during imaging studies performed for other reasons. Renal
cell carcinoma (RCC) in a horseshoe kidney is relatively rare.
Spontaneous rupture of RCC is also rare and generally pre-
sents with venous bleeding. Arterial hemorrhage is uncommon
in these cases. Spontaneous rupture of RCC in a horseshoe kid-
ney has not been described previously. Here, we present a case
in which enhanced computed tomography (CT), angiography
and arteriography with transarterial embolization (TAE) were
beneficial for treatment of spontaneous rupture of RCC in a
horseshoe kidney.
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Case Report

A 52-year-old man came to the emergency department of our
hospital with sudden onset of chest and back pain. He had a his-
tory of hypertension that was controlled by oral medication. His
vital signs were not particularly notable and laboratory tests re-
vealed slight anemia and an inflammatory status. Results from
electrocardiography and ultrasonic cardiography were not con-
sistent with coronary heart disease. Emergency enhanced CT
showed a horseshoe kidney and a hypervascular solid mass (50
x 50 mm) that was suspected to be due to RCC at the lower pole
of the left side. Enhanced CT also showed a large hematoma in
the left retroperitoneal space with extravasation of the contrast
agent, which suggested arterial bleeding, and four renal arter-
ies branching off from the aorta and feeding the left side of the
kidney (Fig. 1). Digital subtraction angiography (DSA) carried
out via a transfemoral approach with selective catheterization
of renal arteries revealed active bleeding from a branch from
one of the four renal arteries feeding the renal tumor.

Based on these findings, the case was diagnosed as spon-
taneous rupture of renal tumor in a horseshoe kidney. Super-
selective catheterization of the bleeding vessel was performed
using a 2.1 Fr microcatheter (Sniper 2 Selective; Terumo, To-
kyo, Japan) with a hydrophilic 0.016-inch guidewire (Radifo-
cus; Terumo). Transarterial embolization was performed suc-
cessfully using two 3 to 2 mm and three 6 to 2 mm and 5
to 2 mm 0.018-inch-diameter Tornado microcoils (Cook Inc.,
Bloomington, IN) and gelatin sponge (Fig. 2).

Follow-up CT at 27 days after TAE showed that the left-
sided perirenal hematoma had not increased in size. Radical
heminephrectomy was performed 37 days after TAE. The
procedure was completed in 301 min with an estimated blood
loss of 1,506 mL. The patient required a total of two units of
packed red blood cells throughout the operation. Gross exam-
ination of the removed kidney revealed a white and yellow
solid tumor of 6 cm in diameter located at the lower pole and
involving perinephric tissues (Fig. 3). Microscopic examina-
tion revealed atypical epithelial cells with clear eosinophilic
cytoplasm proliferating in an alveolar or sheet pattern, ac-
companied by a wide range of necrosis and bleeding. These
findings led to a diagnosis of clear cell RCC. The staging was
pT3aNOMO, clear cell RCC, G2. The patient was discharged
on postoperative day 9 with no complications and remains in
complete remission after 6 months of follow-up.
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Figure 1. Enhanced computed tomography in the first examination showed left retroperitoneal hematoma (A) and a horseshoe
kidney and a hypervascular solid mass (B). The white arrows indicate extravasation of contrast agent (A) and a renal tumor (B).

Figure 2. Digital subtraction angiography with selective catheterization of renal arteries shows active bleeding from a branch from
renal arteries (A). The white circle in a broken line indicates an avascular area and pooling of contrast agent. Aortography after
TAE showed disappearance of extravasation of contrast agent (B). The white arrow indicates the embolized portion.

nal masses lying vertically on either side of the midline and
connected at their respective lower poles by a parenchymatous
or fibrous isthmus that crosses the midplane of the body in
the prenatal period. Horseshoe kidney occurs in 0.25% of the
population, or about 1 in 400 persons, and is more common in
males, with a ratio slightly greater than 2:1 [1]. Renal pelvic
tumor develops 3 - 4 times more frequently in a horseshoe kid-
ney. The factors predisposing to tumor formation result from
the presence of the defect and include urinary obstruction,
susceptibility to nephrolithiasis, and chronic infection [2]. The
incidence of Wilms tumor in horseshoe kidneys is also higher
than that in the general population due to abnormal metane-
phric mesenchyme proliferation [3]. However, the incidence of
RCC is no greater than that in the general population.

The blood supply to a horseshoe kidney can be variable.
Kolln et al classified horseshoe kidneys into three types in
which each renal artery branches from the aorta; several renal
arteries branch from the aorta to supply blood to the isthmus
and both kidneys; and renal arteries branches from the inferior
mesenteric, common or external iliac or sacral arteries to sup-
ply to the isthmus [4]. In our case, four renal arteries branched
off from the aorta and fed the left side of the kidney. Enhanced

Discussion

The anomaly of horseshoe kidney consists of two distinct re-

Figure 3. The gross appearance of the removed kidney revealed a
white and yellow solid tumor of 6 cm in diameter located at the lower
pole.
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CT or angiography is useful for understanding the anatomy of
the aberrant arteries.
Spontaneous rupture of RCC has been reported in 0.3-

www.wjnu.elmerpress.com 219



Spontaneous Rupture of Renal Cell Carcinoma

World ] Nephrol Urol. 2015;4(2):218-221

Table 1. Literature Review of Preoperative Transarterial Embolization for Malignancy in Horseshoe Kidneys

Age (years)/ Tumor location Aberrant vessel Embolic material Operative method Histology
gender supply
Fazioetal [11] 72/F Isthmus One vessel from Unknown Isthmectomy Renal cell
the aorta carcinoma
Kim [12] 59/M Left kidney Two vessels from Microcoils Tumor enucleation Renal cell
the aorta and one carcinoma
vessel from the left
common iliac artery
Palmowski 60/M Between the Two vessels Microspheres Heminephrectomy Unknown
etal [13] isthmus and the  from the aorta (Embosphere)
left kidney
Wilhelmsen 47/M Left ureter Three vessels from the Microspheres Heminephroureterectomy  Urothelial
etal [14] aorta and two vessels  (Embozene), carcinoma
from the bilateral microcoils
common iliac artery
Our case 52/M Left kidney Four vessels from Gelfoam, microcoils Heminephrectomy Renal cell
the aorta and one carcinoma

vessel from the right
common iliac artery

0.6% of cases of RCC based on various definitions [5, 6].
The most common causes of rupture responsible for perirenal
hemorrhage in the general population are ruptured angiomy-
olipomas (33%), followed by RCCs (26%), vascular diseases
(26%), renal vessel anomaly (18%), and infection (10%) [7].
Regarding the mechanisms of RCC rupture, several theories
have been proposed, including congestion of renal veins due
to obstruction by the RCC, vascular extension and tearing by
rapid enlargement of the RCC, and direct invasion of the RCC
into the renal vasculature [8]. Enhanced CT is most effective
for detection of spontaneous rupture of RCC, but the detection
rate of the tumor is only about 60% and it is more difficult to
identify the tumor at the acute stage of the rupture [9]. Angi-
ography in a case of RCC shows an avascular area, pooling of
contrast agent, and an arteriovenous fistula, but it is also dif-
ficult to identify the tumor due to compression by hematoma
in a case of tumor rupture. However, enhanced CT and angiog-
raphy in our case showed extravasation of contrast agent and
both showed a hypervascular tumor that was suspected to be
RCC.

In general, angiomyolipomas larger than 4 cm have an in-
creased risk of rupture [10]. However, it is unclear if spontane-
ous rupture of RCC is correlated with the size of the tumor, and
spontaneous rupture of RCC less than 1 cm has been reported
[5]. Most cases of spontaneous rupture of RCC are treated
with radical nephrectomy [8]. Some cases have been treated
at regular intervals, but the appropriate time until performance
of radical nephrectomy is unclear. In our case, we waited 37
days to perform radical nephrectomy and adhesion around the
kidney at the time of the operation was very firm. Therefore, it
may be better to perform this surgery at an earlier time.

In our case, enhanced CT and renal angiography revealed
the tumor location, and extravasation of the contrast agent in-
dicated suspected active bleeding. The mechanism of develop-
ment of arterial bleeding was unclear, but these findings per-
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mitted diagnosis of spontaneous rupture of renal tumor in a
horseshoe kidney. In radical heminephrectomy performed 37
days after TAE, it was possible to resect the tumor completely
due to the clear understanding of the vascular supply provided
by enhanced CT and renal angiography, even though the tumor
had ruptured. In addition, it was also possible by a block in the
blood flow through the RCC due to TAE.

The present case is an extremely rare example of sponta-
neous rupture of RCC complicated by horseshoe kidney. To
our knowledge, five cases of malignant tumor in a horseshoe
kidney that was treated with preoperative TAE have been re-
ported (Table 1) [11-14]. However spontaneous rupture of
RCC in a horseshoe kidney that treated with TAE has not been
reported previously.

The vascular supply to horseshoe kidneys can vary and the
collateral circulation of tumor nutrient vessels in RCC is likely
to be complicated. Thus, enhanced CT and renal angiography
are important for understanding the vascular supply, while pre-
operative TAE for RCC in a horseshoe kidney may facilitate
subsequent surgical resection.
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