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PARTIAL NEPHRECTOMY OF A HORSESHOE KIDNEY WITH
RENAL-CELL CARCINOMA AND CHOLECYSTECTOMY: A CASE REPORT
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ABSTRACT
Aims: Horseshoe kidneys are the most common type of renal fusion anomaly and it may be associated with other anomalies 
and complications. Our case aims to present the partial nephrectomy of a horseshoe kidney with renal-cell carcinoma and 
cholecystectomy. Case Report: A sixty-year-old male patient was admitted to our outpatient clinic with a 3 cm suspicious mass 
in the horseshoe kidney that was detected during an attack of acute cholecystitis. Computed tomography revealed a heteroge-
neous hypodense lesion containing millimetric calcific foci of 35x31x33 mm in size at the ventral middle part of the right kid-
ney. Partial nephrectomy was performed non-ischemically and then cholecystectomy was performed. Pathological examination 
revealed stage T1a clear cell renal carcinoma, WHO/ISUP Grade 2 with a negative surgical margin. During follow-up; urea, 
creatinine, and glomerular filtration rate were found to be normal. Conclusion: Horseshoe kidneys are fairly common among 
renal anomalies. Cholecystectomy following non-ischemic partial nephrectomy for a tumor in the horseshoe kidney is a rare 
case. Keywords: Horseshoe kidney, nephrectomy, cholecystectomy
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CASE REPORT

teropelvic obstruction, and infections. Additionally, there 
is a higher risk of kidney lesions and an increased inci-
dence of malignancy in trauma. It is important for physi-
cians to have knowledge of embryology and anatomy in 
order to understand the complications affecting HSK.
 Horseshoe kidneys in adults are mostly asymptom-
atic. It can be detected by intravenous pyelography, 
ultrasound, or computed tomography (CT) scanning. 
Scintigraphy can also be used to detect HSK (3). In 
normal embryonic development, kidneys come out of 
the pelvis in the 7th and 8th weeks. In the case of HSK, 
the inferior mesenteric artery blocks the ascent of the 
kidney. Therefore it gets stuck in the mid-abdominal 
area due to not migrating out of the pelvis as it does in 
normal embryonic development (3).
 Horseshoe kidneys can be associated with other 
anomalies. Common anomalies for this instance are 
congenital gastrointestinal, central nervous system, 
skeletal and chromosomal abnormalities. Glenn (4) re-
ported a 78.9% lower incidence of associated congeni-
tal anomalies in stillborn fetuses and infants, 28.5% in 
children, and 3.5% in adults.

INTRODUCTION
 
 Horseshoe kidneys (HSK) are the most common 
renal fusion anomaly. It is seen in 0.25% of the popula-
tion and is twice as common in men as in women (1). 
Horseshoe kidney is characterized by abnormalities in 
the kidney's position, rotation, and vascular supply. It 
has been found that functional renal masses fused with 
ureters on both sides of the vertebral column remain 
without crossing the renal hilum to the bladder (2). 
The position of the isthmus connecting the two renal 
masses may differ from case to case. It may be mid-
line or asymmetrical, referred to as an asymmetrical 
horseshoe kidney. Seventy percent of the asymmetrical 
horseshoe kidneys are dominant, and 80% of the cases 
are composed of the renal parenchyma and the remain-
der of the fibrous band. Although fusion occurs in the 
lower pole in more than 90% of the cases, it may also 
occur in the upper pole in a small number of cases (2).
 Horseshoe kidneys may also be present in 30% as an 
isolated condition, but there are different types of associ-
ated abnormalities (1). It mostly consists of lithiasis, ure-
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 Benign and malignant tumors are also associated 
with HSK. Malignancy is mostly attributed to tera-
togenic factors. Having HSK can increase the risk of 
kidney cancer. For example, the incidence of horseshoe 
kidneys in the general population is 1 in 400, a child 
with HSK has twice the risk of developing Wilms' tu-
mor than the general population (5).
 Our case presents a patient who underwent 
non-ischemic partial nephrectomy followed by chole-
cystectomy for horseshoe kidney malignancy. We be-
lieve this case report will give physicians more insight 
into this event.

CASE REPORT
 
 A sixty-year-old male patient was admitted to our 
outpatient clinic with a 3 cm suspicious mass in the 
horseshoe kidney that was detected incidentally during 
an attack of acute cholecystitis two months ago. Ac-
cording to the detailed history of the patient, he was 
using oral anticoagulants due to coronary by-pass. The 
patient's blood pressure, heart rate and body tempera-
ture were normal and he did not have hematuria. On 
the other hand, he had gastrointestinal symptoms and 
weight loss.On physical examination, there was tender-
ness in the right upper quadrant of the abdomen, the 

other quadrants were found to be normal. There was no 
bilateral costovertebral angle sensitivity.
 The routine hemogram, urine analysis, and serum 
electrolytes were normal. A horseshoe kidney was 
detected in the urinary system ultrasound, and a het-
erogeneous lesion of approximately 3 cm in size was 
observed on the right. CT revealed a horseshoe kid-
ney and a heterogeneous hypodense lesion containing 
millimetric calcific foci of 35x31x33 mm in size at the 
ventral middle part of the right (Figure 1, 2, 3). In ad-
dition, the gallbladder wall was inflamed, and calculus 
was found in it (Figure 3, 4). 
 The operation was performed with an anterior sub-
costal incision. The Gerota's fascia was opened and the 
mass was reached directly. The operation was contin-
ued non-ischemically, and the mass was excised in ac-
cordance with oncological procedures. Then, cholecys-
tectomy was performed by the general surgery team, 
and the gallbladder was excised without any complica-
tion. The postoperative follow-up was uneventful.
 Histopathological examination revealed stage 
T1a clear cell renal carcinoma, WHO/ISUP Grade 2, 
and negative surgical margin. The histopathology of 
the gallbladder was reported as chronic cholecystitis. 
During follow-up; urea, creatinine, and glomerular fil-
tration rate (GFR) were found to be normal.

Figure 1: Transverse sectional view of the right horseshoe kidney on CT scan.
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Figure 2: Transverse sectional view of the tumor in the right horseshoe kidney on 
CT scan.

Figure 3: Coronal sectional view of the right horseshoe kidney and the gallbladder 
seen in the CT scan (A: calculus in the gallbladder and inflamed gallbladder wall 
B: tumor in the right horseshoe kidney).
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Figure 4:  Transverse sectional view of the calculus in the gallbladder and inflamed 
gallbladder wall in the CT scan.

DISCUSSION
 
 In our case, a sixty-year-old male patient was admit-
ted to the hospital with an attack of acute cholecystitis, 
and a suspicious mass of 3 cm in the horseshoe kid-
ney was found incidentally on CT. Bhandarkar et al. (6) 
stated that the probability of finding horseshoe kidneys 
by chance is approximately 50% of all cases.
 Our case was diagnosed with horseshoe kidney in-
cidentally which is similar to the case presented by Se-
ker et al. (7). They presented a thirty-seven years old 
female patient incidentally diagnosed with HSK, simi-
lar to our case. Their patient had splenomegaly but af-
ter a CT scan, the patient had horseshoe kidney with a 
hypodense area 18 x 12.5 mm in size at the left kidney. 
The patient was operated by left-open partial nephrec-
tomy zero ischemia with a modified Chevron incision 
without complications during and after the procedure 
(7).
 Tkocz et al. (8) had a patient with HSK with a tu-
mor. The tumor was removed through a median in-
cision after organ detachment. Cholecystectomy was 
performed as in our case, due to the presence of gall-

bladder hydrocele.
 The incidence of renal cell carcinoma in horseshoe 
kidneys is the same as in normal kidneys, and its devel-
opment and course are not associated with the presence 
of the defect. According to the literature, transitional 
cell carcinoma is more common in horseshoe kidneys. 
This may be due to the presence of defects such as uri-
nary obstruction, susceptibility to nephrolithiasis, and 
chronic infection (9, 10).
 Ischemic segmental kidney necrosis due to insuf-
ficient collateral artery supply in HCC is a common 
complication. Ligation or division of an artery results 
in ischemic segmental renal necrosis (2). Justo-Janei-
ro et al. (11) had also operated on a HSK patient. Dis-
sociation was by the ischemic line and total ischemic 
time was 125 minutes. However, in our case, the mass 
was excised non-ischemically. This is unusual for such 
a HSK surgery and there was no reduction in urea, 
creatinine, and GFR in postoperative follow-up. As a 
result, horseshoe kidneys are quite common among 
kidney anomalies. As mentioned earlier, the diagnosis 
of horseshoe kidneys is accidental in about 50% of all 
cases. 
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 As a conclusion, horseshoe kidneys are fairly com-
mon among renal anomalies. Cholecystectomy follow-
ing non-ischemic partial nephrectomy for a tumor in 
the horseshoe kidney is a rare case. We believe that this 
case report will provide physicians a different perspec-
tive and additional information on the literature.
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