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Renal cell carcinoma of horseshoe kidney

Kapuunom 0yOpexHOT mapeHxuma Ha MOTKOBUYACTOM OyOpery

SUMMARY

Introduction Horseshoe kidney is the most common
developmental disorder of the urinary system, which
involves an anomaly of kidney fusion, and occurs in
3% of the population. Kidneys are most often
connected at the lower poles by fibrous or
parenchymal isthmus. Renal cell carcinoma (RCC) is
the most common tumor of the horseshoe kidney.
Treatment involves surgical treatment that includes
heminephrectomy or partial nephrectomy with
different approaches. We report a case of RCC of a
horseshoe kidney, located on lower pole and isthmus.
Case outline A sixty-eight-year-old patient reported to
the urologist due to intermittent painless macroscopic
hematuria. CT urography revealed the presence of a
tumor on the right kidney measuring 85 x 90 x 60
mm, with radiological characteristics of RCC, which
covered the entire lower pole of the kidney towards
the isthmus. Angiography finding indicated thickened
isthmus with pronounced malformation of vascular
structures. The right heminephrectomy.was performed
with resection of the isthmus from/15 mm to healthy
tissue. The isthmus was sutured in two layers with a
catgut suture. Subsequently, hilar, ‘paracaval, and
interaorthocaval lymphadenectomy were  performed.
The pathohistological finding indicated'a tumor of
renal cell origin‘while the resection line was free of
tumor tissue;as were the lymph nodes

Conclusion RCC is the most common neoplasm of the
horseshoe kidney. Treatment is surgical and involves
open or laparoscopic heminephrectomy or partial
nephrectomy with a transperitoneal or extraperitoneal
approach.
Keywords:
nephrectomy

horseshoe kidney; renal cell tumor;

INTRODUCTION

CAXETAK

YBoa IlotkoBuuact OyOper je Hajuemhum pasBOjHU
mopemehaj MoxpahHOr cucTemMa Koju TMoxpasyMeBa
aHomanujy ¢ysuje OyOpera u jaBma ce Kox 3%
CTaHOBHHMIITBA. byOpe3n cy Npeko AOmUX IMOJI0Ba
MOBE3aHH HCTMYCOM KOjU MOKe OuTH m3rpahen on

BE3UBHOT WJIM TApeHXMMCKOI TKHBa _ OyOpera.
Kapumnom  OyOpexsnor mapenxuma - (PLL]) je
Hajuemhn TyMop Ha TOTKOBHYACTOM. OyOpery.
Jleueme je XHUPYPUIKO U HOApa3yMeBa

XeMHUHE(PPEKTOMH]Y WIN TapIHjaTHy He(PPEKTOMH]jY
ca pa3IMYUTUM -mpuctymuMma. [Ipukaszyjemo ciydaj
PHL[ moTrkoBHMYacTor OyOpera, JOKaIM30BAaHOT Ha
JOEM TIOJLY. i HCTMYCY.

IIpuka3 0oJ1eCHHKA IIIe3neceToOCMOTO UL LU
TIAIIM]CHT jaBHO CE YPOJIOTY 300T MOBpeMeHe Oe3001THe
Makpockoricke xemarypuje. LT yporpaduja je
[oKasaja MPHUCYCTBO TyMoOpa Ha JiecHOM OyOpery,
muMensuja 85 X 90 x 60 MM, ca paaHUOJONIKHUM
kapakTepuctukama PIll[-a, xoju je 3ay3umao I€0

OOWmU moj OyOpera nmpema wucTMycy. Hamas
anruorpaduje ykazuBao je Ha 3a1e0JbaHH HCTMYC ca
U3PaXKEHOM Man(hopMarLyjoM BAaCKyJIapHUX

cTpykrypa. V3BeneHa je necHa XeMUHE(ppEeKTOMHja ca
peceKkurjoM UcTMyca ox 15 MM 10 y 31paBO TKHBO.
Hcermyc je ymmBeH y jaBa cioja ¢ catgut maBom.
Hakon Ttora cy ypaheHe XunapHa, mapakaBaiHa M
HUHTEPOPTXOKABCKA auMbaeHeKTOMHUja.
[Taroxucrojomkn Hajla3 yKa3uBao je Ha TYMOp
nopekiia 0yopexxHux henuja, 10K je JIMHUja PECEeKITH]je
Ha HCTMycy Omina 6Ge3 TyMOPCKOT TKHBa, Kao W
JTMM(QHH YBOPOBH.

3akipyyak Kapuunom OyOpexHor mnapeHxuma je
Hajuermrhu TymMop moTKoBHYacTor OyOpera. Jledeme je
XHPYPIIKO U YKJbYUYje OTBOPEHY HIIU JIAIAPOCKOIICKY
XEeMUHE(PEKTOMH]Y WM TapLujadHy HepEeKTOMH]jY
ca TPAHCIEPUTOHEATHUM WJIHM EKCTPalepUTOHEATHUM
MIPUCTYTIOM.

Kmbyune peun: mnorkoBuuact OyOper;
OyOpexHOT MapeHxuMa; HepekToMuja

KapuuHOM

Horseshoe kidney is the most common developmental disorder of the urinary system,

which involves an anomaly of kidney fusion, and occurs in 3% of the population. This

anomaly occurs in the fetal period, between the fourth and sixth week of life, and occurs in

1-4 people per 1,000 births [1]. Horseshoe kidney occurs more often in men than in the

female population in the ratio of 2:1. Developmental disorders of other parts of the urogenital
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tract as well as other organ systems may be associated with the appearance of the horseshoe
kidney. Kidneys are most often connected at the lower poles by fibrous or parenchymal

isthmus, which can have its own blood vessels [2].

Renal cell carcinoma (RCC) is the most common tumor of the horseshoe kidney, but
the risk of developing of this disease is similar to the risk of kidney without developmental
disorders. The highest incidence of RCC is in the seventh and eighth decades of life, while
the most common risk factors for RCC are tobacco exposure, obesity and. hypertension. The
risk of developing Wilms and tumors of transitional epithelium increases 2—6 times in
horseshoe kidneys [3]. The diagnosis of horseshoe kidney is most often made accidentally
due to the examination of other diseases and conditions /such. as arterial hypertension.
Symptoms that may indicate the presence of a malignant process are hematuria and
nonspecific abdominal pain. Diagnostic procedures include \ultrasonographic examination,
cystoscopy, angiography, computed tomography with urography and nuclear magnetic

resonance of the abdomen and small pelvis [2; 3].

Treatment involves surgical treatment that includes heminephrectomy or partial
nephrectomy with different approaches. These surgical procedures can be complicated by the
presence of pathological vascularization and the impossibility of resection of the isthmus. We

report a case 0f RCC of a horseshoe kidney, located on lower pole and isthmus.

CASE REPORT

A sixty-eight-year-old patient reported to the urologist due to intermittent painless
macroscopic hematuria that lasted for two months. Complete blood and biochemical analyses
were within the reference values. The urine culture was sterile. Arterial hypertension was
common comorbidity. Ultrasonographic examination revealed a tumor mass of the right
kidney measuring over 80 mm, which extended interpolarly towards the lower pole of the
kidney. The lower pole of the kidney was connected to the left kidney by isthmus. Ultrasound
examination indicated dilatation of the pyelocalyx system of the right kidney, while the
pyelocalyx system of the left kidney was a normal finding without calculosis. Then CT
urography was performed, which showed the presence of a tumor on the right kidney
measuring 85 mm x 90 mm x 60 mm, with radiological characteristics of RCC, which

covered the entire lower pole of the kidney towards the isthmus (Figure 1). The pyelocalyx
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system of the right kidney and the initial part of the right ureter were dilated. The left pyelon
and the left ureter along the entire length of the course were in order. Angyography finding
indicated thickened isthmus with pronounced malformation of vascular structures (Figure 2).
It was decided to perform a right heminephrectomy by extraperitoneal approach, with an
enlarged lumbotomy incision and resection of rib XI (Figure 3). The right kidney with tumor
mass, the right ureter, the inferior vena cava, the entire isthmus were dissected and the-left
ureter was identified. Then, a right heminephrectomy was performed with resection of the
isthmus from 15 mm to healthy tissue. A sample of isthmus tissue from the resection line was
sent for pathohistological analysis. The isthmus was sutured in two layers with a catgut suture
(Figure 4). The hemostasis was correct. Subsequently, hilar, paracaval, and interaorthocaval
lymphadenectomy were performed. The postoperative course was orderly, the patient was
discharged from the hospital on the tenth postoperative day. The pathohistological finding
indicated a tumor of renal cell origin while the resection line was free of tumor tissue, as were
the lymph nodes. After three years, a control CT finding of the abdomen, pelvis, and chest

showed no local recurrence of the disease or the presence of secondary deposits.

This case report was approved by the institutional ethics committee, and written
consent was obtained from the patient for the publication of this case report and any

accompanying images.

DISCUSSION

Horseshoe kidney is the most common anomaly of kidney fusion and it is more
common in men than in women. Its frequency is estimated at about 0.25% of the total
population. Genetic predisposition has not been proven, although this anomaly has been
identified in twins and siblings within the same family. The horseshoe kidney consists of two
different functional kidneys on each side of the medial line of the body, which are connected
to the lower poles by the isthmus. Isthmus contains blood vessels, functional tissue of the

renal parenchyma, or connective tissue [4, 5].

Renal cell tumor is the most common neoplasm that occurs on the horseshoe kidney in
about 50% of cases, while transitional cell carcinoma and Wilms' tumor are present in about
25% of cases. The etiological factors are not completely known, but the carcinogenesis of

RCC cannot be related to the presence of a congenital defect [6]. Predisposing factors for the
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development of transitional cell carcinoma of the horseshoe kidney are obstruction, chronic
infection and the presence of calculosis. The tumor can be localized in any part of the kidney,
but is mostly located on the isthmus [1, 6]. Back in 1976, Buntli et al. [1] presented 111 cases
of tumors that developed in horseshoe kidneys, where RCC had the highest frequency.

Similar data have been published in contemporary literature.

The presence of this anomaly is in most cases asymptomatic and is detected
incidentally in the process of diagnosing other processes and conditions. Symptoms are
associated with hydronephrosis, infection, and calculus formation. Hematuria and nonspecific
abdominal pain may indicate horseshoe kidney malignancy [7]. Abdominal aortic aneurysms
and ovarian tumors must be considered as differential diagnostics. Diagnosis of horseshoe
kidney tumors involves the same radiological methods.used in'the diagnasis of physiological
development of kidney disease, which include ultrasonographic examination of the abdomen
and small pelvis, computerized urography, angiography and nuclear magnetic resonance of

the abdomen and small pelvis [7, 8].

Cheminephrectomy is jindicated for localization of tumors in the central part of the
kidney, for tumors of larger dimensions, tumors in unfavorable position to the pyelocalyx
system and vascular stem, in cases of thicker and highly vascularized isthmus as well as in
elderly patients. Cheminephrectomy usually involves a transperitoneal approach, while in

certain cases the method can be reported with an extraperitoneal lumbotomy approach [4, 9].

If the tumor mass Is localized at the poles, and its dimensions do not exceed 40 mm, the
method of choice is sparing surgery, partial nephrectomy, which involves extraperitoneal and
transperitoneal approach, or laparoscopic method using the same approaches [10]. When
setting the indication for partial nephrectomy, three important characteristics of the horseshoe
kidney must be taken into account: malformations of blood vessels, parenchymal or fibrous
structure of the isthmus and the anatomical position of the kidney itself [11]. In about 30% of
cases of horseshoe kidney, one renal artery was observed, while a large number of vascular
anomalies are found in about 70% of cases. The structure of the isthmus and the
malformations of the blood vessels that supply it, have big influence on the choice of surgical
method [12, 13]. In certain cases, preoperative super selective embolization of pathological
blood vessels of the tumor can be performed, which enables more efficient and safer surgical
treatment [14].
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In the presented case, the tumor measuring over 80 mm affected the entire lower pole
and the isthmus, which was extremely thickened with a large number of blood vessels, so it
was decided to perform heminephrectomy by extraperitoneal approach, with an enlarged
lumbotomy incision and resection of the XI rib.

RCC is the most common neoplasm of the horseshoe kidney. The incidence of this
tumor on the horseshoe kidney is not higher in relation to the population with normal fetal
kidney formation. Diagnostic methods and prognostic factors are the same as for kidney
tumors with undisturbed development. Treatment is surgical and involves. open or
laparoscopic heminephrectomy or partial nephrectomy with. a transperitoneal or
extraperitoneal approach. Significant characteristics of the horseshoe kidney that must be
taken into account: malformations of blood vessels, parenchymal or fibrous structure of the
isthmus and the anatomical position of the kidney itself, which can determine the type of

surgical treatment.
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Figure 1. Computed tomography urography showed the presence of a tumor on the right
kidney measuring 85 x 90 x 60 mm, with radiological characteristics of renal cell carcinoma,

which covered the entire lower pole of the kidney towards the isthmus

DOI: https://doi.org/10.2298/SARH200617072T Copyright © Serbian Medical Society



Srp Arh Celok Lek 2020 | Online First September 15, 2020 | DOI: https://doi.org/10.2298/SARH200617072T 9

Figure 2. Angiography finding indicated thickened isthmus with pronounced malformation

of vascular structures X u
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Figure 3. Right heminephrectomy by extraperitoneal approach, with an enlarged lumbotomy

incision and resection of rib XI
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Figure 4. The isthmus was sutured in two layers with a catgut suture; hilar, paracaval, and

interaorthocaval lymphadenectomy were performed
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