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Abstract 

Introduction  In this case report, we demonstrate our technique of a retroperitoneal laparoscopic heminephrectomy 
for a T1b right hilar tumor in a horseshoe kidney.

Case presentation  A 77-year-old Vietnamese woman presented to the hospital because of right flank pain. On 
presentation, her serum creatinine was 0.86 mg/dL and glomerular filtration rate was 65.2 mL/minute/1.73 m2. 
According to her renal scintigraphy, glomerular filtration rates of the right and left moieties were 24.2 and 35.5 mL/
minute, respectively. Computed tomography imaging demonstrated a 5.5 × 5.0 cm solid hilar mass with a cT1bN0M0 
tumor stage was in the right moiety. After discussion, the patient elected a minimally invasive surgery to treat her 
malignancy. The patient was placed in a flank position. We used Gaur’s balloon technique to create the retroperitoneal 
working space, and four trocar ports were planned for operation. Three arteries were dissected, including two arteries 
feeding the right moiety, one artery feeding the isthmus, and one vein, which was clipped and divided by Hem-o-lok. 
The isthmusectomy was performed with an Endostapler. Consequently, the ureter was clipped and divided. Finally, 
the whole right segment of the horseshoe kidney was mobilized and taken out via the flank incision.

Results  The total operative time was 250 min with an estimated blood loss of 200 mL. The patient’s serum creatinine 
after surgery was 1.08 mg/dL, and glomerular filtration rate was 49.47 mL/minute/1.73 m2. The patient was discharged 
on postoperative day #4 without complication. Final pathologic examination of the tumor specimen revealed a Fuhr‑
man grade II clear cell renal cell carcinoma, capsular invasion, with negative surgical margins. After a three-month 
follow-up, the serum creatinine was 0.95 mg/dL, and glomerular filtration rate was 57.7 mL/minute/1.73 m2. Local 
recurrence or metastasis was not detected by follow-up computed tomography imaging.

Conclusions  Retroperitoneal laparoscopic heminephrectomy is a safe and feasible technique for patients with renal 
cell carcinoma in a horseshoe kidney and may be particularly useful in low income settings without access to robotic 
technology.
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Introduction
Horseshoe kidney is one of the most common renal 
fusion anomalies [1]. The anomaly is an ectopia of the 
two kidneys lying vertically on either side of the mid-
line and connected to each other (98% in the lower pole) 
by the isthmus crossing the lumbar spine [2]. Renal cell 
carcinoma accounts for about one-half of renal tumors, 
although the incidence in patients with horseshoe kid-
neys has been found to be no greater than that in the 
general population [3]. Other tumors such as upper tract 
transitional cell carcinoma (UTTC), Wilms tumors, sar-
comas, and carcinoids have also been reported [4–7]. 
Partial or radical nephrectomy is the gold standard in 
renal cell carcinoma treatment, but in horseshoe kidney, 
the standard surgical technique has not been defined due 
to the limited case numbers in the literature. Operations 
in horseshoe kidneys pose distinct surgical challenges 
due to their ectopic low-lying position and the often 
complex blood supply.

Herein, we report a case of a 77  year old Vietnamese 
woman diagnosed with a renal cell carcinoma in a horse-
shoe kidney treated by retroperitoneal laparoscopy hem-
inephrectomy. There have been only a few case reports 
on laparoscopic heminephrectomy in horseshoe kidneys 
using a retroperitoneal approach [8, 9]. This case is pre-
sented in line with the Consensus Surgical Case Report 
(SCARE) guidelines [10].

Case presentation
A 77-year-old Vietnamese woman presented to the hos-
pital with right flank pain without fever or hematuria. 
On physical examination, the patient did not have a pal-
pable flank mass or tenderness to palpation. Her vital 
signs were normal, and there was no evidence of para-
neoplastic syndrome. The patient is considered healthy 
with no history of chronic medical disease or prior 
abdominal surgical operations. Her computed tomogra-
phy (CT) showed a horseshoe kidney with a hilar tumor 
(55 × 50  mm) arising from the upper pole of the right 
moiety kidney with a RENAL score of 9p [11]. Addition-
ally, the image revealed parenchyma fusion of the lower 
poles. A preoperative CT imaging is shown in Fig. 1. The 
computed tomography angiography showed two arteries 
feeding the right moiety and three arteries feeding the 
left moiety (Fig.  2). Each moiety had one large draining 
vein. On presentation, her serum creatinine was 0.86 mg/
dL, and glomerular filtration rate (GFR) was 65.2  mL/
minute/1.73 m2. According to her scintigraphy, GFRs 
of the right segment and left segment of the horseshoe 
kidney were 35.5 mL/min and 24.2 mL/min, respectively. 
After consultation, the patient opted for laparoscopy ret-
roperitoneal heminephrectomy in the right moiety tumor 

of the horseshoe kidney. The patient was considered at 
clinical T1bN0M0.

The patient was placed in a flank position. Initial access 
was obtained through a 1.5  cm incision below the tip 
of the twelfth rib. We used Gaur’s balloon to create the 
retroperitoneal working space, and three more trocar 
ports were planned for operation. The port placement is 
shown in Fig. 3. Regarding the CO2 insufflation, we used 
a consistent pressure of 12  mmHg throughout the pro-
cedure. The kidney was retracted anteromedially, and we 
identified the horizontal psoas muscle as the key ana-
tomic landmark. Three arteries were dissected, includ-
ing two arteries feeding the right moiety, one artery 
feeding the isthmus, and one vein, which was clipped 
and divided by Hem-o-lok (Figs. 4, 5). The isthmus con-
nected to the lower poles was exposed, and the isthmu-
sectomy was performed with an Endostapler (Covidien 
Endo GIA 60  mm with Tri-staple Technology) (Fig.  6). 
Consequently, the ureter was clipped with a Hem-o-lok 
clip and divided. Finally, the whole right segment of the 
horseshoe kidney was mobilized. After the right segment 
of the horseshoe kidney was mobilized and freed from 

Fig. 1  The solid tumor in the right moiety of the kidney

Fig. 2  Two arteries of the right moiety kidney
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its attachments, it was carefully placed within a sterile, 
retrieval bag. This bag was then introduced through one 
of the laparoscopic ports, and the bag with the specimen 
inside was exteriorized through the 8 cm skin crease inci-
sion, which was created by widening one of the ports.

The total operative time was 250  min. The estimated 
blood loss for the heminephrectomy was 200 mL. Serum 
creatinine of the patient after surgery was 1.08  mg/dL 
and eGFR was 49.47  mL/minute/1.73 m2. The patient 
was discharged on postoperative day #4. Final pathologic 
examination of the tumor specimen revealed Fuhrman 

grade II clear cell renal cell carcinoma with negative sur-
gical margins. After a three-month follow-up, the renal 
function was stable, with serum creatinine was 0.95 mg/
dL, and eGFR was 57.7  mL/minute/1.73 m2, with a 
decrease of about 12% in renal function compared to the 
preoperative result. Local recurrence or metastasis was 
not detected by CT imaging at eight months follow-up.

Discussion
Horseshoe kidney is the most common congenital renal 
fusion anomaly [1]. Approximately 50% of horseshoe 
kidneys are asymptomatic. Common causes for symp-
tomatic identification of horseshoe anomalies include 
infection, tumor, and calculus passage [12, 13]. Tumors 
in horseshoe kidneys have been reported with various 
pathologies, including renal cell carcinoma (RCC), tran-
sitional cell carcinoma (TCC), and nephroblastomas. 
However, the incidence of RCC in horseshoe kidneys is 
similar to that in normal populations [14, 15]. However, 
management of RCC in the horseshoe kidney population 
is extrapolated from the original guidelines with patients 
with normal kidneys. The size and locations of the renal 
mass as well as its proximity to the kidney unit sinus fat 
and pedicle as well its proximity to the isthmus are all 
factors to be considered in management of these masses. 
A heminephrectomy in a complex kidney mass of > 5 cm 
far from the isthmus can be managed with a hemine-
phrecotomy. Depending on the surgeon’s expertise, dif-
ferent approaches can be used to resect RCC: robotic, 
laparoscopic, or open; transperitoneal or retroperitoneal.

In this case, we elected for a retroperitoneal hem-
inephrectomy approach rather than a transperitoneal 
approach. Radical heminephrectomy in horseshoe kid-
ney poses an entirely new challenge when approached 
retroperitoneally, especially with the variable anatomy 
of the blood vessels, aberrant vasculature, and the pres-
ence of an isthmus [16–19]. The isthmus can be bulky 
parenchymatous or fibrous and usually has its own blood 

Fig. 3  Port placement

Fig. 4  Dissection of the right moiety with exophytic tumor

Fig. 5  The isthmus and the arteries feeding it

Fig. 6  Dividing the isthmus with an Endostapler (Covidien Endo GIA 
60 mm with Tri-staple Technology)
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supply [20]. Blood supply may be atypical from 1 to 8 
arteries supplying each or both kidneys [21]. Presurgical 
imaging to identify the renal vasculature is considered 
essential preoperatively [2]. Vascular blood supply can-
not be easily predicted intraoperatively, and proper pre-
operative planning is vital to avoid vascular injury and 
decrease operative time.

The retroperitoneal approach was shown to have sig-
nificantly less surgical and overall complications, shorter 
lengths of stay, and less drainage time but was associ-
ated with longer operative time in cases of minimally 
invasive partial nephrectomy [22]. Direct access to the 
vasculature and minimal mobilization of the kidney are 
two advantages of this approach. Preoperatively we iden-
tified two arteries on the right renal moiety (Fig. 1). This 
approach was a familiar one for the attending urologist 
and provided direct access to the vasculature and lim-
ited mobilization of kidney, which limit exposure and 
potential injury to other organs. During the operation, 
we identified the two arteries feeding the right moiety of 
the horseshoe kidney and one artery feeding the isthmus. 
All of the arteries were ligated and divided by Hem-o-
lok (Weck® Hem-o-lok® Non-absorbable Polymer Lock-
ing Clips). Since the isthmus was small in this case, the 
endostapler (Covidien Endo GIA 60 mm with Tri-staple 
Technology) was enough to control the heminephrec-
tomy kidney wound. The tumor was hilar arising from 
the upper moiety, and far from the isthmus, so the isth-
mus resection was oncologically safe. The final pathology 
results demonstrated a negative surgical margin.

Regarding blood supply to the isthmus, different tech-
niques have been described in each report. The decision 
remains to either clip, clamp, or keep the blood supply to 
the isthmus prior to tumoral resection. In reality, no one 
size fits all, this decision on how to manage the isthmus 
has to be taken on a case-by-case basis and will depend 
on the thickness of the parenchyma at the isthmus, its 
vascular anatomy, and overall tumor location and char-
acteristics. In addition, the use of ICG fluorescence in 
horseshoe kidney tumors has been described and may 
be helpful in cases of tumoral and vascular complexity, 
when vascular territories are unclear for selective clamp-
ing in cases of partial nephrectomy or isthmus preserva-
tion surgery [23].

The search for case reports of heminephrectomy for RCC 
in a horseshoe kidney was done between 1995 and 2022 
(Summary in Table  1). Reports in non-English language 
were excluded. The table shows the laparoscopic hemine-
phrectomy for horseshoe kidneys with renal cell carcinoma 
is safe and effective with the advantages of a minimally 
invasive surgery approach. However, the retroperitoneal 
laparoscopic approaches for heminephrectomy in a horse-
shoe kidney are still debated because all prior studies are 

limited by their small size, limiting the power of conclu-
sions. Whether the type of surgical approaches influence 
the perioperative and oncological outcomes remains a con-
troversial question and should be answered only within a 
comparative study.

Conclusion
In conclusion, our case demonstrates that the retroperitoneal 
laparoscopic approach is a safe and viable option for manag-
ing complex clinical cases. This technique holds promise for 
healthcare settings in developing countries, where advanced 
robotic systems may not be readily available.
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