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Abstract

Öz
Amaç: Amacımız at nalı böbrek anomalisine sahip hastalardaki retrograd intrarenal cerrahi (RIRC) deneyimlerimizi paylaşmaktır. 
Gereç ve Yöntem: 2013-2016 yılları arasında kliniğimizde RIRC yapılan 107 hastanın verileri geriye dönük olarak incelendi ve bilgisayarlı tomografide 
(BT) at nalı böbrek anomalisine sahip olduğu belirlenen 6 hasta çalışmaya dahil edildi. Tamamen taşsızlık veya 4 mm’den daha az rezidü operasyon 
başarısı olarak kabul edildi. 
Bulgular: Çalışmaya alınan hastaların yaş ortalaması 44,5±6,7 yıldı. Hastaların dört tanesi erkek (%66,6) iki tanesi kadındı (%33,3). Ortalama taş 
boyutu 14,5±4,1 (10-22) mm idi. Üç hastada pelvis taşı (%50) ve kalan üç hastada ise alt kaliks taşı mevcuttu. Postoperatif istenen kontrastsız BT’de 
iki hastada (%33,3) taşsızlık izlendi. 
Sonuç: At nalı böbrek anomalisine sahip hastalarda RIRC deneyimli cerrahlar tarafından uygulanmalıdır.
Anahtar Kelimeler: Böbrek taşı, at nalı böbrek, retrograd intrarenal cerrahi

Objective: To share our experience with retrograde intrarenal surgery (RIRS) done in patients with horseshoe kidney anomaly.
Materials and Methods: Data from 107 patients who underwent RIRS for kidney stones between 2013 and 2016 in our clinic was retrospectively 
analyzed and 6 patients with horseshoe kidney anomaly detected on computed tomography (CT) were included in the study. Achieving stone-free 
status or having residual stones of ≤4 mm were considered operational success.
Results: The mean age of the patients was 44.5±6.7 years. Four patients were male (66.6%) and two were female (33.3%). The mean stone size was 
14.5±4.1 (10-22) mm. Three patients had pelvis stones (50%) and the rest 3 (50%) had lower calyx stones. Two patients (33.3%) were found to be 
stone-free on post-operative non-contrast CT results.
Conclusion: RIRS should be performed by experienced surgeons in patients with horseshoe kidney. 
Keywords: Kidney stone, horseshoe kidney, retrograde intrarenal surgery

Introduction

The main goal in kidney stone treatment is to achieve the longest 

stone-free period with the smallest morbidity rate as possible. 

The search for less invasive techniques and the technological 

developments are still ongoing. Today, the primary approach 
for renal stones larger than 2 cm in diameter is percutaneous 
nephrolithotomy (PNL). However, another possible first-choice 
option is retrograde intrarenal surgery (RIRS), especially in 
extracorporeal shock wave lithotripsy (ESWL)-resistant stones 
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What’s known on the subject? and What does the study add?
Retrograde intrarenal surgery is currently popular, and at present it is seen as an alternative approach to percutaneous nephrolithotomy 
for stones over 2 cm. A threshold number for the learning curve is not available in the literature. Therefore, it should be performed in 
experienced centers in kidneys that do not have a normal anatomy like a horseshoe kidney.
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measuring 1-2 cm in diameter (1). Although RIRS is a relatively 
common treatment method for kidney stones recently, there 
are not many publications about RIRS in horseshoe kidneys. 
Therefore, we would like to share our experience with RIRS 
surgery done in patients with horseshoe kidney anomaly.

Materials and Methods

Data from 107 patients who underwent RIRS for kidney stones 
between 2013 and 2016 in our clinic was retrospectively reviewed. 
Patients over 18 years of age with full set of demographic and 
post-operative data were included in the study. Patients with 
horseshoe kidney anomaly detected on computed tomography 
(CT) were included in the study. Patients’ data were reviewed 
in terms of age, sex, stone location, stone diameter, stone-free 
status and post-operative complications. The longest axis of the 
stone measured was recorded as the stone diameter. Success 
status was defined as either no residue or a residue smaller than 
4 mm on control CT taken on the 1st month of operation. Due 
to the retrospective nature of our study, there was no available 
data on patients who had residual stones after surgery. 

Procedure

The procedure was performed under general anesthesia 
after urine cultures were detected as sterile. Patient was 
positioned from trendelenburg position to lithotomy position. 
Orifices were checked using a 22 F cystoscope. Routine rigid 
ureterorenoscopy and routine stenting were not performed 
before operation. Following insertion of a hydrophilic guide 
catheter, a 9.5-12F urethral access sheet was introduced. A 
flexible ureterorenoscopy was placed (Storz  Flex X2©) and 
stones were fragmented using the Holmium-YAG laser 
(Litho 20 W Quantasystem®). Laser energy was adjusted to 0.8-
1 Joule and the frequency was set as 5-8 Hz. A 200 µm laser 
probe was used. Dusting method is preferred for lithotripsy. All 
patients received a routine post-operative double-J stent (DJS) 
following surgery.

Results

A total of six patients with horseshoe kidney anomaly were 
included in the study. The mean age of the patients was 
44.5±6.7 years. Four patients were male (66.6%) and two were 
female (33.3%). The mean stone size was 14.5±4.1 (10-22) mm 
and all stones were opaque. Three patients had pelvis stone 
(50%) and the rest 3 (50%) had lower calyx stones. Except for 
one patient, none of the patients required a preoperative DJS. 
Three (50%) patients had a previous ESWL history. Two patients 
(33.3%) were stone-free according to the post-operative non-
contrast CT results (Table 1). None of the patients showed any 
intraoperative or early post-operative complication.

Discussion

Fuchs and Fuchs (2) have reported the first RIRS experience using 
a flexible ureterorenoscopy in 1990. With the recent advances 
in technology in addition to widespread use of the technique, 
today RIRS is used along with ESWL and PNL for kidney stone 
management. RIRS gained more popularity with similar stone-
free rates and low complication profile seen in PNL technique 
(3). Lately, some authors argue that RIRS is a viable treatment 
option in treating 1-4 cm stones (4,5).

The European Association of Urology guidelines use stone size 
and location for determining treatment algorithm in kidney 
stones (1). However, kidney stone management in kidney 
anomalies is still a controversial subject. A study reported 
RIRS as a first-line treatment option in difficult cases such as 
bleeding diathesis, urinary diversion, morbid obesity, horseshoe 
kidney or calyx diverticulitis (6). In our study, we discussed the 
results of RIRS in our patients with horseshoe kidney anomaly.

Horseshoe kidney is the most commonly diagnosed fusion 
anomaly in kidneys. It is seen in 1 out of 400 live births. This 
anomaly is characterized by the anterior position of the renal 
pelvis and higher placement of ureteral exit. It causes insufficient 
drainage, urinary stasis and tendency for stone formation (7).
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Table 1. Pre- and post-operative data of the patients included

Age Sex Pre-operative 
ESWL

Stone 
localization         

Preoperative 
DJS

Stone  
size (mm) 

Stone-free Intraoperative 
complications 

Post-operative 
complications

Patient 1 58 Female No Pelvis Yes 22 No No No

Patient 2 50 Male Yes Lower calyx No 10 No No No

Patient 3 58 Female No Lower calyx No 13 No No No

Patient 4 49 Male Yes Pelvis No 15 No No No

Patient 5 33 Male No Lower calyx No 12 Yes No No

Patient 6 19 Male No Pelvis No 15 Yes No No

ESWL: Extracorporeal shock wave lithotripsy, DJS: Double-J stent
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RIRS in horseshoe kidney was first reported in 2005 in a study 
including four patients with horseshoe kidneys and stone-free 
status was achieved in 3 of them (8). Another study including 
17 patients done by Molimard et al. (9) reported a stone-free 
rate of 88.2%. No major complications were reported and the 
success rate was found to be comparable to PNL results. The 
study reported a mean stone size as 16 mm and all surgeries 
were performed by very experienced surgeons (9). Another 
study reported a  stone-free rate of 70% in 25 renal units and 
low complication rates (10). Gokce et al. (11) in their study done 
on 23 patients, reported a stone-free rate of 73.9% with a mean 
stone size of 16.9±4.1 mm.

In our study, stone-free status was achieved in two (33%) 
patients based on non-contrast CT 1 month after surgery. This 
is a relatively low success rate in comparison with the results 
of the previous studies in the literature. This is thought to be 
caused by the insufficient experience with RIRS surgery in our 
clinic. In addition, the surgeries were not all performed by the 
same surgeon.

Study Limitations

There are not enough learning curve studies, thus, the 
sufficiency of RIRS technique (12). For that reason, we could 
not find a clear answer to the question “when RIRS should be 
performed in kidney anomalies?” However, one should be certain 
that the surgeon is experienced enough before attempting to 
use this technique in surgery of kidneys with anomalies. The 
main limitations of the study include its retrospective design, 
relatively low number of patients and the fact that the surgeries 
were not performed by the same surgeon.

Conclusion 

For high stone-free rates, RIRS for horseshoe kidneys should be 
performed in experienced centers.
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