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Background: Horseshoe kidney (HSK) represents a unique challenge for performing pyeloplasty due to its 
anomalous anatomy. Our study aimed to report our results in treating children with hydronephrosis in HSK 
and to investigate the differences in prognosis based on the cause of obstruction and the surgical approach. 
We also aimed to share our experiences by characterizing the success rates and complications after surgery.
Methods: We retrospectively reviewed the clinical data of hydronephrosis patients with HSK who were 
treated with pyeloplasty from August 2009 to June 2022. The patients were grouped according to different 
surgical methods and causes of obstruction, and then the clinical characteristics and outcomes were analyzed.
Results: Thirty-one patients were included in this retrospective cohort observational study, and surgical 
success was achieved in 80.6% (25/31) of patients. There was no significant difference in complications 
between open pyeloplasty (OP) and laparoscopic pyeloplasty (LP) groups (2/16 vs. 4/15, P=0.374). At 6 
and 12 months postoperatively, both OP and LP groups experienced a decrease in anteroposterior pelvic 
diameter (APD) and the ratio of APD to the thickness of renal parenchyma (P/C ratio), accompanied by an 
increase in renal parenchymal thickness. Two patients of reobstruction were caused by missed crossing vessels 
in primary operation. The success rate of patients with crossing vessels (62.5%) was significantly lower than 
that of patients without crossing vessels (100%) (P=0.018).
Conclusions: Our study found that intrinsic obstruction, crossing vessels, and high insertion were the main 
causes of hydronephrosis in HSK, with missed crossing vessels being the primary cause of reobstruction. Our 
results demonstrate that both OP and LP are safe and effective in treating hydronephrosis in HSK patients.
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Introduction

Horseshoe kidney (HSK) is the most common renal fusion 
anomaly, occurring in approximately 1 in 500 children (1).  
HSK usually develops between 4 and 6 weeks of fetal 
development and can be associated with other kidney 
abnormalities, including duplex systems, vesicoureteral 
reflux (VUR), and hydronephrosis (2). Hydronephrosis 
is a common structural abnormality in about one-third 
of HSK patients, resulting from intrinsic obstruction, 
high ureteral insertions, abnormal ureteral courses 
anterior to the isthmus, crossing vessels, kinking ureter 
and other abnormal structures (3-5). Surgical treatment 
of this complex condition is challenging, and various 
techniques have been suggested, including conventional 
dismembered pyeloplasty, symphysiotomy, vascular hitch, 
endopyelotomy, and ureterocalicostomy (4-9). Pyeloplasty, 
proposed by Anderson and Hynes, has remained the 
gold standard for surgical treatment of hydronephrosis 
in children for decades, with a high success rate of more 
than 90% regardless of the methods (10,11). However, 
pyeloplasty can be challenging in patients with HSK due 
to the abnormal structure of the kidney. While several 
small case series studies have reported the feasibility and 
effectiveness of pyeloplasty in children with HSK, limited 
research has compared different surgical procedures 
(5,7,12). In the present study, we aimed to report our results 
in treating children with hydronephrosis in HSK and to 
investigate the differences in prognosis based on the cause 
of obstruction and the surgical methods. We also aimed to 

share our experiences by characterizing the success rates 
and complications after surgery. We present this article in 
accordance with the STROBE reporting checklist (available 
at https://tau.amegroups.com/article/view/10.21037/tau-
23-406/rc).

Methods

Patients

Patients diagnosed with hydronephrosis in HSK and 
underwent pyeloplasty at our institution between August 
2009 and June 2022 were retrospectively reviewed in 
this cohort observational study. Surgical intervention 
was performed if either ultrasound showed progression 
of hydronephrosis, patients had clinical symptoms, renal 
function of the hydronephrotic kidney <40%, decrease in 
split renal function >10%, or severe upper urinary tract 
dilatation (Society of Fetal Urology grade IV) (13) (http://
uroweb.org/guidelines/compilations-of-all-guidelines/). 
Patients with a renal dysplasia, a VUR, or incomplete data 
were excluded. 

Data collection and definition

Preoperative data included patient age, weight, gender, 
symptom, latera l i ty,  and ul trasound parameters . 
Ultrasonography recorded the anteroposterior pelvic 
diameter (APD) and the thickness of the renal parenchyma 
(C). The APD and P/C ratio (ratio of APD to the thickness 
of renal parenchyma) were used to evaluate the extent of 
hydronephrosis before and after surgery. Intraoperative 
findings and postoperative pathology were used to identify 
the cause of obstruction. Intrinsic obstruction was defined 
as ureteral lumen stenosis, and pathological examination 
showed muscular hypertrophy or dysplasia, fibrous tissue 
hyperplasia.

Assessment methods for follow-up included clinical 
manifestations, ultrasound, and urine routine. We choose 
to examine urine routine when patients undergoing 
symptoms such as fever, lower urinary tract symptoms or 
pyuria that make us doubt the possibility of urinary tract 
infections (UTI). Postoperative complications were defined 
as patients requiring further management, such as UTI, 
and reobstruction. UTI was defined as a symptomatic urine 
infection associated with a temperature over 38 ℃, and a 
pure bacterial growth >105 organisms on culture of a clean-
catch urine sample (14). Reobstruction was defined as the 
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need to redo dismemberment pyeloplasty if symptoms 
such as abdominal pain and vomiting were present, or if 
the Society of Fetal Urology grade was increased or the 
APD increased by more than 1 cm on ultrasound. All 
postoperative complications were classified according to 
the Clavien-Dindo classification, with postoperative UTI 
defined as Clavien-Dindo classification II and reobstruction 
defined as Clavien-Dindo classification IIIb (15). Surgical 
success was defined as the absence of reoperation and UTIs 
associated with this surgery. Ultrasound examination was 
performed 6 and 12 months after surgery and annually 
thereafter. Follow-up time, surgery methods, operation 
time, and postoperative length of stay (LOS) was also 
collected.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013) (16). This study 
obtained approval from the Ethics Committee of Beijing 
Children’s Hospital, Capital Medical University, National 
Center for Children’s Health (No. [2023]-E-043-R). 
Individual consent for this retrospective analysis was waived.

Surgery

Surgery was performed with open pyeloplasty (OP) 
or laparoscopic pyeloplasty (LP). All procedures for 
hydronephrosis in HSK do not involve division of the 
isthmus of the HSK. All procedures were performed by 
four surgeons with same qualifications and experience of 
OP and LP surgery. The choice of surgery modalities was 
largely determined by the experience and preference of the 
surgeon. For children younger than 1 year of age and of a 
weight less than 10 kg, we tend to perform OP. In addition 
to age and weight, the preference of the surgeon is also 
an important factor in the choice of surgical approach. 
Based on our institution’s experience, the use of LP in 
low-body-weight, small-age children can lead to limited 
access to ureter and increased incidence of intraoperative 
complications and side injuries due to the small space for 
abdominal manipulation. In a slightly inclined position 
with the affected side elevated, LP was performed using 
a transperitoneal methods with three ports (5 mm). The 
colon was mobilized to expose the renal pelvis up to the 
ureteropelvic junction (UPJ). When crossing vessels were 
detected, the UPJ and pelvis were delivered anterior to the 
crossing vessels and anastomosis was performed. If high 
ureteral insertions were encountered, the previous UPJ was 
ligated or cut with the redundant renal pelvis, and a neo-
UPJ was anastomosed with 5-0 absorbable monofilament 

running suture at the most dependent position of the renal 
pelvis. The normal ureter was then identified distally, and 
dissection was carried out proximally toward the renal 
pelvis. Ureteropelvic anastomosis began from the most 
dependent portion of the incised pelvis to the most inferior 
point of the ureter. During the procedure, the surgeons 
first tried a double-J (DJ) stent if the stenotic segment had 
resolved halfway through the anastomosis. If the DJ stent 
was well placed in an antegrade fashion, a perinephric 
drain and urethral catheter were placed simultaneously. 
The appropriate catheter size was selected based on the 
patient’s age: 6, 8, 8–10, and 10–12 F catheters were 
selected for patients aged 0–2, 2–5, 5–10, and 10–16 years, 
respectively. In our study, all LP patients were placed 4.7 F 
DJ stent except for one patient under 1 year old was placed 
4 F DJ stent. None of the patients had difficulty placing 
the DJ stent. For OP, an average size of 5 cm subcostal 
flank incision was made. OP followed the same steps as LP, 
and a nephrostomy tube and external ureteral stent were 
placed. The nephrostomy tube serves to drain the urine, 
while the external stent serves to support the neo-UPJ. 
The distal end of the external ureteral stent didn’t arrive 
to the bladder. External ureteral stent would be removed 
6–7 days after surgery. The nephrostomy tube was clamped 
24 hours before removal and the methylene blue test was 
performed at the time the nephrostomy tube was clamped. 
If the methylene blue urine was drained and there were no 
complications within 24 hours, the nephrostomy tube would 
be removed. The DJ stent was removed under general 
anesthesia using a cystoscope 4–6 weeks after the operation.

Statistical analysis

All statistical analyses were performed using R software 
(version 2244.2.2, http://www.r-project.org). Preoperative 
and postoperative ultrasound parameters were performed 
with GraphPad Prism (GraphPad Prism 9.5.0.730 for 
Windows; GraphPad Software; GraphPad, Bethesda, 
MD, USA). Normality test was performed before sample 
comparison (Shapiro-Wilk normality test or Pearson 
normality test). Continuous data following normal 
distribution showed as mean ± standard deviation were 
analyzed by t-test. Continuous data not following normal 
distribution are presented as median [interquartile range 
(IQR)], analyzed by Mann-Whitney U-test, while variables 
between groups were compared using Chi-square test or 
Fisher exact test. All statistical results were reported as two-
tailed P<0.05 is considered statistical significant.

http://www.r-project.org
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Table 1 Patient characteristics 

Variables Value (n=31)

Age (months) 51.0 (26.0–83.0)

Weight (kg) 17.4 (13.5–22.5)

Gender

Male 20 (64.5)

Female 11 (35.5)

Follow-up time (months) 31.0 (10.5–75.5)

Symptom

No 13 (41.9)

Yes 18 (58.1)

Laterality

Left 22 (71.0)

Right 9 (29.0)

Surgery modality

OP 16 (51.6)

LP 15 (48.4)

Operation time (min) 94.0 (72.8–130.0)

Cause of obstruction

Crossing vessels only 7 (22.6)

Intrinsic obstruction only 7 (22.6)

High ureteral insertions only 2 (6.5)

Crossing vessels with intrinsic obstruction 4 (12.9)

Crossing vessels with high ureteral 
insertions

3 (9.7)

Crossing vessels with intrinsic obstruction 
and high ureteral insertions

1 (3.2)

Crossing vessels with intrinsic obstruction 
and kinking ureter

1 (3.2)

Intrinsic obstruction with high ureteral 
insertions

4 (12.9)

Intrinsic obstruction with kinking ureter 2 (6.5)

Postoperative LOS (days) 7.0 (5.5–11.0)

Complications

UTI 4 (12.9)

Reobstruction 2 (6.5)

Data are shown as median (interquartile range) or number 
(percentage).  OP, open pyeloplasty; LP, laparoscopic 
pyeloplasty; LOS, length of stay; UTI, urinary tract infections.

Results

Patient characteristics

One patient with renal dysplasia was excluded and three 
patients were excluded due to missing data. A total of 31 
patients were included and followed up for more than  
6 months. The median age of the overall cohort at the 
time of surgery was 51.0 months (IQR, 26.0–83.0 months), 
while the median weight was 17.4 kg (IQR, 13.5–22.5 kg). 
All patients had grade 4 hydronephrosis before treatment. 
Among them, 58.1% of patients (18/31) were symptomatic, 
with abdominal pain in 14, UTI in 2, abdominal mass 
in 1, pyuria in 1, and hematuria in 1. OP was performed 
in 16 patients (51.6%) and LP in 15 patients (48.4%). 
The causes of obstruction include intrinsic obstruction, 
crossing vessels, high ureter insertion, and kinking ureter. 
In the overall cohort, intrinsic obstruction (19/31, 61.3%) 
was the most common cause of obstruction. Crossing 
vessels were found in 16 patients (51.6%), including four 
patients combined with intrinsic obstruction, three patients 
combined with high ureter insertion, one patient combined 
with intrinsic obstruction and high ureter insertion, and one 
patient combined with intrinsic obstruction and kinking 
ureter (Table 1). In this study, 6 patients (19.4%) developed 
complications. In general, surgical success was achieved in 
25 patients (80.6%). 

Comparison of OP and LP

The comparison of OP group and LP group is shown 
in Table 2. There were no significant differences in age, 
weight, symptom, cause of obstruction, postoperative 
ultrasound parameters, and operation time between the two 
groups (P>0.05). The preoperative APD and P/C in the OP 
group were smaller than those in the LP group (P=0.010), 
while the preoperative C was thicker in the OP group (0.5 
vs. 0.3, P=0.032). The results showed that there was no 
significant difference in complications between the two 
groups [12.5% (2/16) vs. 26.7% (4/15), P=0.374]. A total of 
4 patients presented with UTI. Among them, one patient 
in the OP group had UTI with symptoms of abdominal 
pain and vomiting with nephrostomy tube placed. One 
patient in the LP group had a UTI with symptoms of 
abdominal pain and vomiting with DJ stent placement. 
After DJ stents being removed, two patients in the LP 
group developed UTI. All patients’ symptoms improved 
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Table 2 Patient characteristics of OP group and LP group

Variables OP (n=16) LP (n=15) P value

Age (months) 40.0 (26.5–78.2) 55.0 (29.0–88.0) 0.418

Weight (kg) 15.2 (12.8–20.2) 19.0 (14.5–23.3) 0.373

Symptom 0.565

No 8 (50.0) 5 (33.3)

Yes 8 (50.0) 10 (66.7)

Cause of obstruction >0.99

Crossing vessels 8 (50.0) 7 (46.7)

No crossing vessels 8 (50.0) 8 (53.3)

Preoperative

APD (cm) 2.1±0.6 2.8±0.8 0.010

C (cm) 0.5±0.2 0.3±0.2 0.032

P/C radio 4.3 (2.7–8.9) 11.7 (6.6–21.0) 0.010

6 months postoperatively

APD (cm) 1.5 (1.1–2.0) 1.0 (0.8–1.6) 0.068

C (cm) 0.4 (0.3–0.6) 0.3 (0.3–0.5) 0.367

P/C radio 4.3 (2.2–7.1) 3.3 (2.0–4.5) 0.259

12 months postoperatively

APD (cm) 1.2 (0.9–1.5) 0.7 (0.6–1.4) 0.153

C (cm) 0.5±0.2 0.5±0.2 0.879

P/C radio 2.1 (1.5–4.0) 1.5 (1.2–2.9) 0.374

Operation time (min) 75.0 (71.0–130.0) 100.0 (77.5–130.0) 0.550

Postoperative LOS (days) 11.0 (9.8–12.0) 6.0 (5.0–6.0) <0.001

Complications 0.374 

UTI 1 (6.3) 3 (20.0)

Reobstruction 1 (6.3) 1 (6.7)

Data are shown as median (interquartile range), median ± standard deviation or number (percentage). OP, open pyeloplasty; LP, 
laparoscopic pyeloplasty; APD, anteroposterior pelvic diameter; P/C ratio, ratio of APD to the thickness of renal parenchyma; C, the 
thickness of the renal parenchyma; LOS, length of stay; UTI, urinary tract infections.

after antibiotic treatment. Reobstruction occurred in one 
patient each in the OP and LP groups, and crossing vessels 
were found during the reoperation, which were not found 
in the primary operation. LP performed longer operation 
time than OP with no significant statistical difference 
(P=0.550). Postoperative LOS was significantly longer in 
the OP group compared with the LP group (11.0 vs. 6.0, 
P<0.001).

The trend of changes in preoperative and postoperative 

ultrasound parameters are shown in Figure 1. The decrease 
of APD and P/C ratio in the OP group was relatively gentle, 
and the decrease of APD and P/C ratio in the LP group was 
rapid at 6 months postoperatively, and the changes were 
not significant from 6 to 12 months postoperatively. The C 
thickness in the LP group increased more significantly than 
that in the OP group at 6 months postoperatively, and it was 
similar to rise between the two groups from 6 to 12 months 
postoperatively. 
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Figure 1 Changes in renal ultrasound parameters during post-operative periods. OP, open pyeloplasty; LP, laparoscopic pyeloplasty; APD, 
anteroposterior pelvic diameter; C, the thickness of the renal parenchyma; P/C ratio, ratio of APD to the thickness of renal parenchyma.

Comparison of with and without crossing vessels

As shown in Table 3, there were no significant differences in 
age, weight, symptom, surgery methods, preoperative and 
postoperative ultrasound parameters, operation time, and 
postoperative LOS between the with and without crossing 
vessels groups (P>0.05). In the crossing vessels group, 4 
patients (12.9%) had UTI and 2 patients (6.5%) were found 
reobstruction and cured after reoperation, while there was 
no patient with complication in the no crossing vessels 
group (P=0.018). The success rate in crossing vessels was 
significantly lower than that in the no crossing vessels group 
(62.5% vs. 100%, P=0.018).

The trend of changes in preoperative and postoperative 
ultrasound parameters were shown in Figure 2. APD and 
P/C ratio decreased similarly between the two groups at 
6 and 12 months postoperatively. The C thickness was 
similar to rise between the two groups at 6 and 12 months 
postoperatively.

Discussion

HSK is  the most  common renal  fus ion anomaly. 
Hydronephrosis in HSK is a rare malformation with various 
anatomical variations (8). For treating hydronephrosis in a 
normal kidney, pyeloplasty is considered the gold standard 
treatment, with a success rate exceeding 90% regardless 
of the approach used (11,17). Nevertheless, a minimally 
invasive technique known as LP has emerged as a new 
gold standard for treating hydronephrosis in children, 
and has been increasingly adopted since its introduction 
in the 1990s (18). In recent years, robotic technology has 
been developing rapidly and becoming more widely used 
in pyeloplasty (19). The advent of robotic technology has 

mitigated some of the technical challenges associated with 
laparoscopic surgery, providing surgeons with advanced 
EndoWrist instrumentation and three-dimensional 
visualization (20).

In our study, we analyzed data from 31 patients of 
hydronephrosis in HSK, including 15 patients that 
underwent OP and 16 patients that underwent LP. We 
investigated the outcomes between OP and LP, with and 
without crossing vessels. Our findings aim to contribute 
to the management of hydronephrosis in HSK. In our 
study, structural abnormalities causing hydronephrosis 
included intrinsic obstruction, crossing vessels, high 
ureteral insertions, and kinking ureter. In the overall 
cohort, intrinsic obstruction was the most common cause of 
obstruction, which was consistent with previous report (21).  
Previous literature has reported that crossing vessels 
occurrence in 40–80% of patients, and high ureteral 
insertions in 20–40% (5,6,22). In our study, we observed 
crossing vessels in 51.6% of patients, and high ureteral 
insertions in 32.2% of patients. Crossing vessels that cause 
obstruction in isolation can theoretically be treated with 
a vascular hitch (23-25). However, sometimes crossing 
vessels are not the only cause, and intrinsic obstruction 
or high ureteral insertions may also be present. In these 
patients, dismembered pyeloplasty is the most effective 
way to address both extrinsic and intrinsic obstructions 
simultaneously. In our study, all patients with and without 
crossing vessels underwent pyeloplasty.

Our study demonstrated a surgical success rate of 80.6% 
(25/31) in treating HSK. Previous studies have reported 
success rates of pyeloplasty for HSK to be lower compared 
to that of normal kidneys, ranging from 55% to 80% 
and exceeding 90%, respectively (7,11,21,26). Moreover, 
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Figure 2 Changes in renal ultrasound parameters during post-operative periods. OP, open pyeloplasty; LP, laparoscopic pyeloplasty; APD, 
anteroposterior pelvic diameter; C, the thickness of the renal parenchyma; P/C ratio, ratio of APD to the thickness of renal parenchyma.

Table 3 Patient characteristics of with and without crossing vessels

Variables Crossing vessels (n=16) No crossing vessels (n=15) P value

Age (months) 59.0 (36.0–88.5) 41.0 (17.0–70.5) 0.082

Weight (kg) 20.0 (15.0–23.1) 15.0 (10.5–19.5) 0.085

Symptom 0.378

No 5 (31.2) 8 (53.3)

Yes 11 (68.8) 7 (46.7)

Surgery methods >0.99

OP 8 (50.0) 8 (53.3)

LP 8 (50.0) 7 (46.7)

Preoperative

APD (cm) 2.3±0.9 2.6±0.7 0.409

C (cm) 0.4±0.2 0.3±0.2 0.337

P/C radio 5.6 (3.5–11.7) 8.7 (5.3–18.5) 0.268

6 months postoperatively

APD (cm) 1.3 (1.0–2.1) 1.0 (0.7–1.9) 0.212

C (cm) 0.4 (0.3–0.5) 0.3 (0.3–0.5) 0.297

P/C radio 3.6 (2.2–5.2) 3.3 (1.8–5.0) 0.593

12 months postoperatively

APD (cm) 1.1 (0.7–1.6) 0.9 (0.6–1.4) 0.405

C (cm) 0.5±0.2 0.5±0.2 0.752

P/C radio 1.6 (1.4–3.8) 2.0 (1.2–3.4) 0.797

Operation time (min) 94.0 (73.8–128.0) 94.0 (72.8–130.0) 0.979

Postoperative LOS (days) 8.0 (6.0–12.0) 6.0 (5.0–10.5) 0.390

Complications 0.018

UTI 4 (12.9) 0 (0.0)

Reobstruction 2 (6.5) 0 (0.0)

Data are shown as median (interquartile range), median ± standard deviation or number (percentage). OP, open pyeloplasty; LP, 
laparoscopic pyeloplasty; APD, anteroposterior pelvic diameter; P/C ratio, ratio of APD to the thickness of renal parenchyma; C, the 
thickness of the renal parenchyma; LOS, length of stay; UTI, urinary tract infections.
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previous study has shown no significant difference in 
success rates among OP, LP, and robot-assisted LP for 
treating hydronephrosis in HSK (12). Similarly, our present 
study showed no significant difference in success rates 
between OP and LP. For normal kidneys, the incidence of 
complications after pyeloplasty ranges from 0% to 29.3%, 
including urinary leakages, UTI, wound infections, ileus, 
restenosis, and hemorrhage (27). In our previous LP series 
in normal kidney, the success rate reached 93.8%, as 6.2% 
(33/535) of patients developed negative outcome including 
ten patients who was found of reobstruction and underwent 
secondary surgery (28).

In the present study, 19.4% of patients developed grade 
II or IIIb Clavien-Dindo postoperative complications. 
There was no significant difference in the incidence of 
UTI between the LP group, which left catheter in place 
longer, and the OP group, which left catheter in place for a 
shorter period of time. Our study did not find a correlation 
between the duration of indwelling catheterization and 
the occurrence of UTI, and prospective studies with 
larger samples are needed to further explore this question 
in the future. We found no significant difference in the 
rates of reobstruction between the OP and LP groups. 
Reobstruction occurred in two patients because missing 
crossing vessels in the primary operation. This may be 
due to rotation of the renal pelvis, variations in vascular 
alignment and poor visual field exposure in HSK patients. 
In our experience, the laparoscopic methods provide a more 
flexible and extensive way to identify crossing vessels in 
HSK. Compared with open surgery, laparoscopic surgery 
allows for better visualization of the renal pelvis and UPJ, 
which is critical for identifying the presence of crossing 
vessels (5). Additionally, the clear intraoperative anatomy 
of the inferior pole of the kidney in laparoscopic surgery 
provides improved surgical exposure, allowing for a more 
thorough exploration of the medial inferior region of 
the kidney. Given the special anatomy of the isthmus of 
HSK, adequate exploration of this region is essential for 
successful surgery. Laparoscopic surgery provides a more 
thorough dissection of the UPJ and can confirm whether 
crossing vessels exist or not more clearly, which is critical 
for selecting the appropriate surgical technique. Therefore, 
we believe that LP is a valuable method for the treatment of 
hydronephrosis in patients with HSK.

The median duration of postoperative LOS was 
relatively long in our study, because our institution is 
a medical referral center for the treatment of pediatric 
UPJO in China and most patients come from other 

provinces far away from our hospital, it is necessary to 
ensure steady postoperative recovery and avoid multiple 
hospital returns after discharge. In OP group, the LOS was 
significantly longer than LP group. Slower recovery and 
the requirement for removal of the nephrostomy tube in 
some patients during hospital stay may be the reasons for 
prolonged LOS in OP group.

The main limitations of this study are the retrospective 
nature, the small sample size and lack of robotic approach. 
However, this limitation is due to the high rarity of this 
pathology in the pediatric population. In addition, due to 
the long-time span of the study and economic conditions, 
only a few patients underwent CT angiogram and magnetic 
resonance urography which can evaluate vasculature and 
collecting system accurately. Despite above-mentioned 
limitations, our study highlights the consistent reasons for 
obstruction and causes for redo surgery in HSK patients 
undergoing pyeloplasty. Our findings suggest that both OP 
and LP are safe and effective surgical options for treating 
hydronephrosis in HSK, with high success rates and low 
complication rates. Nonetheless, further studies with larger 
sample sizes and prospective designs are warranted to 
confirm our findings and evaluate the long-term outcomes 
of these procedures in HSK patients.

Conclusions

HSK represents a unique challenge for UPJ reconstruction 
due to its anomalous anatomy. Our study found that 
intrinsic obstruction and crossing vessels were the main 
causes of hydronephrosis in HSK, and missed crossing 
vessels were the primary cause of reobstruction. Our results 
demonstrate that both OP and LP are safe and effective in 
treating hydronephrosis in HSK patients, with LP being the 
less invasive option.
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