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CASE REPORT

Laparoscopic transposition for crossing 
vessels (vascular hitch) in pure extrinsic 
pelvic‑ureteric junction obstruction: 
a successful case report of a 2‑year‑old infant 
with horseshoe kidney
Satoshi Ieiri1*   and Kouji Nagata2 

Abstract 

Background:  Pediatric hydronephrosis induced by pelvic-ureteric junction obstruction (PUJO) is treated by dis-
membered pyeloplasty (DP) via open and laparoscopic surgery. The etiology of PUJO involves both intrinsic stenosis 
and extrinsic compression of crossing vessels (CVs). PUJO owing to CVs is also treated by DP, as there is no consensus 
concerning this vascular condition. We encountered a 2-year-old infant with pure extrinsic PUJO combined with 
horseshoe kidney who successfully underwent laparoscopic transposition for CVs (vascular hitch).

Case presentation:  A 2-year-old boy was prenatally diagnosed with left multicystic dysplastic kidney (MDCK) and 
right hydronephrosis and received a definitive diagnosis after birth. At 6 months old, renal scintigraphy revealed a 
non-functioning pattern in the left kidney and an obstructive pattern in the right, showing no response to furosemide 
loading. The patient also had recurrent urinary tract infection, and his right hydronephrosis gradually worsened. We 
decided to perform surgery for the right PUJO. Preoperative enhanced computed tomography detected three right 
renal vessels independently branching from the abdominal aorta. The middle renal vessels were located at the ventral 
side of the pelvis and coincident with the site of PUJO. These vessels were suspected of being CVs. The patient under-
went laparoscopic surgery electively. A 5-mm trocar was inserted at the umbilicus for a 5-mm, 30° rigid scope. Two 
additional ports were then inserted under laparoscope inspection. The dilated right pelvis and CVs were detected 
after ascending colon mobilization. To confirm the pathogenesis of PUJO, the CVs were dissected and taped. After 
taping the CVs, an intraoperative diuretic test was performed using furosemide loading. Peristalsis of the right ureter 
was recognized, and the extrinsic PUJO owing to the CVs was definitively confirmed. We therefore performed transpo-
sition for the CVs (vascular hitch procedure). The CVs were mobilized in the cranial direction and those were wrapped 
by dilated pelvis. The post-operative course was uneventful. The renal scintigraphy findings improved and showed a 
favorable response of furosemide loading.

Conclusions:  The laparoscopic vascular hitch procedure is minimally invasive and effective for extrinsic PUJO due to 
CVs. Anastomotic stricture after Anderson and Hynes DP can be prevented by appropriate patient selection.
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Background
Pediatric hydronephrosis induced by pelvic-ureteric 
junction obstruction (PUJO) has been treated by dis-
membered pyeloplasty (DP) via open and laparoscopic 
surgery since the procedure was first described by Ander-
son and Hynes [1, 2]. Anderson and Hynes DP (AHDP) is 
thus an established procedure and frequently performed 
for PUJO in children and adult patients [3]. Recently, 
robotic surgery was also introduced for this procedure 
[4]. The etiology of PUJO involves both intrinsic stenosis 
and extrinsic compression of crossing vessels (CVs) [5]. 
However, while PUJO due to CVs is frequently recog-
nized in adult patients, it is rarely found in neonates and 
infants [6]. PUJO owing to CVs is also usually treated by 
AHDP because of a lack of a consensus concerning this 
vascular condition [7].

Displacing lower-pole CVs for extrinsic PUJO (vascular 
hitch [VH]) was first described by Hellstrom and modi-
fied by Chapman [8, 9]. VH is highly effective and a rela-
tively low-invasive procedure, depending on the case, but 
the indications and outcomes in children are unclear and 
controversial [10].

We herein report a 2-year-old infant who successfully 
underwent laparoscopic transposition for CVs in pure 
extrinsic PUJO combined with horseshoe kidney (HSK).

Case presentation
A 2-year-old boy had received a prenatal diagnosis of left 
MDCK and right hydronephrosis. The patient was deliv-
ered at 39 weeks, with a body weight of 2910 g, and then 
received a definitive diagnosis of left MCDK and right 

hydronephrosis (grade I) after birth. The renal function 
of the left MCDK with a thin cortex had been almost 
entirely ablated, but the right kidney was suspected to 
have adequately compensated for the left MCDK. The 
patient also had a chromosomal abnormality (46, XY, 
der(5)t(5;13)(p15.3;q22)), atrial septal defect and mental 
retardation.

At six months old, magnetic resonance urography 
(MRU) and renal scintigraphy revealed HSK with right 
PUJO (Fig.  1a). The left kidney had a non-functioning 
pattern, and the right kidney had an obstructive pattern. 
Renal scintigraphy showed no response to the furosem-
ide loading test (Fig.  2). The patient also showed recur-
rent urinary tract infection, and his right hydronephrosis 
had gradually worsened with age (Fig. 1b, c).

Once the patient reached two years old, we decided to 
perform surgery for the right PUJO to prevent renal dys-
function. Preoperative enhanced computed tomography 
detected three right renal vessels independently branch-
ing from the abdominal aorta (Fig.  3a, b). The middle 
renal vessels (renal artery 2) were located at the ventral 
side of the pelvis and were coincident with the site of 
PUJO (Fig.  3c). We therefore suspected the possibility 
of extrinsic obstruction due to these CVs in addition to 
intrinsic stenosis preoperatively.

The patient underwent laparoscopic surgery elec-
tively. Under general anesthesia, the patient was placed 
in the left semi-lateral position. A 5-mm trocar was 
inserted at the umbilicus via the open Hasson method 
for a 5-mm, 30° rigid scope. Pneumoperitoneum was 
established with 8 mmHg carbon dioxide inflation (4 L/
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Fig. 1  Preoperative MR urography findings. a 3 months old, b 1 years old, c 2 years old
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min). Two additional ports were then inserted under 
laparoscope inspection: a 5-mm port below the xiphoid 
for the operator’s right hand and a 5-mm port at the 
middle lower abdomen for the operator’s left hand. The 
dilated right pelvis and CVs were detected after the 
ascending colon was dissected and mobilized (Fig. 4a). 
To confirm the pathogenesis of PUJO, the CVs were 
dissected and taped with vessel tape (Fig.  4b). After 
taping the CVs, an intraoperative diuretic test was per-
formed by an anesthesiologist using furosemide loading 
(Lasix®, 1  mg/kg, Nichi-Iko Pharmaceutical Co., Ltd. 
Toyama, Japan) (Additional file 1: Video S1). Peristalsis 

of the right ureter due to urine flowing was recognized 
after furosemide loading (Fig.  4c). Extrinsic PUJO 
owing to the CVs was definitively confirmed. We there-
fore decided to perform transposition for the CVs (VH) 
instead of AHDP.

The CVs were mobilized in the cranial direction and 
those were loosely wrapped by dilated pelvic anterior 
wall using three interrupted sutures of 4–0 non-absorb-
able monofilament (Fig.  4d). Similar to laparoscopic 
fundoplication, the wrap construction was made in 
order to keep the blood perfusion of the CVs. An 
intra-abdominal drain and stent catheter of the right 

Fig. 2  Preoperative renal scintigraphy findings

Fig. 3  Preoperative enhanced CT findings
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ureter were not inserted. There were no intraoperative 
or postoperative complications.

The post-operative course was uneventful, and MRU 
showed improvement of the right hydronephrosis 
(Fig.  5a). In addition, the renal scintigraphy findings 
improved and showed a favorable response of furosemide 
loading (Fig. 5b).

Discussion
PUJO is caused by intrinsic disorganization or by extrin-
sic compression of CVs. The extrinsic etiology, which 
induces symptoms in older children and adults, was first 
reported by Von Rokitansky in 1842 [11]. The CV inci-
dence rate in PUJO has been reported to range from 11 
to 15% [12]. However, there is no standard consensus 

Fig. 4  Operative findings and procedures. a dilated pelvis and CVs, b dissection of CVs, c taping of CVs and intraoperative DT with furosemide 
loading, d vascular hitch

Fig. 5  Postoperative MRU and renal scintigraphy findings. a MRU, b scintigraphy
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regarding the approach to surgical treatment for this vas-
cular condition.

AHDP for both intrinsic and extrinsic PUJO, developed 
and reported by Anderson and Hynes, is an established 
standard procedure [13]. Open AHDP for the treatment 
of PUJO in children has shown a high success rate and 
favorable outcomes. Laparoscopic AHDP also reportedly 
has a high success rate, similar to the open procedure, 
but resection of the stenotic region and re-anastomosis 
remain challenging techniques in infants and small chil-
dren [14]. In addition, uretero-pelvic anastomosis carries 
a risk of leakage, as well as subsequent urinary peritonitis 
and postoperative stricture. While anastomosis of AHDP 
is inevitable for intrinsic PUJO, alternative procedures 
displacing the CVs cranially and then anchoring them to 
the anterior wall of dilated pelvis are available for extrin-
sic PUJO due to the CVs. Chapman modified this pro-
cedure by securing more superior side of CVs within a 
wrap construction [9]. This VH technique was described 
in a large case series of children in 1999 [10]. The suc-
cess rate of VH is similar to or higher than that of AHDP 
with appropriate patient selection, so patient selection is 
essential for ensuring a successful outcome.

PUJO owing to CVs is not prenatally diagnosed and 
shows intermittent symptoms. The present case was 
prenatally diagnosed with right hydronephrosis and left 
MDCK and carefully followed up. However, the right 
hydronephrosis gradually worsened, and the patient 
developed recurrent urinary infection. He ultimately 
required therapeutic intervention before developing irre-
versible right renal dysfunction. Based on the preopera-
tive enhanced CT findings, we suspected extrinsic PUJO 
owing to CVs and performed intraoperative DT. The 
involvement of intrinsic factors was denied by the confir-
mation of peristalsis of the right ureter, and laparoscopic 
VH was successfully performed without PUJ resection or 
anastomosis. Post-operative complications, such as leak-
age, urinary peritonitis and postoperative stricture, were 
avoided.

HSK is a congenital defect of the urinary tract that 
occurs in 0.25% of the general population and results 
from abnormal mediastinal fusion [15]. The renal ves-
sels thus develop an abnormal relation to the renal pelvis 
and ureters. About two-thirds of all HSK cases have an 
abnormal blood supply to the isthmus. In addition, they 
have two or three arteries to each kidney arising from 
the abdominal aorta and one running to the lower pole. 
HSK possibly result in PUJO of various degree. The ure-
ter usually crosses the anterior surface of the renal isth-
mus while descending to the bladder. Possible causes of 
extrinsic PUJO in cases of HSK kidney include a high 
insertion of the ureter or distortion of the proximal ure-
ter. The proximal ureter loops over the renal isthmus, 

compression from the aberrant vessels at the hilum. Lap-
aroscopic surgery can provide a clear operative view and 
clarify the detailed anatomical structure, even in cases of 
HSK.

Conclusion
When performing surgery for PUJO, pediatric surgeons 
must determine the cause of the obstruction and must 
have technical option of VH with intraoperative DT 
based on the correct selection of the patients.
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PUJO: Pelvic-ureteric junction obstruction; DP: Dismembered pyeloplasty; CVs: 
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MRU: Magnetic resonance urography.
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