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Abstract 
Pelvi--ureteric junction (PUJ) obstruction is a well-recognized entity that may present at any 

time – in fetal life, infancy, childhood, or early or late adulthood. As the most common site of 

obstruction in the upper urinary tract. There has been an improved understanding of the 

pathophysiology of primary congenital PUJ obstruction that has been reflected in the evolution 

of surgical options, from open surgical repair to minimally invasive surgery. This article 

discusses the surgical management of this condition alongwith the pathogenesis, clinical 

presentation, and diagnosis of PUJ obstruction. 
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Introduction 

PUJ obstruction is defined as an obstruction 

of flow of urine from the renal pelvis to the 

ureter. Most cases are congenital, but it may 

not become clinically apparent until much 

later in life. 

The incidence of PUJ obstruction is less 

well defined in adults than in children. In the 

paediatric age group, it is the most common 

cause of upper urinary tract dilation. The 

male-to-female predominance is greater than 

2:1, and the left kidney is affected about 

twice as often as the right.
1 

PUJ obstruction 

occurs in adults less frequently than in 

neonates. 

 

Etiology 

PUJ obstruction from congenital causes may 

result from either an anatomic or a 

physiologic defect in the upper ureter.
 

 Primary luminal narrowing caused by an 

incomplete recanalization process in 

utero at the cephalad end of the 

developing ureter. 

 Presence of an aperistaltic segment of the 

ureter. Histopathologic studies reveal the 

replacement of spiral musculature by 

abnormal longitudinal muscle bundles, 

thus normal peristaltic wave cannot be 

generated for flow of urine.
2
 

 Cytokine produced in the urothelium, 

transforming growth factor-β, epidermal 

growth factor expression, nitric oxide, 

and neuropeptide Y have also been found 

as cause of PUJ obstruction.
3
 

 Ureteral kinks or valves produced by 

infoldings of the ureteral mucosa and 

musculature may also cause obstruction. 

 Abnormal insertion of the ureter results 

in high-insertion PUJ obstruction.  

 Crossing vessels compressing or 

distorting the PUJ may cause ureteral 

outflow obstruction.
4
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 Secondary causes can be due to upper 

tract infection, stones, trauma (eg, 

instrumentation) which can cause 

reactive fibrosis and formation of 

stricture.  

 

Presentation 

PUJ obstruction can present at any time of 

life. Initial presentation in neonates and 

infants can be a palpable flank mass. Use of 

antenatal USG has resulted in increase in 

number of patients diagnosed with 

hydronephrosis. 

In older children or adults, intermittent 

abdominal or flank pain, at times associated 

with nausea or vomiting, is a frequent 

presenting symptom. A detailed history may 

reveal that the pain correlates with periods 

of increased fluid intake associated with 

swelling in loin which disappears when 

large amount of urine is passed (Dietl’s 

crisis). Findings of microhematuria, pyuria, 

or frank urinary tract infection may be 

present. 

 

Diagnosis 

Goal- To determine both the anatomic site 

and the functional significance of an 

apparent obstruction. 

 

1. Ultrasonography (USG) is the initial 

diagnostic study. It visualizes dilatation 

of the collecting system & determine the 

level of obstruction. Parenchymal 

thickness, degree of hydronephrosis, 

status of opposite kidney and presence of 

stones can be diagnosed with accuracy. 

 

 Antenatal USG: Detection of antenatal 

hydronephrosis (ANH) by ultrasound 

usually occurs in the second trimester 

with a renal pelvic dilation (RPD) cutoff 

of greater than or equal to 4 mm. ANH 

is present if fetal renal antero-posterior 

diameter (APD) is ≥4 mm in the second 

trimester and ≥7 mm in third trimester.
5
 

 

Classification of antenatal 

hydronephrosis, based on renal pelvic 

anteroposterior diameter  

 

  Second 

trimester 

Third 

trimester 

Mild 4-6 mm 7-9 mm 

Moderate 7-10 mm 10-15 mm 

Severe >10 mm >15 mm 

                           

If fetal hydronephrosis is detected, the 

following parameters are evaluated: 

1. Severity of hydronephrosis: The 

likelihood of a congenital kidney or 

urinary tract anomaly increases with 

the severity of RPD. 

2. Unilateral versus bilateral 

involvement: Bilateral involvement 

increases the risk of a significant renal 

abnormality and the risk of impaired 

postnatal renal function. 

 
 Postnatal USG: The timing depends 

on the severity of antenatal 

hydronephrosis and whether there is 

bilateral involvement or an affected 

solitary kidney. Examination is 

avoided in the first 2  days after 

birth because hydronephrosis may not 

be detected because of extracellular 

fluid  shifts that underestimate the 

degree of hydronephrosis. However, in 

infants with bilateral hydronephrosis 

and those with a severe 

hydronephrotic solitary kidney, urgent 

evaluation on the first postnatal day is 

done because of the increased 

likelihood of significant disease and 

possible need for early intervention. 

For unilateral hydronephrosis without 

antenatal bladder pathology, 

performing postnatal sonography 1-4 

weeks after birth is recommended.
5 

 

Advantages and disadvantages 

The main advantages are ease of use, ability 

to detect other causes of renal disease like 
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polycystic kidney disease, non-invasive, 

lack of radiation and contrast, low cost & 

easy availability. Disadvantages are 

dependence on operator skills and non-

assessment of functional status of kidney.
 

 

2. Excretory urography remains a good 

option for radiographic diagnosis after 

USG. Kidney function test should be 

normal for the test to be done. Classical 

findings are, delay in function on 

affected side associated with a dilated 

pelvicalyceal system. If the ureter is 

visualized, it is of normal caliber. It 

asseses function in obstructed kidney 

and delineates anatomy. 

 

3. Diuretic renography measures the 

drainage time from the renal pelvis and 

assesses total and individual kidney 

renal function. It is the best test to 

establish that dilation of the renal 

collecting system is due to obstruction. 

A substance(DTPA or MAG-3) that is 

filtered by glomeruli and not absorbed is 

given intravenously. 
99m

Tc- MAG3 is the 

preferred isotope because of favourable 

imaging and dosimetry considerations 

over 
99m

Tc- DTPA. Diuretic is given 20 

minutes into the study to allow time for 

filling of the collecting system.
6
 

 

Functionally significant obstruction is often 

diagnosed with diuretic renal scanning with 

non washout of isotope even after Lasix. 

Poorly functioning kidneys (< 10%) are 

often best treated with nephrectomy.  

 

Advantages and disadvantages 

The benefits are that iodine-based 

intravenous contrast is not used, radiation 

exposure is minimal, and renal function can 

be better quantified. The disadvantage is that 

insight into renal anatomy is not obtained. 

 

4. Dynamic pressure perfusion studies 
done in cases with equivocal diuretic 

renograph, that is inability to 

differentiate obstructive from non-

obstructed dilated system by placing a 

percutaneous nephrostomy tube. First 

described by Whitaker in 1973, the renal 

pelvis is continuously perfused at 

10mL/min with normal saline solution or 

dilute radiographic contrast solution 

under fluoroscopic control. Renal pelvic 

pressure is monitored during the 

infusion, and the pressure gradient 

across the PUJ is determined. During the 

infusion, the bladder is continuously 

drained with an indwelling catheter to 

prevent transmission of intravesical 

pressures. Renal pelvic pressure ranging 

up to 15 to 22 cm H2O are highly 

suggestive of a functional obstruction. 

 

5. Helical CT angiography may be used 

to help establish the anatomy of PUJ 

obstruction and associated vessels.
7
It is 

not routinely indicated. 

 

6. MR Urography offers the advantages of 

no radiation exposure and excellent 

anatomical and functional details with a 

single study, especially in children. The 

study also provides details of renal 

vasculature, renal pelvis anatomy, 

location of crossing vessels, renal 

cortical scarring, and ureteral fetal folds 

in the proximal ureter. 

 

7. Endoluminal ultrasonongraphy is a 

technique in which small- diameter (6F) 

sonographic probes are placed in the 

ureter, usually at the same time as 

endopyelotomy, to evaluate the nature of 

the PUJ obstruction and to localize any 

adjacent vasculature before endoscopic 

incision. On compared with HCTA 

(35%), it was found that endoluminal 

ultrasonography identified more crossing 

vessels in patients withPUJ 

obstruction(70%).
8
It can identify both 

arteries and veins. It can approximate 

vessel size and determine the dynamic 

location of vessels with respirations. It 
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may be employed immediately before 

endopyelotomy to delineate the dynamic 

location of vessels that can change with 

respirations, thus facilitating the proper 

placement, depth, and length of 

endopyelotomy incision. 

 

Surgical intervention 

Indications for intervention are: 

 Hydronephrosis 

 Bouts of renal colic 

 Evidence of parenchymal damage 

 Development of  infection 

 

(A) Open operative intervention 

Aim of repair  

 To create a widely patent and funnel 

shaped uretero-pelvic junction of 

adequate caliber. 

 Dependent drainage 

 Watertight anastomosis 

 Tension-free anastomosis 

 Adequate vascular supply 

 

Dismembered pyeloplasty 

Preferred because it is applicable to the 

different clinical scenarios. 

 Can be used if ureteral insertion is high 

on the pelvis or already dependent. 

 Pemits reduction of a redundant pelvis 

or straightening of a tortuous proximal 

ureter. 

 Anterior or posterior transposition of 

the PUJ can be done in obstruction due 

to accessory or aberrant lower pole 

vessels. 

 It is not suited to a PUJ Obstruction due 

to multiple or lengthy proximal ureteral 

strictures or patients with a small 

intrarenal pelvis. 

 

Method 

The proximal ureter is dissected cephalad to 

the renal pelvis, leaving a large amount of 

periureteral tissue to preserve the ureteral 

blood supply. Below the level of the 

obstruction, a suture is placed on the lateral 

aspect of the proximal ureter to orient for the 

subsequent repair. Medial and lateral aspects 

of the dependent portion of the renal pelvis 

are marked with traction sutures. The PUJ 

tissue is excised, and the proximal ureter is 

then spatulated on its lateral aspect. The 

apex of this lateral, spatulated aspect of the 

proximal ureter is brought to the inferior 

border of the renal pelvis, whereas the 

medial side of the ureter is brought to the 

superior aspect.
9
The anastomosis is of 

ureteral and renal pelvic wall is done in a 

watertight manner. Anastomosis over an 

internal stent is done, which is left in situ.

 

 

 
 

Fig. 1: Dismembered pyeloplasty 
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In redundant renal pelvis, a “reduction” 

pyeloplasty can be performed by excising 

the redundant portion of the pelvis. The 

cephalad aspect of the pelvis is closed with 

running bsorbable sutures down to the 

dependent portion and then to the ureter.
9 

It 

allows transposition of the PUJ in relation to 

aberrant vessels. 

Advantages 

 Good exposure of PUJ 

 Ability to tailor renal pelvis 

 Watertight anastomosis 

 Familiar anatomy for all surgeons 

Disadvantages 

 Large surgical incision 

 Post-operative pain and recovery time 

more 

 

Flap procedures  

 Can be combined with dismembered 

pyeloplasty in a dilated extra renal 

pelvis. 

 Creates more funnel shaped PUJ. 

 Useful in cases with dependent PUJ 

despite significant pelvic dilation. 

 Interferes less with ureteral blood 

supply. 

 Useful in PUJ obstruction in horse-

shoe/pelvic kidney 

FOLEY Y-V PLASTY 

 Originally designed for repair of a PUJ 

obstruction secondary to a high ureteral 

insertion.
10

 

 Generally been replaced by 

dismembered pyeloplasty 

 Contraindicated when transposition of 

lower pole vessels is necessary  

 

Method 

CULP-DE WEERD SPIRAL FLAP 

 For large, easily accessible extrarenal 

pelvis in which the ureteral insertion is 

already in a dependent, oblique 

position. 

 Useful when both PUJ Obstruction and 

a relatively long segment of proximal 

ureteral narrowing or stricture occur in 

the same setting. 

 

Method 

SCARDINO-PRINCE VERTICAL FLAP 

 Used only when dependent UPJ Is 

situated at the medial margin of a large, 

square (“box-shaped”) extrarenal pelvis 

 

The vertical flap technique cannot produce 

as long a flap as the spiral flap. 

 

 
 

Fig. 2: Foley Y-V plasty 
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Fig. 3: Spiral Flap 

 
 

Fig. 4: Vertical Flap 

 

 
Fig. 5: Ureterocalycostomy 

 

Method 

URETEROCALYCOSTOMY 

 Used as primary reconstructive procedure 

whenever a PUJ obstruction or proximal 

ureteral stricture is associated with a 

relatively small intrarenal pelvis. 

 When the PUJ is associated with 

rotational anomalies such as horseshoe 

kidney. 
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 Well accepted salvage technique for the 

failed pyeloplasty.  

 

(B) Endourologic management 

Open operative intervention for PUJ 

obstruction with 95% success rate provides a 

widely patent, dependently positioned, well- 

funnelled PUJ. Several less invasive 

alternatives to standard operative 

reconstruction are now available. The 

advantages of endourologic approaches 

include a significantly reduced hospital stay 

and postoperative recovery. However open, 

laparoscopic, or robotic pyeloplasty can be 

applied to almost any anatomic variation of 

PUJ obstruction and taking into account the 

degree of hydronephrosis, ipsilateral renal 

function, concomitant calculi, and possibly 

the presence of crossing vessels. 

A full thickness incision is made laterally 

through the obstructing proximal ureter, 

from the ureteral lumen out to the peripelvic 

and periureteral fat to avoid any crossing 

vessels. The incision is then left to heal over 

a double J stent. More recently, the 

procedure has been undertaken using a hot 

knife or Holmium laser. Endopyelotomy can 

also be performed ureteroscopically in 

retrograde manner. Whichever approach is 

adopted, initial access across the obstructing 

pelviureteric junction is required for a safe 

endopyelotomy to be performed. 

 

Percutaneous antegrade endopyelotomy 

With several alternative minimally invasive 

options available including laparoscopy, a 

percutaneous approach is most appropriate 

for those patients with concomitant 

pyelocalyceal stones, which can then be 

managed simultaneously. Contraindications 

to a percutaneous endopyelotomy are similar 

to the contraindications to any endourologic 

approach and include a long segment (> 2 

cm) of obstruction, active infection, or 

untreated coagulopathy.
11

 Mere presence of 

crossing vessels is not a contraindication to 

an endopyelotomy. However, significant 

entanglement of the PUJ by crossing vessels 

can occasionally be identified and this may 

render any endourologic approach 

unsuccessful. 

Complications 

 Haemorrhage  

 Infection  

 

Studies 

 A study by Van Cangh and colleagues 

found that the presence of a crossing 

vessel lead to a lower success rate with 

endopyelotomy compared to the 

absence of a crossing vessel (42% vs 

86%)
12

 

 Kapoor and colleagues found a lower 

success rate (62% vs 90%) for patient 

with poor renal function (GFR = 5-

15ml/min) who underwent anterograde 

endopyelotomy, as compared to patients 

with better renal function 

(GFR>15ml/min).
13

 

 Biyani and colleagues found patients 

with mild to moderate hydronephrosis 

have higher success rates compared to 

those with severe hydronephrosis.
14

 

 

The presence of a crossing vessel, 

preoperative differential split renal function 

< 30%, PUJ obstruction >2 cm and 

moderate to severe HDN are associated with 

a poor prognosis with primary 

endopyelotomy, and  laproscopicpyeloplasty 

as first-line treatment should be done.  

Endopyelotomy is a less invasive procedure 

with a shorter operative time and can be 

useful for pts with significant medical 

comorbidities or contraindications to 

laparoscopy. Finally, endopyelotomy is the 

treatment of choice for failed pyeloplasty 

and concomitant renal calculi. 

 

(C) Laparoscopic pyeloplasty 

Laparoscopicpyeloplastyhaslower patient 

morbidity, shorter hospitalization, and faster 

convalescence, with the reported success 

rates matching those of open pyeloplasty 

(≥90%).Following the similar surgical 
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principles of anatomicdissection and repair 

used in open pyeloplasty, 

laparoscopicpyeloplasty has been shown to 

provide the success rates surpassingthose of 

endopyelotomy by approximately 10% to 

30%.
15 

It can be performed by either retroperitoneal 

or transperitoneal approach.Various 

techniques can be divided into dismembered 

and non-dismembered techniques.The 

dismembered or Anderson-Hynes technique 

involves division of the PUJ and excision of 

the narrowed segment, followed by 

reanastomosis of the ureter to the renal 

pelvis. Non-dismembered techniques are 

Foley Y-V plasty and Fengerpyeloplasty 

Contraindications: 

 Uncorrected coagulopathy 

 Active UTI 

 Cardiopulmonary compromise 

 Bleeding diathesis 

 

(D) Robotic-assisted laparoscopic 

approach 

 The most widely used robotic system is the 

da Vinci Robot (Intuitive Surgical, 

Sunnyvale, CA), with the reported benefits 

of enhanced three-dimensional vision, 

motion scaling, tremor reduction, improved 

dexterity, and increased range of motion. 

Procedure is performed in a transperitoneal 

manner providing a larger working space for 

the robotic arms, although the feasibility of 

retroperitoneal approach has been recently 

demonstrated in a small number of 

patients.
16

 Ureteral stent may be placed via a 

cystoscopic retrograde or laparoscopic 

antegrade manner. 

 In both transperitoneal and retroperitoneal 

approaches, at least four different trocars are 

used in a robotic-assisted procedure 

including three for the robotic arms and one 

for the surgical assistant to perform suction, 

irrigation, retraction, and suture 

introduction. Following the initial 

laparoscopic access and trocar placement, 

the robotic system is placed in close 

proximity to the operating table and the 

robotic arms are attached to the laparoscope 

and specifically designed laparoscopic 

instruments. The surgeon at the console 

operates via the control of the robotic arms, 

while the assistant remains at the bedside 

and performs suction, retraction, exchange 

of laparoscopic instruments, suture needle 

introduction, and removal. The general 

surgical steps are identical to those for non-

robotic-assisted laparoscopic 

pyeloplasty.
17

Urinary leak is the only 

complication specific to the procedure.
 

 

Summary 
Most studies define treatment “success” as 

resolution of both symptoms and 

hydronephrosis. Laparoscopic pyeloplasty 

yields success rates of 93% to 100%, 

equivalent to those of open pyeloplasty. 

Endopyelotomy is significantly less 

effective, with success rates varying 

according to the particular approach 

employed; 67% to 86% for anterograde 

endopyelotomy.
15 

The superior effectiveness of laparoscopic 

pyeloplasty over endopyelotomy becomes 

even more pronounced in the long-term. 

Dimarco and colleagues followed patients 

after laparoscopic pyeloplasty or 

endopyelotomy and the 3, 5, and 10 year 

recurrence-free survival rates were 85%, 

80% and 75% for laparoscopic pyeloplasty 

and only 63%, 55%, and 41% for 

endopyelotomy, respectively.
18 

 The 5 year mean success rate of anterograde 

endopyelotomy is only 42% in the presence 

of a crossing vessel. Laparoscopic 

pyeloplasty, unlike endopyelotomy, allows 

for transposition of crossing vessels from 

anterior to posterior or vice versa with a 

90% success rate.
18 

Complications of laparoscopic pyeloplasty 

include urinary leak, UTI, stent migration 

and haemorrhage requiring transfusion. 

Reported complication rates are 0-18% with 

most series citing about 10%.
15 
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Complications of endopyelotomy include 

haemorrhage requiring transfusion, ureteral 

avulsion, stricture. Complication rates range 

from 0-42%. Comparable to laparoscopic 

pyeloplasty, endopyelotomy has 

complication rates of about 10%.
18 

Most failures from laparoscopic pyeloplasty 

occur in the first 2 years.
19 

If laparoscopic 

pyeloplasty fails, open surgery is used as a 

salvage procedure, with success rates of 

approximately 86%.
20

 Endoscopic 

intervention such as endopyelotomy, with 

success rates of approximately 70%can also 

be used.
21 

In a study by Link et al comparing robotic 

and laparoscopic pyeloplasty in a 

prospective manner, the mean operative time 

and total room time for robotic cases were 

found to be significantly longer than 

laparoscopic cases by 19.5 and 39 minutes, 

respectively. With mean follow-up times of 

11 to 39.1 months, the rates of surgical 

success are in the range of 94.7% to 100%.  

Robotic cases were also found to be more 

costly than laparoscopic cases (2.7 times) 

due to longer operative time, increased 

consumables costs, and depreciation of the 

robot system. In the hands of experienced 

laparoscopic surgeons, the use of the robot 

does not seem to provide significant clinical 

or cost advantage compared with 

conventional laparoscopic approach. In 

additional to cost, additional concerns for 

the robotic-assisted laparoscopic pyeloplasty 

include limited instrumentation and need for 

experienced bedside laparoscopic 

assistance.
22 

No prospective randomized trial has been 

successfully completed to compare 

laparoscopic with open pyeloplasty to date 

because of the unwillingness of the patients 

to undergo randomization due to the 

different levels of perceived invasiveness. In 

a retrospective study, Bauer and colleagues 

(1999) compared 42 laparoscopic 

pyeloplasties and 35 open pyeloplasties. 

With a minimum follow-up of 12 months for 

each of the patients, the two groups were 

found to be equivalent in pain relief (90% 

vs. 91%, respectively) and relief of 

obstruction (98% vs. 94%, respectively).
23

 

In another retrospective study, Soulie and 

colleagues examined 26 laparoscopic 

pyeloplasties and 28 open pyeloplasties 

(Soulie et al,2001). The two groups were 

found to be equivalent in mean operating 

time (165 vs. 145 minutes, respectively); 

mean blood loss (92 mL vs. 84 mL, 

respectively); perioperative complication 

rate (11.5% vs. 14.3%, respectively); mean 

hospital stay (4.5 days vs. 5.5 days, 

respectively); and radiologic success (89% 

vs. 89%, respectively). However, more 

laparoscopic patients were found to have 

returned to normal activity by postoperative 

day 15 (90% vs. 70%, respectively).
24
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