
294 Indian Journal of Urology,Oct-Dec 2013, Vol 29, Issue 4

For correspondence: Mr. Alistair Rogers, 
Department of Urology, Level 3, Freeman Hospital, Heaton, 
Newcastle upon Tyne, NE7 7DN, UK.  
E-mail: Alirogers76@hotmail.com

INTRODUCTION

Pelviureteric junction obstruction (PUJO) of the 
kidney can cause pain, recurrent urinary tract 
infections, hydronephrosis and loss of renal unit 
function. Surgical intervention is often required and 
numerous treatment strategies have been employed. 
These modalities have changed with time. PUJO 
can be considered congenital or acquired and recent 
algorithms for the management of PUJO have 
highlighted the importance of establishing intrinsic 
(e.g. atreteic or stenosed ureteral segment) or extrinsic 
(e.g. lower pole crossing vessel) compression in 
deciding optimal primary management.[1]

Following the description in 1949 by Anderson and 
Hynes, open dismembered pyeloplasty became the 
gold standard.[2] Endoscopic management in the form 
of endopyelotomy was introduced in the 1990’s and 

success rates of up to 70-90% quoted.[3] Retrograde and 
antegrade approaches have been used and laser, cutting 
balloon and cold knife endopyelotomy are described. 
Laparoscopic pyeloplasty was first described in 1993[4] and 
success rates comparable to open pyeloplasty of 84-98% are 
quoted.[1,5-7] Some now believe that laparoscopic pyeloplasty 
is the new gold standard, having superior outcomes compared 
to endopyelotomy and less morbidity compared to open 
pyeloplasty.[1] Other modalities for primary intervention 
include robotic pyeloplasty, which may have equivalent 
results to laparoscopy, but is not as widely available and has 
less follow-up to date.[8]

There appears to be a wide variation in current practice 
with some centers in the USA and UK utilizing antegrade 
or retrograde endopyelotomy as primary treatment of PUJO, 
rather than pyeloplasty.[9,10] Success rates vary depending on 
the definition of success[11] and the modality of intervention. 
There is little doubt that there are good outcomes following 
primary intervention. This means there is minimal data on 
salvage strategies in those patients who develop a recurrent 
PUJO following a prior repair a situation termed “secondary 
PUJO” in this review. The aim of the review is to describe 
the management options for patients with secondary PUJO.

Secondary PUJO assessment

Definitions of treatment success and failure vary within 
the literature. Failure can be considered as the inability 
to improve symptoms, dynamic renographic parameters, 
renal unit function or hydronephrosis. Tan et al. defined 
success in their cohort as drainage on a diuretic renal scan 

Sy
m

po
si

um

Access this article online
Quick Response Code: Website:

www.indianjurol.com

DOI:

10.4103/0970-1591.120110

Management of secondary pelviureteric junction 
obstruction

Alistair Rogers, Tahseen Hasan
Department of Urology, Freeman Hospital, Heaton, Newcastle upon Tyne, NE7 7DN, UK

ABSTRACT
Pelviureteric junction obstruction (PUJO) of the kidney can lead to a number of different clinical manifestations, which 
often require surgical intervention. Although the success of pyeloplasty and endopyelotomy are good, there are still a 
number of patients who fail primary treatment and develop secondary PUJO. These treatment failures can be a challenging 
cohort to manage. This article aims to provide a comprehensive overview on the surgical options available to the urologist 
for managing secondary PUJO as well as providing some guidance on assessing factors that will influence management 
decisions.
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(Whittaker test in equivocal cases) and direct visualization of 
the PUJ at ureterorenoscopy.[12] Other success criteria have 
included symptomatic resolution (i.e. more than 80% pain 
relief) associated with stable or improved renal function and 
improved washout from the renal pelvis (i.e. T1/2 < 20 min) 
on renal scan.[1] A combination of reduction of symptoms 
and an improvement in renogram or intravenous urogram 
(correct expansion) has also been used.[13] Application of 
success definitions can be problematic. In one study patients 
with abnormal renography were considered a success as there 
was an improvement of renal function, hydronephrosis and 
symptoms.[12] Equally patients had improved/normalized 
renograms but were considered failures as they had persistent 
symptoms.

In long standing obstruction with significant dilatation, 
renographic or ultrasound scans may not return to “normal” 
after primary treatment. In this situation, symptomatic 
improvement and stabilization of renal unit function are 
the markers of success. Authors have identified lack of 
consistency in terminology and definition between studies as 
a particular problem in making clear comparisons between 
results of different treatments.[7,11] This should be considered 
when analyzing different treatments and counseling patients.

Failure of primary treatment can be considered as early or 
late. For the purpose of this review, both scenarios will be 
termed “secondary PUJO.” The causes of failed treatment 
include; poor surgical technique, an “irreparable pelvi-caliceal 
system,” PUJ ischemia with re-stenosis, anastomotic leak 
with urinoma and fibrosis, a missed crossing vessel which 
can occur in 18%-50% of cases, ureteric stent malfunction 
and diabetes.[1,12,14] Most treatment failures present within 
the first 18 months following the procedure.[1,12] However, 
secondary PUJO has been identified in patients up to 5 years 
after primary treatment.[15] This suggests a prolonged follow-
up may be necessary in these patients. 

It is important to elucidate possible risk factors for failed 
primary treatment.[12] Dynamic renography is required to 
assess differential function and the degree of obstruction. If 
treatment failure is confirmed or suspected, helical computed 
tomography should be considered to assess for extrinsic causes 
such as a crossing vessel or fibrosis, the presence of renal 
calculi and the degree of hydronephrosis. Giving patients 
realistic expectations is important. Patients should be warned 
of the risk of kidney loss and further treatment failure. In a 
cohort of 128 laparoscopic pyeloplastys, 18 were considered 
failures at a median interval of 2.5 months (84% success of 
primary treatment). Salvage treatment was only possible for 
just over half and overall only 44% were salvaged.[12]

Multivariate analysis of patients following laparoscopic 
pyeloplasty identified diabetes mellitus, longer hospital 
stay, higher American Society of Anesthesiologists score, an 
indwelling stent at the time of pyeloplasty and ureteral stent 

malfunction as risk factors for treatment failure.[12] Following 
salvage treatment a body mass index >30 and ureteral stent 
malfunction were identified as risk factors for further failure. 
The presence of diabetes mellitus has been linked to a 
poorer outcome in reconstructive procedures of the urinary 
tract and may be due to the micro vascular changes seen in 
diabetics.[16] As such, closely regulating blood sugars in the 
peri-operative period may aid the reconstructive outcome.

Management options for secondary PUJO

There are a number of options available to the clinician 
for management of secondary PUJO. The best option for 
the patient will depend on numerous factors including; 
individual upper tract anatomy, presence of renal 
calculi, concurrent medical conditions, informed patient 
preference, availability and experience of individual 
techniques, symptoms, renal function and the type of 
primary treatment modality. Treatment options and 
predominant management decisions for secondary PUJO 
are outlined in a flow chart algorithm [Figure 1]. The 
options to be considered within this review will be:
•	 Antegrade and retrograde endopyelotomy
•	 Pyeloplasty (open, laparoscopic, robotic)
•	 Complex reconstruction; ureterocalycostomy, 

ileoureteral replacement
•	 Autotransplantation ± boari flap pelvivesicostomy
•	 Long-term ureteric stenting or percutaneous 

nephrostomy
•	 Nephrectomy (open or laparoscopic)
•	 Observation.

Endoscopic management
Managing failed pyeloplasty can be challenging as previous 
surgery can result in fibrosis, distorted anatomy and a need 
for considerable mobilization if open or laparoscopic/
robotic surgery is performed. Therefore, an endourological 
approach can reduce morbidity and provide a shorter 
hospital stay and quicker post-operative recovery. Many 
centers appear to utilize endopyelotomy as the mainstay 
of treatment for the failed pyeloplasty. Endourologic 
management of PUJO was introduced by Ramsay et al. in 
1984[17] and further popularized throughout the 1980s by 
urologists such as Badlani et al. who developed the term 
“endopyelotomy.”[18] Retrograde and antegrade approaches 
are used. Retrograde techniques include the wire cutting 
balloon (e.g. accusize endopyelotomy) and ureteroscopic 
laser pyelotomy, usually with the holmium or neodymium-
doped yttrium aluminum garnet laser[19] [Figure 2]. Incisions 
for endopyelotomy should be made in the lateral aspect of 
the PUJ as anatomical studies have demonstrated there is less 
chance of encountering a crossing vessel in these region.[20]  
Usually an eight or 9F ureteric stent is placed afterwards. 
Percutaneous antegrade endopyelotomy has been well 
described and, in some experienced centers, results for 
primary PUJO has approached those of open/laparoscopic 
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Figure 1: Flow chart algorithm for assessment and treatment of patients with secondary pelviureteric junction obstruction

Figure 2: Utilisation of accusize endopyelotomy in the treatment of secondary pelviureteric junction obstruction. The patient had an open pyeloplasty 10 years 
previously. The markers signifying the proximal and distal extent of the cutting balloon can be clearly seen
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pyeloplasty.[9,21] The use of a percutaneous antegrade 
endopyelotomy in the management of secondary PUJO 
should certainly be considered if there are concomitant 
pelvi-calyceal stones, especially >2 cm, which can be 
managed simultaneously. Both antegrade cold knife and 
laser endopyelotomy techniques are described.

Contraindications to endourological management of 
secondary PUJO are; a long stenosed segment (>2 cm), 
uncontrolled coagulopathy and active infection. In view 
of this, accurate pre-operative anatomical assessment of 
the PUJO and renal vasculature is required with computed 
tomography and/or retrograde studies. The impact of a 
crossing vessel on management is controversial. Reports 
have suggested that this in itself is not a contraindication to 
primary endoscopic management of the PUJ.[22] However, 
recent algorithms have suggested that in the presence of 
extrinsic compression e.g. a crossing vessel, endopyelotomy 
success rates fall and pyeloplasty should be considered.[1] 
If a significant crossing vessel is identified in a previous 
failed endopyelotomy then repeat endopyelotomy is not 
recommended and as such laparoscopic or open repair is 
advised.[23]

Endopyelotomy after failed pyeloplasty
A summary of some contemporary series of failed 
laparoscopic pyeloplasty are described in Table 1. The success 
rates of laparoscopic pyeloplasty are 84-98%.[1,6-8,24,25] 
Endopyelotomy used for secondary PUJO in these patients 
had a success rate of around 70%.[1,12] Not all patients are 
suitable for endoscopic treatment. In one study, only 10 
out of 18 were deemed suitable for endopyelotomy.[12] 
Similar success rates are seen for patients treated with 
endopyelotomy (antegrade and retrograde) following 
previous open pyeloplasty.[25,26] A higher success rate 
(87.5%) was described in a large series of 72 patients using 
cold knife antegrade endopyelotomy following failed 
open pyeloplasty.[27] It would appear that in the context of 
secondary PUJO, there is little difference in the outcome 
between an antegrade and retrograde approaches.[28] Some 
series would suggest that balloon dilatation is not as 
effective as laser/cutting endopyelotomy, although the 

number of endoscopic procedures reported in the literature 
for secondary PUJO are small, making direct comparison 
difficult.[25,29] Patients tend to choose a minimally invasive 
technique if given a choice[25] but they should be warned 
of the need for a third treatment. When endopyelotomy 
is utilised for patients following a failed pyeloplasty, some 
authors have suggested little difference in outcomes as 
compared to endopyelotomy in a primary PUJO.[28,30,31]

Endopyelotomy after failed endopyelotomy
Following a failed endopyelotomy, 90% of urologists in the 
USA would opt for surgical repair (57% open pyeloplasty 
and 34% laparoscopic pyeloplasty) rather than a repeat 
endopyelotomy.[12] In a recent large series of 113 laser 
endopyelotomies, 41 (36%) were for primary treatment 
failures. Of these, only 10 (25%) had a previous endopyelotomy.
[1] This tendency is because repeat endopyelotomy is less 
effective than open or laparoscopic repair in the salvage 
setting. In a cohort of 22 patients receiving either antegrade 
or retrograde endopyelotomy the success rate at 4 years was 
only 37% following previous endopyelotomy, where as it was 
71% following previous open pyeloplasty.[26]

Laparoscopic re-do pyeloplasty
Laparoscopic pyeloplasty has been described by a number 
of authors following previous open, laparoscopic and 
endoscopic treatment[1,14,32-35] [Table 2]. Transperitoneal[33] 
and retroperitoneal[1] approaches have been successfully 
used. Different technical approaches to laparoscopic 
repair of the PUJ have been described [Figure 3]. A re-do 
Anderson Hynes dismembered pyeloplasty is preferred in 
cases where there is a missed crossing vessel at the time 
of primary treatment. A non-dismembered foley V-Y 
plasty is classically described for a high insertion PUJ. It 
has been described in secondary PUJO and can be utilized in a 
retroperitoneal approach. Presence of a crossing vessel, need to 
reduce the renal pelvis size and a proximal ureteric stricture are 
relative contraindications to its use in a primary or secondary 
setting.[36] There does not appear to be a significant difference in 
the outcome between each technique.[1] Where significant renal 
pelvis reduction is required, the Culp-DeWeerd pyeloplasty 
can be used although this can be challenging laparoscopically. 

Table 1: Salvage treatment employed for secondary PUJO following laparoscopic pyeloplasty

Series Failures (%) Salvage treatment number Number patients 
salvagedConservative Endoscopic 

repair
Lap pyeloplasty Open pyeloplasty Simple 

nephrectomy

Maynes 2008 7 (8) 3 1 0 0 1 -

Moon 2006 6 (4) 2 2 0 1 0 -

Mufarrij 2008 6 (5) 0 2 2 0 2 4

Rassweiler 2007 8 (6) 0 4 0 3 1 -

Szydelko 2012 3 (5) 1 1 0 2 0 2

Varkarakis 2004 10 (4) 0 9 1 2 (after failed 
endoscopic)

0 10

PUJO=Pelviureteric junction obstruction
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Z-plasty and Fenger pyeloplasty have also been described.[1] 
Placement of a ureteral stent prior to the procedure may help 
to aid identification of the ureter.

Laparoscopic pyeloplasty following previous endopyelotomy

Due to the poorer outcomes of repeat endopyelotomy 
following primary endoscopic treatment, laparoscopic 
pyeloplasty may become the treatment of choice for 
this cohort of patients. In one series of 143 laparoscopic 
pyeloplasty’s, 21 (15%) had previous endopyelotomy.[1] 
Sundaram et al.[33] described 33 patients undergoing re-do 
laparoscopic pyeloplasty after endopyelotomy, with an 83% 
success rate. The dissection was more difficult and the mean 
operative time was 6.2 hours. Open conversion occurred in 
one patient and 8/36 (22%) had some form of post-operative 
complication. There can still be significant peri-ureteric 
fibrosis following endopyelotomy making laparoscopy more 
technically challenging. However in experienced hands it 
would appear that laparoscopic pyeloplasty can be safely 
performed in a secondary setting with similar outcomes to 
that of primary pyeloplasty.

Laparoscopic pyeloplasty following open surgery
Prior open surgery can lead to fibrosis, scarring, poorer 
access and distorted anatomy. Despite these technically 
challenging aspects of laparoscopic repair, a recent series 
described a low complication rate with minimal conversions, 
major complications or blood transfusions.[14] A success rate 
of 84% was also reported in 25 patients by Inagaki et al.[37] 
Shapiro described nine patients who underwent laparoscopic 
pyeloplasty following a previous open repair.[32] Mean operating 
time was 204 min and there were no major complications. At 
5 years, 8/9 (89%) had a successful outcome.[32] Within the 
current literature, it is difficult to make clear comparisons in 
complication rates between primary and secondary pyeloplasty. 
In experienced hands, similar results to that seen with primary 
laparoscopic pyeloplasty can be reached and it should remain 
a procedure performed by technically proficient laparoscopic 
surgeons with adequate expertise.

Laparoscopic pyeloplasty following previous laparoscopic 
surgery
Re-do laparoscopic pyeloplasty after a prior laparoscopic 
pyeloplasty can be a challenging procedure. Although there 
is little data on the subject, caution has been suggested before 
considering this technique. In a series of 143 laparoscopic 

Figure 3: Reconstructive options in the management of primary and secondary 
pelviureteric junction obstruction. Variations in anatomy may require different 
surgical techniques. (1) Foley V-Y plasty (2) Culp-deWeerd spiral pyeloplasty  
(3) Anderson-Hynes dismembered pyeloplasty (4) Uretero-calicostomy

1

2

3

4

Table 2: Summarized outcomes of laparoscopic pyeloplasty in patients with secondary PUJO

Study Patient numbers Operative time (mean) Median follow-up 
(months)

Mean hospital 
stay (days)

Success (%)

Sundaram 2003 36 372 10 2.9 83

Piaggio 2007 6 290 7 2.5 80

Basiri 2007 18 254 14 7.2 77

Shapiro 2009 9 204 66 2.1 89

Shadpour 2011 11 208 24 3.6 90

PUJO=Pelviureteric junction obstruction. (In a further study 27 patients underwent laparoscopic pyeloplasty for secondary PUJO but outcome data was mixed with 
patients with primary PUJO and therefore is not included in the Table 1)
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pyeloplastys, eight patients required re-treatment due to 
failure. No patients had a second laparoscopic procedure. 
Four patients underwent endopyelotomy, three open 
pyeloplasty and one open nephrectomy.[1]

Open pyeloplasty for secondary PUJO
Although the proponents of laparoscopic surgery report 
good outcomes of laparoscopic repair for secondary PUJO, 
there are those who suggest that following failure with 
laparoscopic or endoscopic management, open pyeloplasty 
should be employed.[12] This is based on the likelihood of 
significant fibrosis and the good results of open pyeloplasty 
for secondary PUJO. As well as peri-ureteric fibrosis there 
can also be a relatively long segment of stenosed ureter 
and wide mobilization of the proximal ureter and kidney 
is often required. This mobilization then enables bridging 
of the defect and a tension free anastamosis. For the repair, 
a dismembered or flap technique is generally utilized. 
Although these can be complex repairs with difficult 
dissection,[38] some reports suggest no significant difference 
in complication or transfusion rates compared to primary 
repair.[39] Following a prior laparoscopic or open primary 
repair, excellent results have been reported with up to 100% 
not requiring further treatment in the medium term.[26] 
Similar good results are reported for open repair following 
primary endoscopic treatment with success rates up to 
90%.[26,38-40] However, the numbers of patients within these 
reported case series are small. The obvious disadvantage of 
open pyeloplasty is the increased morbidity associated with 
a large incision.

Robotic pyeloplasty
Mention should be made of the advancing technique of 
robotic surgery and management of PUJO. First described 
by Gettman in 2002 where six pyeloplastys were performed 
successfully,[41] its use is increasing, in part due to easier 
intra-corporeal suturing.[42] Some authors feel that the 
anastamosis achieved is superior to the point where a 
ureteric stent may not be required.[43] A recently reported 
large multi-institutional cohort of robotic pyeloplasty 
with 3 year follow demonstrated equivalent success rates 
to that of laparoscopic and open pyeloplasty at 97%.[44] 
However, of the 168 patients reviewed only 21 (12.5%) 
were performed for secondary PUJO, having had prior 
surgical treatment. Although the success rate of robotic 
pyeloplasty in these secondary PUJO procedures were still 
good, care must be taken in extrapolating these results, 
especially as there are no studies to date specifically 
evaluating robotic pyeloplasty in secondary PUJO. Longer 
term follow-up and further experience is clearly warranted.

Complex reconstruction and auto transplantation
Ureterocalicostomy requires anastomosis of the proximal 
ureter to a lower pole calyx [Figure 2]. Indications include 
primary PUJO with intra-renal pelvis, secondary PUJO, 
complex anatomy and obliterated PUJ/ureter after prior 

surgery. There is limited data in the literature of its use 
in primary or secondary PUJO. Success rates of over 80% 
are described.[45-47] Good long-term outcomes in children 
are also reported.[48] Significant complications can be 
encountered such as anastomotic leak, re-stenosis and 
renal artery thrombosis with renal loss.[45] Approximation 
of ureteric and calyceal urothelium and excision of 
renal parenchyma in proximity to the anastomosis are 
considered to be important factors in achieving a durable 
outcome. Although laparoscopic calicostomy has been 
described,[49] to date the majority of these procedures are 
performed open.

In situations where ureteric and renal pelvis repair are 
not possible ileal interposition or autotransplantation 
can be considered. Despite ileal interposition being first 
described in the 1950’s,[50] there is limited long-term data 
concerning patient outcomes, especially in the context of 
secondary PUJO. Good long-term kidney function can be 
seen in up to 80% at 5 years.[51] However, up to a quarter 
of patients may require some form of re-intervention i.e. 
nephrectomy, PCNL (Percutaneous nephrolithotomy) or 
re-anastamosis of proximal ileal segment. Urinary tract 
infections and metabolic acidosis were observed in up to a 
third.[51] Laparoscopic assisted ileal interposition has been 
reported with comparable results and reduced morbidity.
[52] Alternative to ileal ureter is auto transplantation. 
Following nephrectomy and bench preparation the kidney 
is usually re-sited in the right iliac fossa due to better access 
to the iliac vessels. This can typically be combined with a 
boari flap and pelvivesicostomy. It has been described in 
loin-pain hematuria syndrome and renal artery stenosis 
with good effect. Successful cases of laparoscopically 
assisted auto-transplantation have also been reported.[53]

Long-term ureteric stenting
Patient preference, clinical, patient or surgical factors 
may require consideration of long-term ureteric stenting 
as treatment of secondary PUJO. Negative aspects to this 
strategy include stent symptoms, stent blockage, urinary 
tract infection and the need for regular stent changes. 
Extra-anatomical stents, such as the Detour stent, are used 
less widely but have the advantage of less stent symptoms 
and are longer lasting requiring no or fewer changes.[54,55]

Nephrectomy
Open or laparoscopic nephrectomy may be utilized in 
patients with poor renal function (<15% on renography) 
and ongoing symptoms. It can also be considered in 
patients who have good function with severe symptoms 
and who do not want to consider reconstructive surgery, 
which carries a risk of failure and the subsequent need 
for yet more intervention. However patients should be 
carefully counseled about nephrectomy in the presence 
of good renal unit function. In chronic pain syndromes, 
removal of the end organ can still result in ‘phantom’ pain 
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as described in patients post nephrectomy for polycystic 
kidney disease.[56] Despite the lack of data in the literature 
on pain in patients having nephrectomy for chronic 
PUJO, we think patients should still be warned that it is 
difficult to guarantee that nephrectomy will definitely 
cure chronic renal pain.

Observation
Observation for patients with failed primary management 
would appear to be an increasingly viable option.[6,7] It 
should be considered where there are minimal symptoms 
and preserved renal function. However, there is little data 
to suggest how long observation should go on for, how 
frequently functional assessment should be performed and 
the likelihood of renal loss over time. Patient factors such as 
age and co-morbidities need to be carefully assessed. Even if 
there is a slow reduction in renal unit function it may be that 
attempted salvage is not warranted in the context of these 
other factors. Intriguingly spontaneous improvement in 
renal function and symptoms has been reported in patients 
undergoing observation.[12]

Management of PUJO treatment failure in 
children

In children, the gold standard for primary management 
remains open dismembered pyeloplasty. However, as 
with the adult population, there is also increasing use of 
a laparoscopic approach.[29] Success rates of pyeloplasty 
are over 90% and although the majority of failures occur 
within the first 12 months, they can occur up to 3 years post 
procedure.[57] Ultrasound scan is often used more frequently 
in follow-up and identifies failures with good accuracy, 
reducing the need for renography and the associated 
radiation exposure. Renography can then be reserved for 
patients with hydronephrosis.[57]

In open pyeloplasty failures, it would appear that endoscopic 
treatment is inferior to re-do pyeloplasty. In a series of 105 
open pyeloplastys, there were seven failures (6%). Five 
patients had balloon dilatation, with only one success and 
one patient had failed laser endopyelotomy. Therefore, 
six patients required open surgery with three re-do 
pyeloplasty and three ureterocalicostomy.[57] There was 
dense scarring in all, which may explain the failure of 
endoscopic intervention, and two undiagnosed crossing 
vessels. Despite challenging surgical procedures, the success 
rate was reported as 100% at 18 months. In a subsequent 
series, 14 patients underwent re-do pyeloplasty (12 open, 
two lap) and 18 had endoscopic intervention (10 laser 
endopyelotomy, eight balloon dilatation). At 3 years, the 
success rates in the endoscopic group was 39% versus 100% 
in the re-do pyeloplasty group.[58] Factors associated with 
poor outcome following endoscopic treatment included age 
>4 years, use of balloon dilatation (only one success) and 
length of ureteric stricture >5 mm.[58]

Follow-up after surgical management of 
secondary PUJO

There is debate regarding the optimum length of follow-
up after primary pyeloplasty. Some authors have suggested 
that the follow-up after endopyelotomy should be as long 
as 3 years.[13] Although the majority of failures were within 
the 1st year, a significant number of treatment failures 
occurred after 12 months. Some failures even occurred 
after 5 years. The resource constraints of patients and many 
medical institutions mean patients are often not followed 
up for this length of time. Within the setting of secondary 
PUJO treatment, it is also unclear how long patients should 
be followed up after re-do surgery. One approach would 
suggest close surveillance in the first 12 months and then a 
bi-annual or annual review for at least 3 years.[15]

Conclusions

Continued good success rates of primary repair mean that 
secondary PUJO is a thankfully uncommon scenario for the 
clinician to manage. However it is important to appreciate 
the options that can be discussed with the patient if treatment 
failure occurs. The mode of secondary intervention will be 
determined by individual upper tract anatomy, concurrent 
medical conditions, presence of symptoms, renal unit function 
and the modality of primary treatment. Informed patient 
preference is a vital part of developing a patient centered 
management plan. Pragmatically, the local availability of 
individual techniques and the expertise of urological staff 
will also have an impact on the final decision.

The lack of standardized terms for treatment success and 
failure following primary and secondary intervention, 
makes clear comparisons between studies assessing different 
treatment modalities difficult.[11] There are no randomized 
controlled trials assessing different treatments in a secondary 
treatment context. As experience with secondary treatment 
grows and further studies are published, we would agree 
with other authors that standardized terms would aid 
clinicians in assessing the literature and counseling their 
patients.[7,11] The small overall numbers of secondary PUJO 
treatment reported in the literature makes clear conclusions 
difficult. However, it would appear that following primary 
pyeloplasty (laparoscopic or open) endopyelotomy carries 
a good balance of minimal co-morbidities and reasonable 
success rates. Following primary endopyelotomy there 
is evidence to support secondary laparoscopic or open 
pyeloplasty as a good option. As laparoscopic pyeloplasty 
experience, in particular intra-corporeal suturing, continues 
to improve, it may be that secondary laparoscopic pyeloplasty 
develops a wider remit of indications in the management 
of secondary PUJO. The increasing use of robotic assisted 
laparoscopic pyeloplasty may also be of use to surgeons 
attempting surgical repair of difficult secondary PUJO. 
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There will always be particularly challenging cases where 
more complex reconstruction is required. In these situations 
patients should be managed within a multi-disciplinary 
team environment and by surgeons with good experience 
in upper tract reconstruction.
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