
Impact of Extracorporeal Stent Placement during 
Laparoscopic Pyeloplasty on Operative Duration

Objectives: Ureteric stent insertion during laparoscopic pyeloplasty is the common practice for the reconstruction of ureteropel-
vic junction obstruction (UPJO). The long and hard learning curve of the method leads still controversy among surgeons. The utility 
of extracorporeal stent insertion in terms of shortening the length of operation time will be discussed in this study.
Methods: A total of 36 children who underwent pyeloplasty for UPJO were evaluated retrospectively. Indications for pyeloplasty 
were: Obstruction findings in renal scintigraphy, progressive kidney function loss, increasing in anteroposterior pelvis diameter in 
renal ultrasonography, and current clinical symptoms (febrile urinary tract infection and flank pain). Extracorporeal stent insertion 
procedure was performed as the following order: Ureteropelvic area and ureter were visualized transperitoneal by three trochars, 
and UPJO was excised. Thereafter, the ureter is taken out of the skin from pelvic trochar entrance and is spatulated. JJ stent is placed 
into the ureter. Following this move, the ureter is taken into the intra-abdominal area and first ureteropelvic suture is performed 
intra-abdominally.
Results: Thirteen of patients were girls and 23 were boys. Open surgery was applied for 15 patients (Group 1) and laparoscopic 
pyeloplasty (Group 2) to 21 patients. In Group 2, JJ stent was placed intracorporeally for six patients (Group 2a) and extracorpore-
ally for the other 15 patients (Group 2b). The average age in Group 1 was 49.2±52 months; it was 86±29 months in Group 2a and 
144±52 months in Group 2b, and the significant difference was present (p<0.001). There was statistically significant difference 
between Group 1 and Group 2 regarding with mean hospital stay (40 h in Group 1 and 42 h in Group 2; p=0.001). Post-operative 
JJ stent removal time was 58.8 days in Group 1 and 52.89 days in Group 2. In Group 2b patients, placing the stent extracorpore-
ally took a significantly shorter operation time and the difference between the operation times of the groups (2a [192 min±3.76] 
and 2b [135 min±2.6] [p<0.001]) was statistically significant. No statistical difference was found between Group 1 (9.87±5.5 mm) 
and Group 2 (12.91±5.3 mm) in terms of renal anteroposterior diameters in the control ultrasonographic evaluation at the post-
operative 2nd year (p=0.23). There was no difference between the two groups as a result of the evaluation of renal functions by 
scintigraphy at the post-operative 1st year (Group 1: 3.95±2%; and Group 2: 0.78±5.3%).
Conclusion: According to the consequences in this study, extracorporeally ureteric stent insertion during laparoscopic pyelo-
plasty shortens the length of operation duration so that extracorporeal insertion might be preferred in cases where it is difficult 
to place the stent during laparoscopic pyeloplasty.
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In pediatric patients, ureteropelvic junction obstruction 
(UPJO) is a major reason for obstructive uropathy.[1] To cor-

rect the defect, various treatment modalities include lapa-
roscopic pyeloplasty, robot-assisted pyeloplasty, small-in-
cision open retroperitoneal repairs, laparoendoscopic 
single-site pyeloplasty, and retroperitoneoscopic assisted 
pyeloplasty have been used in recent years.[2-5] Among these, 
laparoscopic pyeloplasty is still considered the main surgi-
cal reconstruction method for minimally invasive approach 
in children.[6-8] During the operation, the common practice 
is to create an waterproof anastomosis, necessitating stent 
insertion. As a result of it has a long and hard learning curve, 
there is still controversy about the method of JJ stenting. 
Stent placement has been performed extracorporeally for 
several years, but in the literature, there are limited studies 
about this technique, and it is not statistically indicated that 
the technique shortens the operation time.[9,10]

In the present study, we compared post-operative urinary 
system dilatation, operation duration, mercaptoacetyltri-
glycine-3 (MAG-3) findings for two distinct laparoscopic py-
eloplasty techniques (intra and extracorporeal stent placing) 
and aimed to highlight extracorporeal stenting advantages. 
According to the best of our knowledge, this technique sig-
nificantly shortens the operation time as never reported any 
other studies with statistical data in the literature in children.

Methods
This study is ethically approved by the authorities in our 
hospital ethical committee with a number of 2466 and the 
date August 20, 2019. Between 2014 and 2017, a total of 
36 children who had UPJO diagnosis underwent pyeloplas-
ty in pediatric urology clinic. These operations were per-
formed by a single surgeon. Cases were followed up for 
2 years after surgery and evaluated retrospectively in the 
present study.

Indications for pyeloplasty were poor drainage (time to 
reach the maximum of the curve or half clearance time 
[T1/2] >20 min) or progressive kidney function loss or pro-
gressive increase in anteroposterior pelvis (AP) diameter 
and renal parenchyma thinning in renal ultrasonography 
or current clinical symptoms (febrile urinary tract infection 
and flank pain).

In this study age, operation techniques, operation dura-
tion, complications, post-operative JJ stent removing time, 
pre-operative-post-operative anteroposterior pelvic diam-
eter, hydronephrosis degree, and renogram findings are 
evaluated.

Renal pelvis anteroposterior diameter and Society of Fetal 
Ultrasound’s system were used for hydronephrosis grad-
ing, which included mild (Grade 1-2), moderate (Grade 3), 

and severe (Grade 4). UPJO with symptomatic stenosis or 
decreased kidney function was documented with MAG-3.

Dismembered pyeloplasty was performed for all 36 pa-
tients in this study. Fifteen of them were operated with 
open pyeloplasty including flank incision (Group 1) and 21 
of them were operated with transperitoneal laparoscopic 
pyeloplasty (Group 2). In Group 2, JJ stent was placed intra-
corporeally for six patients (Group 2a) and after these pa-
tients, all new cases with a number of 15, stent was handled 
extracorporeally (Group 2b). In extracorporeal method, 
ureteropelvic area was visualized transperitoneal by three 
trochar, UPJO was excised and ureter dissected. Thereaf-
ter, ureter is taken out of the skin from pelvic trochar en-
trance and is spatulated (Fig. 1). JJ stent is placed into the 
ureter (Fig. 2). Following this move, ureter is taken into the 
intra-abdominal area and first ureteropelvic suture is per-
formed intra abdominally.

Figure 1. Extracorporeal spatulation.

Figure 2. Extracorporeal stent insertion.
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The surgery success was defined as Grade 2 and lower 
grade hydronephrosis in ultrasonography and also detect-
ing objectively in scintigraphy the improving of obstruc-
tion findings. All cases are evaluated with ultrasonography 
1 month after the operation and with both ultrasonogra-
phy and scintigraphy 6 month after the operation.

Statistical Analysis
The Statistical Package of the Social Science software 22.0 
for Windows was used for the statistical analysis. Categori-
cal variables are presented as number and percentage and 
numerical variables are presented as mean±standard devi-
ation. Continuous variables that were not normally distrib-
uted (e.g., age) were compared using the Mann-Whitney 
U-test, while the others were compared using Student’s 
t-tests. Categorical variables such as complications were 
compared using the Chi-squared test. Values of p<0.05 
were considered statistically significant.

Results
Patient demographics are summarized in Table 1. Twenty 
patients had UPJO in the right kidney and 16 patients in 
the left kidney. Fifteen patients were treated with open 
pyeloplasty and 21 patients were treated with laparo-
scopic pyeloplasty. They were followed up at least years. 
Laparoscopic pyeloplasty performed patients were older 
and it was significantly different from the other group 
(p<0.001). No complications (stent dislodgment, stent 
related urinary tract infection, and urinary leak) were ob-
served. Operation time was 123.53 min in Group 1 and 
151.85 min in Group 2. The time was significantly longer 
in Group 2 (p<0.001). Intraoperative data are summarized 
in Table 2.

In Group 1, mean pre-operative AP diameter was 33.2 mm. 
It was found 20.96 mm on the 1st post-operative month, 
12.97 mm on the 1st post-operative year, and 9.87 mm on 
the 2nd post-operative year. In Group 2, mean AP diameter 
was detected 32.1 mm in pre-operative ultrasonography, 
23.63 mm on the 1st post-operative month, 16.88 at the 1st 
post-operative year, and 12.91 mm at the 2nd post-opera-
tive year (Table 3).

In Table 4, pre-operative and post-operative hydronephro-
sis degrees are reported. There was no significantly differ-
ent result.

Six patients were treated with intracorporeal ureteric stent-
ing and mean operation time was 192 min. However, in 15 
patients placing the stent extracorporeally had a short-
er time as 135 min. Duration of operation was greater in 
Group 2a. Between the two groups, operation times were 
significantly different (Table 5).

Discussion
Laparoscopic pyeloplasty has a difficult learning curve and 
important parts of the method are ureteric stent placing 
and spatulating. To make easier this process extracorpo-
really stent placement has been defined previously.[9,10] 

However, its effect on operation time was not shown in any 
study, according to the best of our knowledge. In the pres-
ent study, we suggest that this method shorten the opera-

Table 1. Demographic characteristics of the patients

 Group 1 Group 2 p 
 (n=15) (n=21)

Age (month) 49.2±52 128±53 <0.001*
  (Group 2a: 86±29)
  (Group 2b: 144±52)
Sex (Boys/girls) 9/6 14/7 0.681
Laterality of UPJO 6/9 14/7 0.112 
(Right/left)

UPJO: Ureteropelvic junction obstruction.

Table 2. Intraoperative data of cases

 Group 1 Group 2 p 
 (n=15) (n=21)

Mean operative time (min) 123.53 151.85 <0.001*
Intraoperative complication (n) 0 0
Postoperative complication (n) 0 0
Length of hospital stay (hours) 40 42 0.001
Post-operative stent staying days 58.8 52.89 0.178
Success ratio % 100 100

Table 3. Summary of anteroposterior diameters and relative functions

 Pre-operative AP Post-operative AP Post-operative AP Post-operative AP Improving of 
 diameter (mm) diameter 1 diameter 1 year (mm) diameter 2 year (mm) relative functions in 
  month (mm)   MAG-3 (%) 1 year

Group 1 33.2±12.4 20.96±8.9 12.97±5.1 9.87±5.5 3.95±2.1
Group 2 32.1±7.1 23.63±7.39 16.88±7.41 12.91±5.3 0.78±5.3
p 0.967 0.354 0.127 0.235 0.703

AP: Anteroposterior pelvis; MAG-3: Mercaptoacetyltriglycine-3.
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tion duration with statistically significant results.

The study by Kocherov et al.[9] reported that the extracor-
poreal ureteric stenting is easy to learn, safe, and a practical 
method. They explained technical details of the method 
widely but did not mention about any statistical data of 
the operation duration. Nadu et al.[10] described the meth-
od in detail; however, there is not any numerical informa-
tion about the outcomes of the procedure and effect on 
the operation duration. In our study, mean operation time 
was found 192 min in intracorporeal stenting; otherwise, 
mean operation time was found 135 min in extracorpore-
al ureteric stenting. It showed us a shorter time and it was 
statistically different. This significant difference depends on 
insertion and spatulation of ureteric stent extracorporeal-
ly. Ureteral mobilization is discussed for reducing the ure-
teral blood supply in many studies.[9,11] While performing 
the ureteral mobilization, we considered the possibility of 
decreased blood flow to ureter but we did not detect any 
problem and used this technique safely.

Long-term follow-up for the hydronephrosis of patients 
showed the success of operation for the treatment of UPJO. 
A study by Tanaka et al.[12] showed that the success ratios 
of open and laparoscopic pyeloplasty are same for still ex-
isting hydronephrosis and this study is also correlated with 
these results. In the present study, laparoscopic pyeloplasty 
duration was longer than open surgery technique and Bra-
ga et al.[13] had shown similar findings with us.

Polok and Apoznański[14] assessed pre-operative and 

post-operative relative functions in 28 children in open 
surgery and found significant improvement. In this study, 
we also found improvement but no significant difference.

Study of Başataç et al.[15] showed that relative functions im-
proved significantly in the 2 years follow-up of the patients 
after open, laparoscopic, and robotic pyeloplasty. In the 
present study also, relative functions improved (0.78) for a 
1 year follow but it was not a significant improvement. We 
revealed the benefits of this method defined previously, 
but the inadequate number of patients is the main limita-
tion of this study.

Conclusion
Extracorporeal ureteric stent insertion and spatulation 
shorten the length of laparoscopic pyeloplasty duration. 
We showed shorten of the operation time significantly in 
this study. Fifteen patients had no complications after the 
operations and its effectiveness for treating UPJO makes us 
to use the laparoscopic pyeloplasty method practically and 
safely. More studies are needed to show the effectiveness 
of placing the JJ stent extracorporeally.
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