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INTRODUCTION

Laparoscopic pyeloplasty is considered a new gold 
standard for the treatment of ureteropelvic junc-
tion obstruction (UPJO). The indications for lapa-
roscopic pyeloplasty are flank pain, infection, stone 
formation, and decreased renal function. Many 
studies have reported that laparoscopic pyeloplasty 
has an excellent success rate ranging from 90–98% 
[1–5]. Success is usually defined as improvement 
in hydronephrosis, as determined by ultrasound 
(US) or intravenous pyelography (IVP), and the im-
provement of function on diuretic renography along 
with a decrease in washout time. Although diuretic 

renography may be the most accurate modality 
with which to evaluate surgical outcome, renal US 
is more commonly used for long–term follow–up 
because it is less invasive and more cost–effective. 
Renal US is performed regularly to document the 
progressive improvement of hydronephrosis after 
pyeloplasty. Although there have been some pub-
lished reports on the longitudinal renal sonograph-
ic changes after this procedure in children [6, 7, 8], 
there is no similar report in adults.
We evaluated the improvement of hydronephrosis 
longitudinally using US and IVP after retroperito-
neal laparoscopic dismembered Anderson–Hynes 
pyeloplasty for adult patients with UPJO.
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Objective We evaluated the improvement of hydronephrosis longitudinally after laparoscopic 
dismembered Anderson–Hynes pyeloplasty in adult patients with ureteropelvic junction obstruc-
tion.
Material and methods Sixteen patients underwent laparoscopic pyeloplasty at our institution between 
January 2006 and June 2012. Hydronephrosis was assessed by ultrasound and intravenous pyelography 
at 3, 6, 12, 18, and 24 months after pyeloplasty. 
Results The mean follow–up time was 24 months. Preoperative hydronephrosis was diagnosed as grade 
2 and grade 3 in 8 patients each. Postoperative improvement of the hydronephrosis by one grade was 
observed in 56%, 73%, 67%, 50%, and 40% of patients at 3, 6, 12, 18, and 24 months, respectively. 
Improvement of the hydronephrosis by two grades was observed in 6%, 27%, 33%, 50%, and 60% of 
patients at 3, 6, 12, 18, and 24 months, respectively. In 5 of 12 patients (42%), hydronephrosis was still 
improving even after 12 months postoperatively. 
Conclusions Adult patients demonstrate relatively rapid improvements in the degree of hydronephrosis 
after laparoscopic pyeloplasty and continue to improve for a long time. 
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material AND METHODS

Material

Between January 2006 and June 2012, 16 patients 
with UPJO were treated by retroperitoneal laparo-
scopic dismembered Anderson–Hynes pyeloplasty at 
our institution. The group included 8 females (50%) 
and 8 males (50%) with a mean age of 30 years. All 
operations were performed by a single surgeon (T.I.). 
Flank pain was the presenting complaint for 15 pa-
tients (94%). Four patients (25%) presented with re-
current pyelonephritis. All 16 patients had UPJO as 
confirmed by renal US, IVP, retrograde pyelography, 
and a diuretic renal scan. The patients had the dis-
ease on the right side in 4 cases and on the left in 12 
cases. Nine patients (56%) had crossing vessels iden-
tified at the time of surgery. Four patients (25%) had 
renal calculi associated with UPJO (Table 1).

Surgical procedure	

Laparoscopic dismembered pyeloplasty was per-
formed retroperitoneally under general endotracheal 
and epidural anesthesia. The patients were posi-
tioned in the lateral decubitus position. A 2–cm inci-
sion was first made at the midpoint between the 12th 
rib and the iliac crest in the middle axillary line. After 
a working space was created in the retroperitoneum 
by balloon dissector, a 12–mm blunt–tip trocar (cam-
era port) was placed. The pneumoretroperitoneum 
was established at a pressure of 12 mmHg. A second 
12–mm trocar was placed 7 cm dorsal to the camera 
port under laparoscopic guidance. A third 5–mm tro-
car was placed in the anterior axillary line at the level 
of the iliac crest, and a fourth 5–mm trocar was placed 
in the subcostal region at the anterior axillary line. 
The lateroconal fascia was incised along the quadra-
tus lumborum muscle, which allowed for exposure of 
the psoas muscle and the posterior lamina of Gerota’s 
fascia. The ureter was identified and dissected in the 
cephalad direction toward the ureteropelvic junction 
(UPJ). After dissection and clear visualization of the 
UPJO, a stay suture was placed in the medial edge of 
the renal pelvis and was pulled out through the ab-
dominal wall using Endo CloseTM. The medial portion 
of the redundant pelvis was partially excised, and the 
proximal ureter was laterally spatulated with a 1.0–
cm longitudinal incision. The renal pelvis was then 
dismembered with the proximal ureter and the ste-
notic segment of the UPJ was resected. A 6F ureteral 
stent was advanced into the ureter via the uppermost 
5–mm port. The first suture, a 4–0 polydioxanone su-
ture, was placed from the most interconnected portion 
of the renal pelvis to the most inferior point of the ure-

teral spatulation. After the anterior anastomosis was 
completed, the same suture was applied to the poste-
rior wall of the anastomosis. If a crossing vessel was 
identified during dissection of the ureter, it was pre-
served and the ureter was transposed anterior or pos-
terior to the vessel. After hemostasis was confirmed, 
a 5–mm suction drain was placed in the retroperito-
neum, and all wounds were closed. Pyelolithotomy 
was performed if there were associated stones. After 
the renal pelvis was transected, stones were removed 
individually under direct laparoscopic vision with the 
use of standard laparoscopic graspers.

Follow–up

The ureteral stent was removed at 4 weeks after sur-
gery. Renal US was performed at 3, 6, 12, 18, and 24 
months and IVP was performed at 6 and 12 months 
after surgery. The degree of hydronephrosis was 
graded as 0 to 3 according to Ellenbogen’s grading 
system [9]. A diuretic renal scan was performed 1 
year postoperatively. The procedure was considered 
successful when patients experienced the complete 
resolution of pain, improvement of hydronephrosis 
on US and IVP, and decreased half time clearance 
(T1/2) as measured during a diuretic renal scan.

RESULTS

The mean follow–up time was 24 months. All patients 
reported a complete resolution of pain at 3 months 
postoperatively. Preoperative hydronephrosis was 
diagnosed as grade 2 and grade 3 in 8 patients each. 
The degree of hydronephrosis as determined based 
on US was identical to that determined based on IVP. 
The postoperative improvement of hydronephro-
sis was 63%, 100%, 100%, 100%, and 100% at 3, 6, 
12, 18, and 24 months, respectively. No patient had 
worsening of hydronephrosis during follow–up. The 
postoperative improvement of hydronephrosis by one 

Table 1. Patient characteristics

Sex (male/female) 8/8

Mean age (y) (range) 30 (12–61)

Side of obstruction (left/right) 12/4

Symptom

	 Asymptomatic (%) 1 (6%)

	 Flank or lumbar pain (%) 15 (6%)

	 Recurrent urinary tract infection (%)  4 (25%)

Concomitant renal calculi (%) 4 (25%)

Crossing vessels (%) 9 (56%)

Mean follow–up (mo) 24 (3–58)
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grade was 56%, 73%, 67%, 50%, and 40% at 3, 6, 12, 
18, and 24 months, respectively. Improvement in the 
degree of hydronephrosis by two grades was observed 
in 6%, 27%, 33%, 50%, and 60% of patients at 3, 6, 
12, 18, and 24 months, respectively (Table 2). Com-
plete resolution of the hydronephrosis was observed 
in 8 of 16 patients (50%). Hydronephrosis was still 
improving even after 12 months in 5 of 12 patients 
(42%) (Figure 1). T1/2 improved in 9 of 12 patients 
(75%) as determined during the diuretic renal scan 
at 12 months (Table 3). Three patients experienced 
no changes in the results of the diuretic renal scan  1 
year postoperatively. Among these patients, two pa-
tients had grade 2 and grade 3 hydronephrosis pre-
operatively. The degree of hydronephrosis decreased 
to grade 1 and grade 2 at 6 months, respectively, but 
no further improvement of hydronephrosis was ob-
served at 24 months. In the third patient who had 
grade 3 hydronephrosis preoperatively, the degree 
of hydronephrosis decreased to grade 2 at 3 months 
and continued to decrease gradually until complete 
resolution was obtained at 24 months. This case was 
regarded as successful, although improvement could 
not be confirmed on the diuretic renal scan. The suc-
cess rate was 87.5% (14/16 cases).

DISCUSSION

Laparoscopic pyeloplasty provides a minimally inva-
sive alternative to the repair of UPJO. Laparoscopic 
pyeloplasty was introduced in 1993 by Schussller 
[10] and was developed worldwide as the first mini-
mal option, which has been shown to reduce hospital 
stay while offering success rates equivalent to those 
of the open pyeloplasty [1, 11, 12].

Laparoscopic pyeloplasty can be performed by either 
retroperitoneal or transperoitoneal approach. An ad-
vantage in adopting retroperitoneal laparoscopic ap-
proach compared with transperitoneal counterpart 
for pyeloplasty is related to a more direct path to the 
UPJ and the low risk of injury to intraperitoneal or-
gan. Conversely, the retroperitoneal approach has a 
limited working space that may increase the difficul-
ty of reconstruction. Therefore, the choice depends 
on the surgeon’s experience.
Renal US is a standard method for the identification 
of hydronephrosis. Whereas the magnitude of pelvic 
enlargement correlates statistically with the likeli-
hood of obstruction, US cannot be used to diagnose ob-
struction because the degree of pelvic dilatation does 
not specifically indicate the presence or absence of ob-
struction, or predict whether the hydronephrosis will 
improve or worsen. US is meaningful for the evalua-
tion of hydronephrosis when used only for serial mea-
surements [6]. Therefore, the success of laparoscopic 
pyeloplasty is usually demonstrated radiographically 
by an improvement in drainage and/or function as vi-
sualized by the postoperative diuretic renogram and 
by decreased hydronephrosis on renal US. 
In children, hydronephrosis persists for a long 
time after pyeloplasty. Amling [7] reported that 
only 38% of the kidneys improved during the first 
6 months of follow–up, while 81% were improved 2 
years postoperatively, and ultimate improvement 
to grade 0 or 1 was noted in only 19% of cases. Kis 
et al. [13] reported that 102 babies who underwent 
pyeloplasty were investigated by US at 6 and 12 
months postoperatively. One year after surgery, 
the renal pelvis was smaller in 76% of cases, and 
renal parenchyma was normal or had increased in 

Table 2. Rate of improvement in hydronephrosis as 
determined on US and IVP after laparoscopic pyeloplasty 

Total improvement

One grade Two grade

3mo
10/16 (63%)

9/16 (56%) 1/16 (6%)

6mo
15/15 (100%)

11/15 (73.3%) 4/15 (26.7%)

12mo
15/15 (100%)

10/15 (66.7%) 5/15 (33.3%)

18mo
12/12 (100%)

6/12 (50%) 6/10 (50%)

24mo
10/10 (100%)

4/10 (40%) 6/10 (60%)

US = ultrasound; IVP = intravenous pyelography

Figure 1.  Postoperative changes in average hydronephrosis 
grade according to preoperative grade.
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92% of cases. The authors reported that the reso-
lution of hydronephrosis after surgery was quite 
slow in the first postoperative year, while the 
increase in the renal parenchyma was relatively 
rapid. In the series by Neste et al. [14], postopera-
tive US and diuretic renograms were reviewed in 
patients monitored an average of 26 months after 
pyeloplasty. Improvement as determined using 
US was much more gradual than the change in re-
nographic pattern with renographic improvement 
observed well in advance of that observed on the 
US. There has been no report on the longitudinal 
assessment of hydronephrosis after pyeloplasty in 
adults. 
In our adult series, an improvement of hydrone-
phrosis was observed in 10 of 16 patients (63%) at 
3 months, and all cases showed improvement at 6 
months after surgery. All patients were without 
symptoms or infection after 3 months, although hy-
dronephrosis was still present in many patients for 
months. In 5 of 12 patients (42%), hydronephrosis 
was still improving gradually even after 12 months 
postoperatively, and the complete resolution of 
hydronephrosis was observed in 8 of 16 patients 
(50%). The results suggest that hydronephrosis 
starts to improve relatively earlier in adults than 
in children and continues to improve gradually over 
the long term. In children, hydronephrosis may be 
found as an abdominal mass. On the contrary, in 
adults, flank pain or urinary tract infection may be 
present. Since most adult UPJOs are symptomatic, 
adult patients are diagnosed relatively early when 
hydronephrosis has increased. For this reason, hy-
dronephrosis in adults seems to be reversible at di-

agnosis. Hydronephrosis may improve rapidly and 
remain decreased for a long time after the obstruc-
tion was treated. 
In most institutions, diuretic renogram is usu-
ally performed at 3 months and annually thereaf-
ter [1, 2, 11]. In our series, patients were followed 
up with US (with or without IVP) at 3, 6, 12, 18 
and 24 months to assess morphologically, and di-
uretic renogram was performed at 12 months to 
assess functionally. Since the improvement in hy-
dronephrosis and the improvement observed on 
the diuretic renal scan were not necessarily seen 
simultaneously, we recommend that patients who 
underwent laparoscopic dismembered pyeloplasty 
should undergo a diuretic renal scan at 12 months 
postoperatively and be followed–up at least 2 years 
postoperatively. Concerning the relation between 
US, IVP, and renal scan, the degree of hydrone-
phrosis as determined based on US was identical 
to that determined based on IVP. There were three 
patients who experienced no improvement in the 
diuretic renal scan at 12 months. Among these pa-
tients, two patients had only one grade improve-
ment of hydronephrosis during follow–up. One pa-
tient had gradual improvement of hydronephrosis 
even after 12 months and had complete resolution 
at 24 months. In this patient it could have been 
confirmed that  T1/2 decreased if the diuretic renal 
scan was performed at 24 months. These results 
showed that serial US showing improvement of hy-
dronephrosis may be a good alternative to IVP or 
diuretic renal scan in the follow–up of UPJO pa-
tients who underwent laparoscopic pyeloplasty. 
This study was limited by the number of patients. 
Longitudinal analysis of larger numbers of patients 
with hydronephrosis after laparoscopic pyeloplasty 
will be necessary.

CONCLUSIONS

The improvement of hydronephrosis after laparo-
scopic pyeloplasty is relatively gradual in adult pa-
tients. Although hydronephrosis had not changed in 
37% of patients at 3 months, all cases showed im-
provement at 6 months, and continuous improve-
ment was found in 40% of patients who were fol-
lowed–up for more than 12 months. Hydronephrosis 
improves relatively more rapidly and for a longer pe-
riod of time in adults compared to pediatric patients. 
However, a one–grade improvement in the degree of 
hydronephrosis does not necessarily represent true 
therapeutic success. Follow–up by diuretic renal 
scan as well as US is needed if improvement can-
not be confirmed by diuretic renal scan at 12 months 
postoperatively.

Table 3. The change of T1/2 of the diuretic renal scan after 
laparoscopic pyeloplasty  

　 T1/2 (min)

Pt Preoperative Postoperative

1 Unmeasurable 9.5

2 Unmeasurable Unmeasurable

3 Unmeasurable Unmeasurable

4 Unmeasurable 15.8

5 Unmeasurable Unmeasurable

6 Unmeasurable 15.4

7 Unmeasurable 13.9

8 Unmeasurable 10.4

9 Unmeasurable 12.3

10 Unmeasurable 14.8

11 Unmeasurable 9.8

12 Unmeasurable 16.2
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