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ABSTRACT

Purpose: To compare clinical and radiological outcomes, complications, and hospital
stay in laparoscopic and open pyeloplasty.

Materials and Methods: From February 2002 to February 2003, 69 patients with
ureteropelvic junction obstruction (UPJO) were assigned into two groups. Thirty-seven
patients underwent transperitoneal laparoscopic pyeloplasty and 32 underwent open
surgical pyeloplasty. Clinical symptoms were assessed before and after surgery, subjec-
tively. Radiological assessment was also done three months postoperatively.

Results: Mean operative time was 3.2 hours and 2.2 hours in laparoscopic and open
pyeloplasty groups, respectively. Intraoperative bleeding was trivial in both groups and
no complication or conversion to open surgery occurred. Postoperative complication
rates were 24% and 6% in laparoscopic and open pyeloplasty groups, respectively. Mean
hospital stay was similar (6.2 days) in the two groups. Mean follow-up was 16.5 months
versus 11.4 months. Clinical and radiological success rates were 89% and 83.8% for
laparoscopy group versus 96.5% and 87% for open pyeloplasty group. Due to recurrence
of stricture, repeated surgery was performed in 4 patients of laparoscopy and 1 of
open pyeloplasty groups.

Conclusion: Laparoscopic pyeloplasty is a less invasive method with less pain, cos-
metic advantages, no long incision, and outcome comparable with open surgery.
Hospital stay is also not longer than that in open surgeries. Hence, laparoscopic pyelo-
plasty can be a substitute for skilled surgeons.
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Introduction ment with more than 90% success rate.23)
Different methods are advocated, of whom dis-
membered pyeloplasty is the most accepted one.
Nowadays, open pyeloplasty is still a popular
approach, particularly in patients with long stric-
tures, in cases accompanied with renal stone, and
Accepted for publication in August 2003 in those less invasive surgeries have failed.
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Common treatments of ureteropelvic junction
obstruction (UPJO) consist of open surgical pyelo-
plasty, laparoscopic approaches, and endourologic
methods.() Open surgery is the standard treat-
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Endopyelotomy is a substitute method, but it is
not popular among urologists due to a 10% to 30%
lower success rate, comparing to open surgery
and complications such as bleeding. It is usually
performed using either antegrade or retrograde
approach. This method is not recommended in
cases with long stricture, aberrant vessel, or
hydronephrosis.®

Trends toward less invasive surgeries have been
increasingly considered. Since 1993, when the
first laparoscopic pyeloplasty was performed, pub-
lished reports have shown comparable results,
complication rates, and recovery time with open
pyeloplasty.

Eventually, laparoscopic pyeloplasty is less inva-
sive and more successful rate than endoscopic
approach, mostly performed using dismembered
or Y.V.plasty methods.5:6) Also, another method
is Fengerplasty.(? This study's aim was to com-
pare the success rates of open pyeloplasty with
laparoscopic one, in a prospective fashion.

Materials and Methods

In a clinical trial from February 2001 to
February 2003, 69 patients with UPJO were
assigned into two groups. Thirty-seven patients
underwent transperitoneal laparoscopic pyeloplas-
ty and 32 underwent open surgery. The first
group included 23 males and 14 females and the
latter included 20 males and 12 females. Mean
age was 18.2 (range 5 to 38) and 23.1 (range 5 to
67) years, respectively. None of the patients had
a previous surgical intervention for his or her
current complaint. Mean weight was 48.7 kg and
47.3 kg, respectively. The patients who were visit-
ed at the clinics of the study researchers were
assigned in the first (laparoscopy) group and the
ones who were visited at the clinics of the study
cooperators were assigned in the second (open)
group. The type of operation was selected accord-
ing to surgeon's preference. Preoperative evalua-
tions were done using IVP and diuretic
renogram. Moreover, laboratory tests including
urinalysis, urine culture, BUN, and creatinine
were also done. Patients with a kidney function
of 10% or less were excluded form the study. The
assessment for any probable aberrant vessel was
not done before the operation. All the cases were
symptomatic prior to surgery, of whom 29 were
right sided and 40 were left sided.

Transperitoneal operation was done in
laparoscopy group using three trocars, placed in
10 cm from umbilicus, 5 cm superior to umbili-

cus, and 10 cm on midaxillary line in the oppo-
site of umbilicus. In open group, dismembered
pyeloplasty was done with subcostal incision.
Stent was placed by cystoscopy in open group
and intraoperatively in laparoscopy group.
Anastomosis was made with polyglycolic 4.0
suture. Foley catheter and drain were inserted
and removed after 48 hours. Regular diet was ini-
tiated at the first postoperative day. Stent was
removed after four weeks and IVP was done three
months after the operation.

Physical examination was made postoperatively
and compared with that before the procedure con-
sidering pain and clinical signs. Improvement
was defined as patent ureteropelvic junction or
decrease in severity of hydronephrosis in IVP. It
would be considered as failure in treatment if
symptoms and signs were subsided but the
degree of hydronephrosis did not decrease.
Fenger or close dismembered methods were used
in laparoscopy group depending on the surgeon's
decision. In cases with aberrant vessels, vein was
freed and clamped and artery was freed, trans-
ported, and fixed to perirenal fat or renal pelvis,
if any.

Chi-square and Fisher's exact tests were used
for statistical analysis of data and a P value of
lower than 0.05 was considered as significant.

Results

Surgical operation was done successfully in all
patients with no intraoperative complication or
necessity of blood transfusion, intra-or post-oper-
atively. Mean follow-up was 16.5 months in
laparoscopy group and 11.4 months in open
group, which were significantly different
(p=0.006).

Symptoms before the treatment were pain
(86.8%), urinary tract infection (25%), nausea and
vomiting (12%), and hematuria (4.2%) (table 1).
Of the patients, 18 (47%) and 7 (21.7%) had aber-
rant vessels in laparoscopy and open groups
respectively (p<0.05).

Of the patients in laparoscopy group, 18 and 19

TABLE 1. Symptoms before and after the operation
in laparoscopy and open groups

Symptoms Laparoscopy  Open Total

Pain 34 (89%) 27 (84%) 61 (86.8%)
Urinary tract infection 11 (29%) 7 (22%) 18 (25%)
Nausea and Vomiting 1 (2.66%) 7 (22%) 8 (12%)
Hematuria 2(5.3%) 1 (3.1%) 3 (4.2%)
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TABLE 2. Mean and Standard deviation of opera-
tive time

Surgery Operative time (hours)  Standard deviation
Fenger (laparoscopy) 3.1 0.6

Dismembered (laparoscopy) 3.3 0.6

Open surgery 22 0.53

TABLE 3. Postoperative complication rates in
laparoscopy and open groups

Complications Laparoscopy Open Total

Urinary tract infection 5 (13.5%) 2 (6.2%) 7(0.1%)
Urinary leakage 3 (10.1%) 4 (5.8%)
Collection 1(6.2%) _ 1(1.4%)

underwent Fenger and dismembered pyeloplasty,
respectively. Dismembered pyeloplasty was done
in all of the patients in open group. Mean opera-
tion time (consisting of cystoscopy, DJ stent plac-
ing, and surgical repair) was 3.2 hours in
laparoscopy group and 2.2 hours in open group
(p=0.00) (table 2).

Hospital stay was 6.2 days for both groups.
Surgical complications occurred in 9(24%) and
2(6.2%) of the patients in laparoscopy and open

F1G.2. A 25-year-old female with UPJO, A: before laparoscopic pyeloplasty, B: after the operation

groups, respectively (p<0.05).

Postoperative complications during the follow-
up period in laparoscopy group consisted of uri-
nary tract infection in 5, urine leakage in 3, and
collection in one, all treated with non-surgical
measures. In open group, two patients developed
febrile urinary infection, which were hospitalized
and treated medically (table 3). Clinical success
rate was 89% in laparoscopy and 96.5% in open
groups and radiological improvement was 83.8%
and 87.5% respectively, whit no significant statis-
tical difference (p=0.46) (fig 1,2). It should be
noted that clinical improvement was assessed
based on the patient's opinion, pain or other
symptoms, urinalysis considering hematuria, and
urine culture. Radiological assessment was done
using the latest IVP or renal scan, and postoper-
ative ultrasonography in comparison with that
before the operation.

Four out of 37 patients underwent reoperation
in laparoscopy group, one due to collection in
operation site, not responded to conservative
treatments, and three due to symptomatic recur-
rence of stricture. Two patients were asympto-
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matic, but without improvement in radiology and
renal scan, who were followed.

In open group, one patient experienced pain, in
which investigations showed recurrence and reop-
eration was considered. In open group, 2 asymp-
tomatic patients had still obstruction in imaging
modalities with increased hydronephrosis. They
were followed conservatively.

Discussion

Open surgery has been known as the gold stan-
dard treatment for UPJO with more than 90%
success rate.23) Due to postoperative pain, long-
term recovery, and long incision in open pyelo-
plasty, several less invasive methods have been
proposed, including antegrade and retrograde
endopyelotomy; nevertheless, their success rates
are 10% to 30% lower comparing to open pyelo-
plasty, particularly when aberrant vessels, kidney
function impairment, or severe hydronephrosis
are present.48) On the other hand, bleeding
occurs in 3% to 11%, requiring blood transfu-
sion.©.10)

Laparoscopic pyeloplasty has been recently
advocated as an alternative in the treatment of
UPJO. We decided to compare laparoscopy and
open pyeloplasty through this study. Most previ-
ous reports have not considered such a compari-
son and few studies have compared these two
approaches retrospectively. Bauer and coworkers
compared laparoscopic and open pyeloplasty in
70 cases, retrospectively.1) In 2001, Soulie per-
formed a study to compare laparoscopic retroperi-
toneal pyeloplasty with open surgery.(12) However,
to our best knowledge, our study is the first
prospective clinical trial in the respective issue.
At present, two techniques, namely, dismembered
and Fenger (Heinke Mikulicz) are the most com-
mon ones used in laparoscopic pyeloplasty that
we applied both in our patients. There was no def-
inite criterion to select the technique in our study
and it depended on the surgeon's decision intra-
operatively. Clinical and radiological success rate
was similar, with no statistically significant differ-
ence between the two groups (90% clinically
improvement and 85% radiologically improve-
ment). Eden reported 50 cases of laparoscopic
pyeloplasty of which two led to open conversion
and one developed late recurrence.(!3 A study by
Jarrett and colleagues showed decreased the
degree of hydronephrosis in 96% of 100 patients
undergone laparoscopic pyeloplasty,(1¥) and Soulie
reported 88.5% and 89.3% success rate in

laparoscopy and open pyeloplasty groups, respec-
tively.(12)

Hospital stay was the same for both groups, but
operation time was longer for laparoscopy, which
may be probably due to the cystoscopy and
ureteral stent insertion. However, operation time
did not differ significantly from the group with
Fenger technique to the one with dismembered
techniques. Our results were acceptable when
compared to other studies; Jarrett reported an
average operation time of 4.2 hours in 100
patients(®) and this it was 2.45 hours in Eden's
study.(15)

The results of Fenger and dismembered pyelo-
plasty were similar. The surprising point was the
higher rate of aberrant vessels in laparoscopy
group (47% versus 21.7% in open group).
Consonant with our study, Jarrett detected aber-
rant vessels in 57% of the patients(¥) and Bauer
reported a rate of 80% in laparoscopy group and
38% in open group.(t)

Postoperative complications were significantly
more in laparoscopy group (24% versus 6.2%),
which may be due to difficult intracorporeal
suture technique and promoting skills may
improve it. Complication rate has been around
12% in different studies.(1416) Conversion to open
surgery did not occur in our cases and no intra-
operative complication or need to transfusion was
observed. In Soulie's study, 5.4% of cases required
conversion to open surgery.

Inclusion and exclusion criteria were similar for
all the patients. Most background variables such
as weight, degree of hydronephrosis, aberrant
vessels, or the involved renal unit did not impact
on patient selection and the outcome. The results
of Fenger and dismembered pyeloplasty were sim-
ilar. However, Fenger method requires lower level
of skill. Twelve out of 18 patients with
Fengeroplasty had abberant vessels which were
freed, transferred upwards, and fixed intraopera-
tively. On the other hand, the advantages of
laparoscopy such as cosmetic results, less pain,
and earlier resumption of normal daily activities
are indispensable. But, laparoscopic pyeloplasty is
totally dependent on a great talent in suturing.

Conclusion

Laparoscopic pyeloplasty is a less invasive
method with less pain, cosmetic advantages, no
long incision, and outcome comparable with open
surgery. The operation time was acceptable in our
study when compared with other reports and it
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can be similar with open pyeloplasty if cystoscopy
and stent placing are eliminated. Hospital stay is
also not more than in open surgeries. Hence,
laparoscopic pyeloplasty can be a substitute for
skilled surgeons.

Editorial Comment

Regarding the desirable results of laparoscopic
pyeloplasty reported in this study, it seems that
more experience can also decrease reoperation to
a comparable rate to that in open pyeloplasty.
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