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Abstract

Objectives: To evaluate Retroperitoneoscopic dismembered Pyeloplasty (RDP) for Ureteropelvic
junction obstruction (UPJO) and compare with Open dismembered Pyeloplasty (ODP) in terms of
perioperative outcomes and success rate.

Materials and Methods: We analysed perioperative outcomes and success rates among the 150 cases of
ODP and 150 cases of RDP performed from June 2011 to December 2016. Perioperative outcomes were
Blood Loss, Analgesia Requirement, incidence of Paralytic ileus, incidence of Atelectasis, Convalescence,
day of drain removal, operative time, Hospital Stay and Success Rate. Patients were followed up clinically
and radiologically with IVP & Renogram on 3™ month and by Renogram on 12th month and yearly
thereafter. Association between variables were compared using Student's t test and Chi Square Test for
calculating significance.

Results: Analgesic requirement in terms of morphine equalents 34.55 vs 85.10 mg (RDP vs ODP). Mean
day of starting oral intake 1.22 vs. 2.09 days (RDP vs ODP). Mean day of ambulation 1.17 vs. 2.09 days
(RDP vs ODP). Mean day of drain removal 2.47 vs. 3.11 days (RDP vs ODP). Mean day of discharge
3.43 vs. 7.18 days (RDP vs ODP). Post-op atelectasis was seen in 10% of ODP and 2% in RDP. Mean
operative time were 123.79 vs 135.87 minutes (RDP vs ODP) .Success rates were comparable.
Conclusion: Retroperitoneoscopic Dismembered Pyeloplasty compared to Open Dismembered
Pyeloplasty has the advantage of shorter hospital stay, reduced analgesia requirement, reduced incidence
of atelectasis, early convalescence and equal success rate proving to be the Gold Standard procedure in
management of UPJO.
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Introduction

Open dismembered Pyeloplasty (ODP) is conside-
red to be the gold standard procedure for the
management of ureteropelvic junction obstruction
(UPJO), with high success rate more than
90%™. Laparoscopic  pyeloplasty ~ was first
described by Schuessleretal®. 1t is globally
practiced and widely accepted minimally invasive
surgery for ureteropelvic junction obstruction®. It
has decreased morbidity similar to endoscopic
approaches with comparable success rates to the
conventional open  approach. Due to
transperitoneal approach of this procedure, certain
bowel related complications were  seen
postoperatively. Janetschek et al, first described
retroperitoneoscopic  dismembered  Pyeloplasty
(RDP) and found it was complicated to be
considered as a standard  procedure®.
Retroperitoneoscopic approach has a limited
working space for instrument handling and
intracorporeal suturing but direct access to the
ureteropelvic regions was possible®®® However,
over a period of time retroperitoneoscopic
dismembered Pyeloplasty has evolved with various
technical changes based on surgeon’s experience on
the procedure.

Currently,  retroperitoneoscopic ~ dismembered
Pyeloplasty is moving towards the consideration of
gold standard procedure, minimizing its limitations,
technical complications and huge success rate
comparable to open dismembered Pyeloplasty.
Based on various recent studies, Retroperitone-
oscopic dismembered Pyeloplasty is considered to
be safe, less morbid and shorter convalescence .
In this study, we are retrospectively comparing the
morbidity, perioperative outcomes and success rate
between open dismembered Pyeloplasty and
Retroperitoneoscopic  dismembered  Pyeloplasty
performed by a single surgeon.

Materials and Methods

Study population

The study population was 150 patients who
underwent  Retroperitoneoscopic  dismembered
Pyeloplasty and 150 patients who underwent Open

dismembered Pyeloplasty during the period between
June 2011 and December 2016. All patients had
been diagnosed and confirmed preoperatively to
have ureteropelvic junction obstruction based on
imaging and diuretic renography. All the cases were
conducted in a single tertiary care center.

Methods

Basic demographic, clinical and radiological details
were analyzed for the study population. Patients
were subjected to thorough pre operative anesthetic
check up and optimized for surgery. All
Retroperitoneoscopic  dismembered  Pyeloplasty
were performed using a four port balloon dissecting
technique as previously with few modifications as
described below™. Under general anesthesia
patient was placed in full flank position (as shown
in figure 1). Camera port inserted using open
technique and retroperitoneal space created using
Gaur’s balloon technique as described previously™.
We used a custom made balloon using excised
glove finger tied to 14 French suction catheter (as
shown in figure 2). We placed the custom made
balloon in retroperitoneal space, inflated with 500
ml normal saline left in place for 10 minutes.
Following camera port, other ports were serially
inserted (as shown in figure 1). Proximal Ureter and
renal pelvis dissected. Underlying cause of
obstruction (stenosis, crossing vessel) identified and
dealt with accordingly. Renal pelvis incised in its
most dependent part suitable for funnel shaped
anastomosis. The ureter was held in position while
incising pelvis followed by dismembering and
spatulation of ureter. 3-0 or 4-0 polyglactin suture
material was used to suture apparent posterior layer
initially in continuous fashion followed by
antegrade Double J pigtail stent placement across
anastomosis. Excess redundant pelvic tissue was
excised and anterior layer sutured in similar fashion.
The steps of Retroperitoneoscopic dismembered
pyeloplasty are illustrated in Figure 3 (a-h). Closed
suction drain was placed through the mid axillary
line port before closure. All the
Retroperitoneoscopic  dismembered  Pyeloplasty
were performed by a single surgeon.
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Figure 1: Full flank position and port placement for
retroperitoneoscopic pyeloplasty

PATIENT'S POSITION AND TROCAR SITES

A 10 mmcamera port 5 mm port for assistant

A 10 mm port for surgeon’s left hand Q) S part for surgeons ight had

Figure 2: Custom made balloon for retroperitoneal
space creation

BALLOON FOR CREATION OF RETROPERITONEAL SPACE

\\/

Open dismembered Pyeloplasty were performed by
multiple surgeons of the same department using
standard retroperitoneal approach through 11" rib
tip excision 4,

Perioperative management was carried out in
similar fashion in both groups to facilitate better
comparison. Third generation cephalosporin was
used as prophylactic antibiotics. Routine analgesic
usage was kept similar in both groups and excess
doses given as on patient controlled basis. Drain
was removed when the output was less than 10ml
and followed by Foleys catheter removal. The
ureteral stent was removed 4 weeks postoperatively.
Study parameters included were perioperative
outcomes like Blood Loss, Analgesia Requirement,
Incidence of Paralytic ileus, Incidence of Atelectasis,
Convalescence, Day of drain removal, Operative
time, Hospital Stay, Success Rate etc. Patients were
followed up clinically and radiologically with 1VP
& Renogram on 3" month and by Renogram on 12"
month and yearly thereafter.

the wvariables were analyzed

Statistical Analysis

Data was entered according to the variables onto
spreadsheets of Microsoft Office Excel 2007 and
using standard
analytical techniques. The associations between
study variables were analyzed using Chi-square test
and student’s t test. ‘p’ wvalues < 0.05 were
considered significant.

Figure 3 Steps in Retroperitoneoscopic Pyeloplasty
b) Dismembering of
pelvis

a) Renal pelvic incision
renal

c) Spatulation of ureter
wall

d) Suturing of anterior
of ureter

e) Excision of excess
placement

f) Antegrade stent
redundant pelvis

g) Suturing of posterior h)Ureteropelvic junction
wall of ureter after recontruction
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Results

Demographic data comparing Retroperitoneoscopic
and Open approach were shown in Table 1. Mean
patient ages were 28.19 years in
Retroperitoneoscopic approach compared to 28.31
years in Open approach. Out of 150 patients 91
were males and 59 were females in RDP group. Out
of 150 patients 87 were males and 63 were females
in ODP group. Out of 150 patients 80 had left sided

disease and 70 had right sided disease in RDP group.

Out of 150 patients 93 had left sided disease and 57
had right sided disease in ODP group. The
percentage of cases with crossing vessel as
underlying cause was 50.7 (76/150) in
Retroperitoneoscopic approach and 40 (60/150) in
Open approach.

Table 1 Comparison of demographic data between
Retroperitoneoscopic  dismembered  Pyeloplasty
(RDP) group and Open dismembered Pyeloplasty
(ODP) group.

RDP group
Number of patients (n) 150 150

Patient age-in years (mean * 28.19+10.12 28.31+6.16
Standard deviation)
Male/Female patients

[_Left/Right sided disease

91/59
80/70

87/63
93/57

Perioperative data comparing Retroperitoneoscopic
and Open approach were shown in Table 2. The
mean operative time in Retroperitoneoscopic
approach was 123 minutes compared to 135 minutes
in Open approach. The mean estimated blood loss
was 51.47 ml in Retroperitoneoscopic approach
compared to 112.07 ml in Open approach. The
mean analgesic requirement in terms of morphine
equalents - tramadol dose was 34.55 mg in
Retroperitoneoscopic approach compared to 85.10
mg in Open approach. The mean day of oral intake
in Retroperitoneoscopic approach was 1.22 days
compared to 2.09 days in Open approach. The mean
day of ambulation was 117 days in
Retroperitoneoscopic approach compared to 2.09
days in Open approach. The mean day of drain
removal was 2.47 days in Retroperitoneoscopic
approach compared to 3.11 days in Open approach.
The mean duration of hospital stay was 3.43 days in
Retroperitoneoscopic approach compared to 7.18

days in Open approach. Post operative atelectasis
was seen in 10% (15/150) of patients of Open group
and only 2%  (3/150) developed in
Retroperitoneoscopic group. The success percentage
was 95.3 (143/150) in Retroperitoneoscopic
approach compared to 96 (145/150) in Open
approach. The mean duration of follow up was
24.06 months in Retroperitoneoscopic approach
compared to 23.18 months in Open approach.
Success rate and follow up period did not show
statistically significant difference between the two
groups. Other perioperative data like operative time,
blood loss, analgesic requirement, day of oral intake,
day of ambulation, day of drain removal, duration of
hospital stay and incidence of post operative
atelectasis showed statistically significant difference
between Retroperitoneoscopic dismembered
Pyeloplasty group and Open dismembered
Pyeloplasty group (‘p’ values shown in Table 2).

Table 2: Comparison of perioperative outcome data
between Retroperitoneoscopic dismembered
Pyeloplasty (RDP) group and Open dismembered
Pyeloplasty (ODP) group.

RDP group ODP group ‘p’ value*
Mean operative time- 123.79 £ 135.87 £ 8.78 <0.0001
in minutes (mean * 32.12
SD)
Mean estimated blood = 51.47 £16.25  112.07 £ 20.72 <0.0001
loss-in ml (mean *
SD)
Mean analgesic  34.55+11.38 85.10+9.13 <0.0001
requirement-
morphine  equalents-
tramadol in mg (mean
+ SD)
Mean day of oral 1.22£0.49 2.09+0.34 <0.0001
intake (mean + SD)
Mean day of 1.17+0.52 2.09+0.34 <0.0001
ambulation (mean *
SD)
Mean day of drain 2.47+0.79 3.11+0.42 <0.0001
removal (mean + SD)
Mean duration of 343+£0.94 7.18+0.82 < 0.0001
hospital stay-in days
(mean = SD)
Incidence of post op 2 10 0.004
atelectasis(in
percentage)
Success rate(in 95.3 96.0 0.556
percentage)
Mean duration of  24.06+8.53 23.18+9.20 0.391

follow up-in months
(mean * SD)

*p’ values calculated using student’s t test for
quantitative variables and chi square test for
qualitative variables -values less than 0.05 were
taken as significant. SD- standard deviation
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Discussion

Open Pyeloplasty has been considered as gold
standard procedure for surgical correction of UPJO
with success rate more than 90% until recently
laparoscopic Pyeloplasty gained its popularity.
Open Pyeloplasty has considerable morbidity of the
muscle cutting lumbar incision made “S1'¢1 Over
past few years laparoscopic approach gave similar
or even better results P Also laparoscopic
approach showed several advantages like better
cosmetic results, less morbidity, less post operative
pain and shorter convalescence ™81,

Laparoscopic Pyeloplasty can be classified based on
two approaches, transperitoneal and retroperitoneal.
Each approach has its own advantages and
disadvantages. Although transperitoneal approach
has advantages like large working space, better field
of vision, disadvantages like abdominal visceral
injury, high incidence of post operative ileus, time
consuming dissection to reach renal pelvis made
most urologist still prefer open approach in recent
trends V11 Retroperitoneoscopic approach has
the disadvantages of less working space, limited
field of vision and altered anatomical orientation of
structures. However several advantages of this
technique mentioned below made us to prefer
Retroperitoneoscopy as the approach of choice for
not only Pyeloplasty but several retroperitoneal
conditions in our department. Advantages of
Retroperitoneoscopic approach are direct access to
pelvis, less dissection to expose pelvi-ureteric
junction, minimal risk of intraperitoneal organ
injury, exposure of peritoneum to blood, urine and
carbon dioxide are avoided, and feasible in patients
with previous abdominal surgeries °!.

In our study, operative time for
Retroperitoneoscopic approach was significantly
less than open approach (123 minutes versus 135
minutes respectively). No significant increase in
operative time was noted in retroperitoneoscopic
approach compared to open approach in contrast to
previous studies 11?21 Operative time in our study
was similar to previous published retroperitoneo-
scopic pyeloplasty studies (ranging from 123
minutes to 140 minutes)!® 24 The average

blood loss was significantly lower in
retroperitoneoscopic approach compared to open
approach (5147 ml wversus 112.07 ml).
Retroperitoneal approach and minimal dissection
after Gaur’s Dballoon technique to reach
ureteropelvic junction resulted in lesser blood loss.
Analgesic usage was calculated in terms of
morphine equivalents of tramadol as we use
tramadol routinely for post operative analgesia. A
significantly less requirement of analgesia in
retroperitoneoscopic approach compared to open
approach (34.55 mg versus 85.10 mg) was seen in
our study. Less post operative pain in
retroperitoneoscopic ~ pyeloplasty  was  well
documented in previous studies % 2°],

In our study, patients with delay in return of bowel
sounds and abdominal distension were provisionally
diagnosed to have paralytic ileus which was
confirmed by imaging. Hence the incidence of
postoperative ileus was inversely correlated with the
return of bowel sounds and starting of oral intake.
The mean day of oral intake was 1.22 days in
retroperitoneoscopic group compared to open group
with 2.09 days. As we had previously mentioned
high incidence post operative ileus is one of the
main disadvantage in transperitoneal approach. In
our study, 15 patients out of 150 developed
postoperative atelectasis in open dismembered
Pyeloplasty group (10%), which was diagnosed
based on clinical findings in affected side lung base
and chest radiography. Significantly lower number
of patients, only 3 out of 150 patients (2%)
developed post  operative  atelectasis in
retroperitoneoscopic group. Large rib cutting flank
incision and surgical manipulations near the
diseased side lung base were the possible reasons
for high incidence of postoperative atelectasis in
open dismembered pyeloplasty group. The mean
day of drain removal was earlier in
retroperitoneoscopic approach compared to open
approach. The possible explanations are minimal
dissection, lesser blood loss and smaller working
space. The patients after retroperitoneoscopic
pyeloplasty were ambulated on the very next day
after surgery as most of the drawbacks of an open
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muscle cutting surgery were not seen in
retroperitoneoscopic approach. The mean duration
of hospital stay was 343 days in
retroperitoneoscopic approach compared to open
approach  with 7.18 days which was clinically
significant. Retroperitoneoscopic approach resulted
in minimal functional injury to the patient and short
recovery period which lessened their duration of
hospital stay considerably compared to open
approach. In our study, success was defined as
resolution of clinical symptoms, improvement in
radiographic appearance of patent ureteropelvic
junction and decreased hydronephrosisi*®. Success
rate  after  retroperitoneoscopic  dismembered
pyeloplasty was almost similar to open
dismembered pyeloplasty (95.3% versus 96%
respectively). Adhering to the basic laparoscopic
principles and  adequate  experience  in
retroperitoneoscopy  made  reconstruction  of
ureteropelvic junction very similar to open approach
leading to equivalent success rate. The mean
duration of follow up of patients were 36.3 and 28.1
months in retroperitoneoscopic approach and open
approach respectively.

In our experience, each step in retroperitoneoscopic
dismembered pyeloplasty is getting evolved with
increasing learning curve. Reconstruction of
ureteropelvic junction which was considered as the
technically challenging part of this procedure can be
done as good as in the gold standard open technique
with experience. Long term follow up of these
patients are required to further compare these two
techniques in terms of quality of life, long term
function of the diseased side and remote
complications.

Conclusion

Retroperitoneoscopic  Dismembered Pyeloplasty
when compared to Open Dismembered Pyeloplasty
has the advantage of shorter hospital stay, reduced
analgesia requirement, reduced incidence of
atelectasis, early convalescence and equal success
rate  proving to be the Gold Standard procedure.
However, meta-analysis of similar studies
worldwide is needed along with prospective

component for considering Retroperitoneoscopic
Dismembered Pyeloplasty as Gold standard
treatment replacing open pyeloplasty in the
management of UPJO.
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