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Abstract:  
Background:  Historically “open pyeloplasty” has been regarded as the goldistandard for the surgicalimanagement of 
ureteropelvicijunctioniobstruction (UPJO). The treatment of this condition has evolved graetly over the past twenty years 
resulting in new surgical approaches. One of these approaches is laparoscopic pyeloplasty, this technique aimed to achieve 
similar results as openisurgery, with lower rates of morbidityicomplications. 
Aim of the study: to compare the “operative time”, “hospital stay”, analgesic use, “perioperativei complications” and “success 
rate” between laparoscopic and openipyeloplasty in Al Diwaniya Teaching Hospital.  
Patients & Methods:  forty patients (26 males and 14 females) with ureteropelvic junction obstruction who had been 
presented to the urology ward of Al Diwaniya Teaching Hospital, were enrolled in this study. The patients included on the 
basisiof standard indications for PUJO repair. 
The patients were divided into 2 groups. Twenty patients underwent transperitonealilaparoscopic pyeloplasty and 20 patients 
operated upon by open surgery. We compared the “operative time”, “complications rates”, hospitalistay and “success rate” of 
the two groups. 
Results: Meanioperative time was 2 hours and 3 hours in open& laparoscopic pyeloplastyigroups, respectively. Meanihospital 
stay was shorter (24 hours) in the laparoscopicigroup and (48 hours) in openogroup. Mean follow-up period was 9 months. 
Postoperativeicomplication rates were 45 % and 55 % in laparoscopic& open pyeloplastyigroups, respectively. Successirates 
were 95% and 90 % for open and laparoscopic#pyeloplasty groups, respectively. Redo surgery was needed in 2 patients of 
laparoscopy and 1 of open surgery |groups due to recurrence of stricture. 
Conclusions: The “safety and efficacy” of “laparoscopic pyeloplasty” is comparable to that of openipyeloplasty, with better 
cosmetic results and shorter|hospital stay, therefore laparoscopic|pyeloplasty can replace open surgery and may be considered 
the gold|standard technique for managing of “ureteropelvic junction obstruction” in expert hands. 
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INTRODUCTION: 
“Ureteropelvic junction obstruction” (UPJO) is a disease in 
which urine flow from the renalipelvis to the 
proximaliureter is hindered. [1, 2] UPJO may be 
diagnosed|incidentally or presented with palpable|flank 
mass or with antenatal|hydronephrosis. Oliguria may 
occur in some newborns with bilateral PUJO. Intermittent 
abdominal or loin pain and vomiting are the mosticommon 
presenting symptoms; loin pain correlated to periods of 
excess fluid intake or ingestion of food with diureticiaction, 
promoting the “Dietl’s crisis". The patients may present 
with complications of UPJO as hematuria and recurrent 
urinary tract infection, calculi, trauma to the 
hydronephrotic kidney, azotemia or rarelyihypertension. [4-
10] Diagnosis usually confirmed by renal
ultrasonography, excretory urography and diuretic renal
scintigraphy. [8, 11, 12]
Conservative treatment of UPJO involve prophylactic
antibiotic and close follow up of the degree of
hydronephrosis and renal function. [15, 16] Surgical
treatment is usually indicated for the following conditions:
(1) Differential|renal function less than 40% in diuretic

renal|scintigraphy.
(2) Washout half-time greater than 20 minutes in

diuretic|renal scintigraphy.
(3) A “decrease of split renal function of > 10% in

subsequent studies”.
(4) Contralateralihypertrophy or increased A-P diameter

on US.

(5) Patients who are symptomatic with pain,hematuria or
hypertension.[17,18]

Although there are many surgical|options for managing of 
“UPJ obstruction”, they can be assigned into: open, 
endoscopic| (antegrade or retrograde) and laparoscopic 
procedures. [19]
In the present era of laparoscopic|surgery, virtually all open 
urological procedures have been reproduced 
laparoscopically. Laparoscopic|pyeloplasty is not an 
exception. [20, 21]It was first described by “Schuessler et 
al” in the early 90s and has been performed all over the 
world as the first “minimally invasive” alternative to UPJO 
repair with comparable the “success rate” of 
openipyeloplasty. [22]
The main benefits over open pyeloplasty are:  
(1)Less invasive with regard to wound size.
(2)Less postoperative pain.
(3)Reduced hospital stay.
(3)Better cosmetic results.
(4)The possibilities of less|patient morbidity and

reduced|hospital stay may lower the hospital costs.
(5)The minimal invasion of the abdominal wall reduce

incisional hernia formation and 
respiratory|complications [23, 24, and 25] 

Nevertheless, the disadvantages seems to be: 
(1)Longer operative time.
(2)Technically difficult and required a “steep learning
curve”. [26, 27, 28]
In fact “laparoscopic pyeloplasty” as a minimallyIinvasive
procedure is now considered the standard procedure for the
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treatment of “ureteropelvic junction obstruction” with 
similar success rates as classical pyeloplasty. [29] In this 
article we aimed to compare the “operative time, hospital 
stay, analgesic use, perioperative complications and success 
rate” between laparoscopic & open pyeloplasty in Al 
Diwaniya Teaching Hospital.  
 

PATIENTS AND METHODS: 
From October 2014 to October 2016, 40 patients (26 males 
and 14 females) with “ureteropelvic junction obstruction” 
who had been admitted to the urology unit of Al Diwaniya 
Teaching Hospital, were enrolled in this study. Their ages 
ranged from 10 to 44 years with a mean age of 24 years. 
Eighteen patients had right sided PUJO and 22 patients had 
left sided one. The patients were selected on the basis of 
standard indications for PUJO repair.  
The patients were divided into 2 groups; laparoscopic and 
open pyeloplasty groups. Each group contain 20 patients. 
The choice between the two types of operation was selected 
according to surgeon's preference. Preoperative evaluations 
were done using abdominal ultrasound and IVP. Laboratory 
tests included urinalysis, urine culture, blood urea, and 
serum creatinine. Blood group was determined and 1 unit 
of compatible blood was prepared. 
The laparoscopic group 
An informed patient consents for a 
laparoscopic|pyeloplasty was obtained which include the 
special complications of laparoscopic surgery, as 
conversion    to open procedure. A single dose of 
intravenous third generationicephalosporin used as | 
prophylaxis antibiotics.  
The patient is positioned in a modified lateral decubitus 
position. The entire flank and abdomen were prepared with 
Povidone iodine.                                       
Pneumoperitoneum was established using a Veress needle 
technique inserted through a cutaneous incision made at the 
lateral border of rectus muscle at the level of the umbilicus. 
“Pneumoperitoneum was created with an insufflation rate 
of 5 L/min and the insufflation continued till an abdominal 
pressure of 12-15 mm Hg”. 
After establishment of pneumoperitoneum, a trocar for the 
telescope is inserted via the same incision. The second (5 
mm or 10 mm) port was inserted subcostally at the mid 
clavicular line. The third (5mm) port was placed in the iliac 
fossa about two finger breadth from iliac crest. Using 
Harmonic scalpel, the posterior peritoneum is divided 
from the upper pole of the kidney to 3 cm below the lower 
pole. Then the renocolic ligaments were cut in order to 
reflect the colon medially and make a plane between 
Gerota’s fascia and colon which provide clear exposure of 
the UPJ. (Figure 1). 
“The Gerota’s|fascia  is incised  at  the  level  of  the 
lower  pole  of  the  kidney  for  the|dissection  of  the  
ureteropelvic| junction, (or the  ureter  can  be  identified  
inferior to  the  lower  pole  of  the  kidney and  followed  
up to  the  ureteropelvic  junction)”.  After wide|dissection 
of the renal pelvis& UPJ, a stitch passed around the 
proximal part of the ureter in order to retract it from 
outside the peritoneal cavity, avoiding the need for another 
trocar. (Figure 2) when we got an   adequate length of the 

ureter for   anastomosis, we cut the ureter near “pelvi- 
ureteric junction”.  “The ureteropelvic junction” is 
incised, and the redundant pelvis   is excised. The ureter 
was incised longitudinally and “spatulated for about 1.5 to 
2.0 cm along its lateral side”. (Figure 3).  
After that, the ureter and renal pelvis were aligned and 
anastomosed using 4-0 Vicryl .Anastomosis started with 
the posterior aspect where watertight|running suture in a 
cephalad direction was performed. After that, JJ catheter 
introduced. A  straight|tip  guidewire  was usually inserted 
via  the  working  11-mm  port  “into  the  ureter  and  down  
to the  urinary bladder”.  A “ 6 Fr  JJ  stent was inserted 
in  an  antegrade fashion  over  the guidewire  into  the  
bladder,  and  following  removal  of the  guidewire,  the  
proximal  part  of  the  stent was  placed into the renal 
pelvis”. (Figure 4). 

 
Figure 1: reflection of the colon by ncising the white line 

of toldt 

 
Figure 2:: retraction of the ureter by a stich 

 
Figure 3: ureteral spatulation of the ureter 

 
Figure 4:  antegrade placement of DJ stent 
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Anastomosis of the anterior aspect was then performed 
using a 4-0 Vicryl suture in watertight cranially oriented 
running suture. A tube drain was   passed through the 11-
mm port and positioned near the anastomosis. The skin 
incisions were closed with 2-0 silk suture.  The tubedrain 
was stitched by 1-0 silk suture and dressing applied. The 
urethral catheter maintained till postoperative day 2, where 
it removed with the surgical drain if its output remains 
negligible 
The ureteral stent is removed in 4-6 weeks and an 
ultrasound or preferably IVU is obtained two months post-
operatively if the patient is asymptotic or immediately if he 
is symptomatic. “Serial renal imaging is recommended for 
the first year after surgery and should be continued less 
frequently thereafter if the results become normal”. 
 
The open Pyeloplastyigroup a standard Henderson-Hynes 
procedure is usually performed. 
 

RESULTS: 
The meanioperativeitime in laparoscopic group was 180 
min (140 –240 min) incomparison to 120 min (90 –140 
min) in openipyeloplasty group. The laparoscopic operative 
time reduced with increased experience. The mean post-
operative hospital stay in laparoscopic group was  (24 
hours) which was significantly less than open surgery 
group (48 hours). The post-operativeianalgesic requirement 
and its duration was significantly less in laparoscopic 
group. The time to have a normal dietary intake was the 
same between the two groups, but the time to regain normal 
daily activities was significantly lower in the 
laparoscopicigroup (5 days) versus (14 days) in the 
openigroup. Table (1). 

Table 1: Comparison of laparoscopic and open 
pyeloplasty 

 Open 
pyeloplasty 

Lap. 
Pyeloplasty 

P 
value 

Mean operation 
time (min) 

120 180 < 0.01 

Mean hospital stay 
(hours) 

48 24 < 0.01 

Mean analgesic 
dose 
(mg of diclofenac 
sodium ) 

800 200 NS 

Mean duration of 
analgesic use 
(hours) 

96 48 NS 

Time to normal 
diet (hours) 

48 48 NS 

Time to normal life 
activities (days) 

14 5 NS 

 
The mean follow-up time was 9 months. The follow up was 
performed by clinical assessment, ultrasonography, IVU, 
CT scan and nuclear scan. In the laparoscopic group, the 
follow-up assessment revealed a resolution of symptoms 
and reduction of hydronephrosis in 18 patients and no 
improvement in 2 patients with persistent hydronephrosis 
(success rate 90%). While in the open surgery group, the 
follow-up assessment revealed that 19 patients had 

resolution of the symptoms and improvement of 
hydronephrosis|documented by imaging studies, while one 
patient had no clinical improvement with persistent 
hydronephrosis (success rate 95%). (Table (2)). 
 

Table 2:  Patients follow up 
 Open pyeloplasty Lap. Pyeloplasty 
Mean follow-up 
period 

9 months 9 months 

Follow-up studies 
Clinical assessment 
Sonography 
Urography 
CT scan 
Scintigraphy 
None 

 
20 
20 
6 
1 
0 
- 

 
20 
20 
10 
2 
1 
- 

Follow-up results 
Resolution 
No resolution 
Follow-up not 
completed 

 
19 
1 
2 

 
18 
2 
3 

Success rates 95% 90% 
 
“The postoperative complications” encountered in the 
laparoscopy group included: “urinary tract infection” in 
15%, prolonged drainage of urine in 10%, and perinephric 
collection in 5%. Five percent experienced an episode of 
respiratory tract infection that was treated with 
bronchodilators, physiotherapy and oxygen therapy. 
Fortunately, conversion to open surgery didn't happened in 
our series, but reoperation rate was 10%.  
 
In the open surgery group the complications reported 
included: an episode of acute retention of urine following 
removal of urethral catheter in 10 %, urinary tract infection 
in 10% and minor wound infection in 10%. The reoperation 
rate was 5%. There was no mortality in either group. 
 

Table 3:  Perioperative complications 

 
Open pyeloplasty 

No.                
% 

Lap. Pyeloplasty 
No.                
% 

Urinary tract 
infections 

2 10% 3 15% 

Anastomoses leak 1 5% 2 10% 
Perinephric 
Collections 

0 0% 1 5% 

Recurrent PUJO 1 10% 2 10% 
Respiratory tract 
infection 

2 10% 1 5% 

Acute urine 
retention 

2 10% 0 0% 

Surgical site 
infection 

2 10% 0 0% 

 
DISCUSSION 

The definitive treatment of UPJO is surgical, and the ideal 
surgical procedure would have the highest success rate, be 
capable of removing coexisting renal calculi, be capable of 
correcting all forms of UPJO, and a minimally 
invasive.[24,30] 
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“Open pyeloplasty was considered the gold standard 
approach for UPJO with high success rate and acceptable 
outcome”. [31] 

Recently, the laparoscopicipyeloplasty is providing a viable 
alternative to openipyeloplasty. In reality, it reproduces all 
the steps of openipyeloplasty including dissection of ureter, 
excision of the stenotic segment, ureteralispatulation and 
anastomosis.[32] Nowadays laparoscopic pyeloplasty is 
regarded as the most preferable treatment modality because 
of its advantages of improved visualization, less 
postoperative pain, decreased blood loss, quicker recovery 
and better cosmoses. [33] 

In this comparative study we compare “the operative time, 
hospital stay, analgesic use, perioperative complications 
and success rate” between laparoscopic and open 
pyeloplasty in Al Diwaniyah Teaching Hospital.  
There is a contradictory results regarding the Operative 
time in laparoscopic and open pyeloplasty. Bonnard A. et 
al revealed that laparoscopic pyeloplasty is a demanding 
procedure and requires a longer operative time.[34] In the 
other hand, Mei H. et al identified no significant difference 
in the duration of surgery for Laparoscopic versus open 
pyeloplasty.[35] However, operative time was shorter in 
laparoscopic than open group of Zhang et al article.[36] 
Our study revealed that the operative time of laparoscopic 
pyeloplasty is longer than the operative time of open 
pyeloplasty by about one hour in average, and this 
difference was statistically significant. Literatures support 
this finding because laparoscopicipyeloplasty is a 
technically demanding procedure and required a steep 
learning curve and demands technical expertise compared 
to open surgery. [27, 37, 38]  
In our study,” the mean hospital stay” was 48 and 24 hours 
for open and laparoscopic pyeloplasty groups respectively. 
The less hospital stay for laparoscopic group may be due to 
the less postoperative pain, quicker recovery. [37, 39, 40] 

The analgesic dose and duration required in this study was 
significantly less in the laparoscopic compared to 
openipyeloplasty group (50 mg diclofenac sodium x2 for 4-
5 days vs 100 mg diclofenac sodium x2 for 10-14 days). 
The same finding was reported by Zhang et. [36] 

The perioperative complications encountered in our study 
(urinary tract infections, anastomoses leak, perinephric 
collections, recurrent PUJO, respiratory tracts infection, 
acute urine retention, wound pain) were significantly less in 
the laparoscopicipyeloplastyigroup (45% versus 55%) 
which may be due to avoidance of the loin 
wound[37,40,41] 

The success rate (defined as clinical improvement based 
on the patient's subjective reduction in pain or other 
symptoms and radiological comparison before and after 
surgery was comparable between the two groups with little 
statistical difference (90% versus 95%).  This rate was also 
comparable to that reported by other studies which 
confirms that laparoscopic pyeloplasty has a similar 
success rate of open pyeloplasty, but with the benefits of 
being a minimally invasive procedure. [25, 42, 43] 

In our study, the failure rate was 10% and 5% for 
laparoscopic and open pyeloplasty respectively.  

Simforosh N. et al report a failure rate of 11% and 3.5% for 
laparoscopic and open pyeloplasty respectively. [41] In the 
immediate postoperative period, those patients complained 
of prolonged urine leak through the drain tubes. Later (after 
removal of JJ stent), the patients started to complain of the 
same preoperative symptoms. Diagnosis of failure 
(recurrence of UPJO) is usually suggested by sonography 
and proved by excretory urography. In our center, these 
cases were treated with laser endopyelotomy. In addition to 
the previously discussed benefits of laparoscopic over 
classical pyeloplasty, “the cosmetic outcome of 
laparoscopic pyeloplasty is clearly better than open 
surgery”. [44] 
 

CONCLUSIONS: 
“The safety and efficacy” of laparoscopicipyeloplasty is 
comparable to that of openipyeloplasty, with better 
cosmetic|results and shorter hospital|stay, therefore 
laparoscopic pyeloplasty can replace open surgery and may 
be considered the goldistandard technique for the treatment 
of “ureteropelvic junction obstruction” in expert hands. 
 

REFERENCES: 
1- M. A. Memon, S. R. Biyabani, R. Ghirano, et al. Is laparoscopic 

pyeloplasty a comparable option to treat Ureteropelvic junction 
obstruction (UPJO)? A comparative study. J Pak Med Association 
2016; 66:324-325. 

2- George S. Essentials in Pediatric Urology. Research Signpost 2012; 
13:125-138. 

3- Solari V. Piotrowska A.P. Puri P. Altered expression of interstitial 
cells of Cajal in congenital ureteropelvic junction obstruction. J Urol 
2003; 170:2420-2. 

4- M, Bosoteanu C, Deacu M, et al. Etio-pathogenic and morphological 
correlations in congenital hydronephrosis. Rom J Morphol Embryol 
2011; 52: 129-36. 

5- Thomas D.F.Upper tract obstruction. In: Thomas D.F. Duffy P.G. 
Rickwood A.M. ESSENTIALS OF PAEDIATRIC UROLOGY .2nd 
edition. Informa healthcare United Kingdom; 2008: 73-92. 

6- Grasso M. Caruso R.P. Phillips C. K. UPJ Obstruction in the Adult 
Population: Are Crossing Vessels Significant? REVIEWS IN 
UROLOGY2001; 3(1):42-50, 61. 

7- Ross J.H. Kay R. Ureteropelvic junction obstruction in anomalous 
kidneys. Urol Clin North Am 1998; 25:219-25. 

8- Nakada S.Y. Best S.L. Management of Upper Urinary Tract 
Obstruction In: ALAN J.W. LOUIS R. K.ALAN W. P. CAMPBELL-
WALSH UROLOGY. 11th edition by Elsevier, Inc. Philadelphia; 
2016: 1104-1125. 

9- Barry A.  Kogan. Disorders of the Ureter & Ureteropelvic Junction. 
In: Jack W. McAninch, Tom F. Lue. Smith & Tanagho’s General 
Urology.18th edition. The McGraw-Hill Companies New York; 
2013: 570-58. 

10- Alagiri M. Polepalle S.K. Dietl’s Crisis: An Under-Recognized 
Clinical Entity in the Pediatric Population. International Braz J Urol 
2006 Vol. 32 (4): 451-453. 

11- Fernbach SK, Maizels M and Conway JJ: Ultrasound grading of 
hydronephrosis: introduction to the system used by the Society for 
Fetal Urology. Pediatr Radiol 1993; 23: 478. 

12- Bomalaski MD, Hirschl RB and Bloom DA: Vesicoureteral reflux 
and ureteropelvic junction obstruction: association, treatment options 
and outcome. J Urol 1997; 157: 969. 

13- McDaniel BB, Jones RA, Sherz H et al: Dynamic contrast- enhanced 
MR urography in the evaluation of pediatric hy- dronephrosis: Part 
2, anatomic and functional assessment of uteropelvic junction 
obstruction. AJR Am J Roentgenol 2005; 185: 1608. 

14-  Teh HS, Ang ES, Wong WC et al: MR renography using a dynamic 
gradient-echo sequence and low-dose gadopen- tetate dimeglumine 
as an alternative to radionuclide renog- raphy. AJR Am J Roentgenol 
2003; 181: 441. 

Ali Hamdan Fahad  /J. Pharm. Sci. & Res. Vol. 9(10), 2017, 1961-1965

1964



15- Song SH, Lee SB, Park YS, et al. Is antibiotic prophylaxis necessary
in infants with obstructive hydronephrosis? J Urol 2007; 177: 1098-
101. 

16- Manar     Malki,   Kate D.     Linton,   Rory     Mackinnon   and
James       Hall. Conservative management of pelvi-ureteric junction
obstruction (PUJO): is it appropriate and if so what duration of
follow-up is needed? BJU international 2012; 110, 446–448.

17- Lassman J, Kolon TF and Zderic SA: Antenatally diagnosed bilateral
ureteropelvic junction obstructions presenting with sudden anuria.
Dial Pediatr Urol 2006; 27: 14. 

18- Tekgul S. Dogan H. S. Hoebeke P.  et al. EAU guidelines on
pediatric urology. European association of urology; 2016: 48-56. 

19- KAUSIK S, SEGURA J.W.: surgical mangemnt of ureteropelvic
junction obstruction in adults. International Braz J Uro2003 Vol. 29
(1): 3 -10.

20- Bansal P.Gupta A. Mongha R. et al. Laparoscopic Versus Open
Pyeloplasty: Comparison of Two Surgical Approaches- A Single
Centre Experience of Three Years. Indian J Surg 2011.73(4):264–
267. 

21- Gargouri M. Nouira Y. Kallel Y. et al. The long-term results of
laparoscopic retroperitoneal pyeloplasty in adults. Arab Journal of
Urology. 2013; 11:411–414. 

22- Rivas J. G. Alonsoy G. S. Portilla M. A. Et al. Transperitoneal
laparoscopic pyeloplasty in the treatment of ureteropelvic junction
obstruction. Cent Eur J Urol 2013; 66: 361-366. 

23- Moon DA, El-Shazly MA, Chang CM, et al. Laparoscopic
pyeloplasty: evolution of a new gold standard. Urology 2006;
67:932-6.

24- Eden C, Gianduzzo T, Chang C, et al. Extraperitoneal laparoscopic
pyeloplasty for primary and secondary ureteropelvic junction
obstruction. J Urol 2004; 172:2308-11. 

25- Singh O, Gupta SS, Hastir A, Arvind NK. Laparoscopic
dismembered pyeloplasty for ureteropelvic junction obstruction:
experience with 142 cases in a high-volume center. J Endourol 2010;
24:1431-4. 

26- CHEN Wen-zheng. GUO Fe. LI Yun. A novel set of surgical
instruments facilitate the procedure of laparoscopic pyeloplasty.
Chinese Medical Journal. 2012;125(21):3791-3794} 

27- Singh O, Gupta SS, Arvind NK. Laparoscopic pyeloplasty: an
analysis of first 100 cases and important lessons learned. Int
UrolNephrol 2011; 43: 85-90.}

28- Abuanz S, Gamé X, Roche J-B, Guillotreau J, Mouzin M, Sallusto F,
et al. Laparoscopic pyeloplasty: comparison between
retroperitoneoscopic and transperitoneal approach. Urology. 2010;
76: 877-81. 

29- Fahmy O., El-Fayoumi A.R., Gakis G. et al. Role of laparoscopy in
ureteropelvic junction obstruction with concomitant pathology: a
case series study.Cent European J Urol. 2015; 68: 466-470. 

30- Inagaki T, Rha KH, Ong AM, et al. Laparoscopic pyeloplasty:
current status. BJU Int 2005; 95:102-105. 

31- Psooy K, Pike J, Leonard M. Long-term followup of pediatric
dismembered pyeloplasty: how long is long enough? J Urol 2003;
169:1809-12.

32- Uberoi J, Disick GI, Munver R. Minimally invasive surgical
management of pelvic-ureteric junction obstruction: update on the
current status of robotic-assisted pyeloplasty. BJU Int 2009;
104:1722-9. 

33- Jarrett TW, Chan DY, Charambura TC, Fugita O, Kavoussi LR.
Laparoscopic pyeloplasty: the first 100 cases. J Urol 2002; 167:
1253-6. 

34- Bonnard A, Fouquet V, Carricaburu E, Aigrain Y, El-Ghoneimi A.
Retroperitoneal laparoscopic versus open pyeloplasty in children.J
Urol 2005; 173: 1710-3. 

35- Mei H, Pu J, Yang C, Zhang H, Zheng L, Tong Q. Laparoscopic
versus open pyeloplasty for ureteropelvic junction obstruction in
children: a systematic review and meta-analysis. J Endourol 2011;
25:727-36. 

36- Zhang X, Li H-Z, Ma X et al (2006) Retrospective comparison of
Retroperitoneal laparoscopic versus open dismembered pyeloplasty
for ureteropelvic junction obstruction. J Urol 176:1077–1080. 

37- Calvert RC, Morsy MM, Zelhof B, Rhodes M, Burgess
NA.Comparison of laparoscopic and open pyeloplasty in 100
patients with pelvi-ureteric junction obstruction. Surg Endosc 2008;
22:411-4 

38- Srivastava A, Singh P, Maheshwari R, et al. Laparoscopic
pyeloplasty: a versatile alternative to open pyeloplasty. Urol Int
2009; 83:420-4. 

39- Klingler HC, Remzi M, Janetschek G, Kratzik C, Marberger
MJ.Comparison of open versus laparoscopic pyeloplasty techniques
in treatment of uretero-pelvic junction obstruction. Eur Urol 2003;
44:340-5.

40- Hao G, Xiao J, Yang P, Shen H. Laparoscopic retroperitoneal
dismembered pyeloplasty: single-center experience in China. J
Laparoendosc Adv Surg Tech A 2013; 23: 38-41).

41- Simforoosh N, Basiri A, Tabibi A, Danesh A, Sharifi-Aghdas F,
Ziaee SA, et al. A comparison between laparoscopic and open
pyeloplasty in patients with ureteropelvic junction obstruction.Urol J
2004; 1: 165-9. 

42- Soulie M, Thoulouzan M, Seguin P, Mouly P, Vazzoler N,
Pontonnier F, Plante P (2001) Retroperitoneal laparoscopic versus
open pyeloplasty with a minimal incision: comparison of two
surgical approaches. Urology 57: 443–447. 

43- Chuanyu S, Guowei X, Ke X, et al. Retroperitoneal laparoscopic
dismembered Anderson-Hynes pyeloplasty in treatment of
ureteropelvic junction obstruction (report of 150 cases). Urology
2009; 74:1036-40). 

44- Brooks JD, Kavoussi LR, Preminger GM, et al. Comparison of open
and endourologic approaches to the obstructed ureteropelvic
junction. Urology 1995; 46:791-5. 

Ali Hamdan Fahad  /J. Pharm. Sci. & Res. Vol. 9(10), 2017, 1961-1965

1965




