
Success Rate of Laparoscopic Pyeloplasty in the Treatment 
of Ureteropelvic Junction Obstruction

Introduction
Hydronephrosis is a common problem in the prenatal 
ultrasound that occurs in almost 1% of the neonates 
(1). Early diagnosis and appropriate management of the 
disease can prevent long-term complications associated 
with hydronephrosis. Almost all of the studies have 
shown that ureteropelvic junction obstruction (UPJO) is 
the most common cause of hydronephrosis; in addition, 
epidemiological studies have reported that the prevalence 
of this anomaly varies from 25 to 45% among the 
population (2,3). This anomaly is more common in boys. 
One in every 1500 fetuses has ureteral stenosis, which is 
often on the left and only 10 to 15% of cases is bilateral 
ureteral stenosis (4). UPJO is considered as one of the 
main causes of the upper urinary tract obstruction. Due to 
urinary tract obstruction, the urine is accumulated behind 
the obstruction site and therefore the pressure is increased 
in this region. This pressure can be transmitted to kidney 
tissues confronting with glomerular filtration pressure. If 
the pressure in the site of obstruction is higher than the 
pressure in glomerular filtration, the urine will not be 

secreted. Finally, this pressure can damage blood vessels 
in the kidney leading to tissue ischemia, infection, stone 
formation and renal failure (5,6). 

UPJO is the most common site of upper urinary 
tract obstruction and the most common congenital 
malformation of the ureter and a common cause of 
hydronephrosis in children and young adults, which 
can lead to renal failure if not treated properly (7). The 
aim of UPJO treatment is to maintain or improve the 
renal performance and to relieve the symptoms of the 
disease. Currently, the most conventional treatments for 
UPJO include open pyeloplasty and minimally invasive 
treatments such as endopyelotomy and laparoscopic 
pyeloplasty. 

Due to the failure to perform open surgery and less pain, 
laparoscopy is the method of choice for the treatment of 
UPJO. Various diagnostic tools are currently available to 
identify the various causes of hydronephrosis in infants; 
however, there are considerable controversies about using 
them and associated complications in the first month of 
birth (1,8). Diagnostic techniques such as ultrasound as 
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an important tool for diagnosis with fewer complications, 
cystography by using a contrast agent such as voiding 
cystourethrography (VCUG), and renal function scans 
such as dynamic renal scan are the most conventional 
techniques for the diagnosis of hydronephrosis (9,10).

The choice of treatment is typically based on accurate 
information obtained from the patient. Since the choice 
of the patient is important for the procedure, it is 
necessary to inform the patient about the advantages, 
disadvantages and results of the intervention. This study 
aimed to evaluate the outcomes and complications after 
laparoscopic pyeloplasty.

Materials and Methods
Collection of Samples
In this clinical trial, patients with UPJO who were 
admitted to Ghaem hospital, Mashhad, Iran, were treated 
with laparoscopic pyeloplasty. In this study, 30 patients 
with UPJO who had undergone laparoscopic pyeloplasty 
during 2013 to 2017 were prospectively studied and the 
success of the operation, in addition to intraoperative and 
postoperative complications, was evaluated.

Clinical Evaluation
In this study, clinical success based on the resolution of 
clinical signs, as well as improving or stabilizing (lack of 
progress) in hydronephrosis and obstruction according 
to radiologic findings were evaluated. To this end, the 
variable of operation time was calculated in minutes, and 
the number of people requiring blood transfusion was 
considered by hemoglobin fell below 7 g/dL. Evaluation 
of hydronephrosis and renal function in treated patients 
was based on the pyelocalyceal system dilation at the next 
follow-up. All patients were evaluated in terms of operative 
time, hospital stay, a drain and its output, a double J stent 
and its output, the initial and final UPJO detection and 
imaging findings. The duration of the hospitalization 
was calculated based on the number of the days of 
hospitalization. The choice of treatment was based on the 
accurate information obtained from the patient, cause of 
the disease, and the choice of the patient who had been 
fully informed about the advantages, and disadvantages of 
interventional procedures.

Statistical Analysis
After investigation and determination of the variables and 
primary processing of the data in SPSS software version 
11.5, chi-square test was used to compare the qualitative 
variables between the 2 groups, and repeated measure 
of ANOVA or Freidman tests were used to evaluate the 
quantitative variables in the groups. In all tests, 0.05 was 
considered as the significance level.

Results
Demographic Data
In this study, 30 patients with UPJO were enrolled, of 

whom 60% (n = 18) were female and 40% (n = 12) were 
male. The mean age of the patients in this study was 
24.76 ± 13.95, with the minimum and maximum age of 
5 and 62 years, respectively. Additional demographic 
information is provided in Table 1.
 
Clinical Findings
Among the 30 patients in this study, no one needed blood 
transfusion, and 28 patients responded well to surgery 
while 2 patients had a urinary tract infection at the end 
of follow-up. In the initial diagnosis, there were 19 left-
sided (63.33%), 10 right-sided (33.33%) and one bilateral 
UPJO (3.43%) patients. The patient with bilateral UPJO 
was reported as right-sided UPJO in the final diagnosis. 
He was a 5-year-old boy in whom the hydronephrosis was 
later improved during 1.5 months of follow-up and his 
renal function was normal. In addition, imaging findings 
demonstrated that there were 17 patients (56.4%) with 
left-sided hydronephrosis and mechanical obstruction of 
the urinary tract, and 7 patients (23.3%) had moderate 
to severe left-sided hydronephrosis. In addition, right-
sided hydronephrosis was reported in 5 (16.7%) patients, 
and one patient had moderate to severe hydronephrosis 
(3.3%). Surgery technique in all patients was laparoscopic 
pyeloplasty and only in one patient, Heinicke-Mikulicz 
method was performed. The patient was a 26-year-old 
woman and her operation time was 120 minutes with 2 
days of hospital stay. Her clinical symptoms resolved after 
1.5 months of follow-up. No serious complication was 
observed in any patient during surgery or postoperatively. 
Clinical symptoms and kidney function were improved in 
all (93.33%), except in 2 patients. Of whom, a 19-year-old 
boy complained of flank pain after surgery, but imaging 
findings showed normal kidneys and a 6-year-old girl 
who was suffering from urinary tract infection in her 
follow-up.

After the surgery, depending on the patient’s condition, 
analgesic drugs including pethidine (n = 7, 26.6%), tablet 
and rectal acetaminophen (n = 14, 46.66%; and n = 1, 
3.33%, respectively), and methadone (n = 8, 23.33%) 
were used in different doses, and only in one patient no 
analgesic drug was used.

Discussion
In this study, clinical outcomes of patients with UPJO were 
studied after laparoscopic surgical technique. Findings of 
this study showed that postoperative opioid consumption 
and the need for analgesic drugs have declined following 
laparoscopic surgery. The operative time for laparoscopic 

Table 1. Demographic Data of the Patients

Gender No. (%) Age (mean)

Male 12 (40) 23.3

Female 18 (60) 26.9
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surgery was also reduced compared to other studies, while 
the duration of hospitalization was in consistent with 
other studies (11). In this study, there was no need for 
transfusion, and intraoperative complications were not 
observed in this study, except for one patient in whom a 
different surgical technique (Heinicke) was used.

In a study on 56 patients with UPJO wherein the 
patients had been treated with 3 methods including open 
surgery, laparoscopy and pyeloplasty, it was shown that 
the operation time for these methods was 127, 130, and 
114 minutes, respectively. Moreover, it was reported that 
the blood loss during the surgery was 105 mL, 31 mL and 
28 mL for open surgery, laparoscopy and pyeloplasty, 
respectively. The average hospitalization time was also 
greater in open surgery (4.14 ± 1.8) in comparison with 
laparoscopy (2.8 ± 0.75) and pyeloplasty (2 ± 1). The results 
of this study suggested that laparoscopy and pyeloplasty 
are reliable safer methods for patients (12). In a study in 
the United States on patients with hydronephrosis who 
had undergone open pyeloplasty or laparoscopic surgery, it 
was shown that operation time was greater in laparoscopy 
than in pyeloplasty (242 minutes vs. 199 minutes) (13). 
In consistent with this study, our results showed that 
operation time is reduced in the present study.

Furthermore, in consistent with our results, the results of 
some studies wherein the efficiency of pyeloplasty had been 
evaluated in patients with hydronephrosis showed that the 
hospitalization time, recovery time, and overall blood loss 
were less in pyeloplasty group (14-16). Findings indicate 
that due to the lack of postoperative complications as well 
as less operation time, pyeloplasty can be considered as the 
method of choice for the treatment of patients with UPJO. 
However, this study had a major limitation. It focused on 
the efficiency of pyeloplasty alone, and did not compare it 
with other surgical methods. Nevertheless, all outcomes 
were listed and compared pre- and postoperatively to 
demonstrate the efficiency of the method. 

Conclusions
Findings of this study indicated that pyeloplasty can be 
considered as the method of choice for both surgeons 
and patients for the treatment of hydronephrosis. In 
addition, the results of this study showed that operation 
time, recovery, and duration of hospital stay, as well as 
postoperative complications such as blood loss, and 
the need for blood transfusion were reduced following 
pyeloplasty.

Conflict of Interests 
The authors declare that there is no conflict of interest 
between the authors. 
 
Ethical Issues 
The study was approved by the Ethics Committee of 
Mashhad University of Medical Sciences (Research project 
No. 940465).

Financial Support
Committee of Mashhad University of Medical Sciences.

References
1. Choi YH, Cheon JE, Kim WS, Kim IO. Ultrasonography 

of hydronephrosis in the newborn: a practical review. 
Ultrasonography. 2016;35(3):198-211. doi:10.14366/
usg.15073

2. Hashim H, Woodhouse CRJ. Ureteropelvic Junction 
Obstruction. Eur Urol Suppl.11(2):25-32. doi:10.1016/j.
eursup.2012.01.004

3. Alipour A, Mohammadjafari H, Rafiei A, Amjadi O. 
The Role of Urinary Biomarker Levels in Assessing 
the Presence and Severity of Ureteropelvic Junction 
Obstruction in Children: A Systematic Review and Meta-
Analysis. J Pediatr Rev. 2016;4(2):e7567. doi:10.17795/
jpr-7567

4. Rodriguez MM. Congenital Anomalies of the Kidney 
and the Urinary Tract (CAKUT). Fetal Pediatr Pathol. 
2014;33(5-6):293-320. doi:10.3109/15513815.2014.959
678

5. Shokeir AA, Nijman RJ. Antenatal hydronephrosis: 
changing concepts in diagnosis and subsequent 
management. BJU Int. 2000;85(8):987-994.

6. Coplen DE. Prenatal intervention for hydronephrosis. J 
Urol. 1997;157(6):2270-2277.

7. Yousefichaijan P, Dorreh F, Rafeie M, et al. Congenital 
anomalies of kidney and upper urinary tract in children 
with congenital hypothyroidism; a case-control study. 
J Renal Inj Prev. 2015;4(4):120-126. doi:10.12861/
jrip.2015.26

8. Sinha A, Bagga A, Krishna A, et al. Revised guidelines 
on management of antenatal hydronephrosis. Indian 
J Nephrol. 2013;23(2):83-97. doi:10.4103/0971-
4065.109403

9. Jindal L, Gupta AK, Mumtaz F, Sunder R, Hemal 
AK. Laparoscopic nephroplication and nephropexy 
as an adjunct to pyeloplasty in UPJO with giant 
hydronephrosis. Int Urol Nephrol. 2006;38(3-4):443-
446. doi:10.1007/s11255-005-4975-6

10. Coelho GM, Bouzada MC, Pereira AK, et al. Outcome 
of isolated antenatal hydronephrosis: a prospective 
cohort study. Pediatr Nephrol. 2007;22(10):1727-1734. 
doi:10.1007/s00467-007-0539-6

11. Moore K, Lorenzo AJ, Turner S, Bagli DJ, Pippi Salle JL, 
Farhat WA. Prospective cost analysis of laparoscopic 
vs. open pyeloplasty in children: Single centre 
contemporary evaluation comparing two procedures 
over a 1-year period. Can Urol Assoc J. 2013;7(3-4):94-
98. doi:10.5489/cuaj.11096

12. Basatac C, Boylu U, Onol FF, Gumus E. Comparison of 
surgical and functional outcomes of open, laparoscopic 
and robotic pyeloplasty for the treatment of ureteropelvic 
junction obstruction. Turk J Urol. 2014;40(1):24-30. 
doi:10.5152/tud.2014.06956

13. Sukumar S, Roghmann F, Sood A, et al. Correction of 
ureteropelvic junction obstruction in children: national 
trends and comparative effectiveness in operative 
outcomes. J Endourol. 2014;28(5):592-598. doi:10.1089/
end.2013.0618



Amiri Shadmehri et al

                                     Crescent Journal of Medical and Biological Sciences, Vol. 5, No. 3, July 2018 261

14. Huang Y, Wu Y, Shan W, Zeng L, Huang L. An updated 
meta-analysis of laparoscopic versus open pyeloplasty 
for ureteropelvic junction obstruction in children. Int J 
Clin Exp Med. 2015;8(4):4922-4931.

15. Sweeney DD, Ost MC, Schneck FX, Docimo SG. 
Laparoscopic Pyeloplasty for Ureteropelvic Junction 
Obstruction in Children. J Laparoendosc Adv Surg Tech 

A. 2011;21(3):261-265. doi:10.1089/lap.2010.0155
16. Powell C, Gatti JM, Juang D, Murphy JP. Laparoscopic 

Pyeloplasty for Ureteropelvic Junction Obstruction 
Following Open Pyeloplasty in Children. J Laparoendosc 
Adv Surg Tech A. 2015;25(10):858-863. doi:10.1089/
lap.2015.0074

Copyright © 2018 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.


