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SUMMARY - Ureteropelvic junction obstruction causes hydronephrosis and may lead to renal
parenchymal damage unless timely diagnosed and treated. Although open pyeloplasty is still the gold
standard, it needs to be compared with new techniques. In this study, we compared laparoscopic and
open pyeloplasty. Data on 113 patients who had undergone surgery between 2008 and 2014 were
evaluated retrospectively. Thirty-nine patients had undergone laparoscopic pyeloplasty, and 74 had un-
dergone open pyeloplasty. Ultrasonography was performed at 3 months and scintigraphy at 6 months
postoperatively. Parameters such as the length of surgery, need for analgesics, length of hospital stay,
complications, and success rates were compared. When compared to open pyeloplasty (mean 9.8 dex-
ketoprofen 50 mg IV dose), the need for an analgesic was significantly lower in the laparoscopic py-
eloplasty (mean 4.5, paracetamol 15 mg/kg IV dose) group (p<0.05). The length of hospital stay was
also shorter in the laparoscopic pyeloplasty group (mean 4.0 days) than in the open pyeloplasty group
(mean 7.3 days) (p<0.05). This study demonstrated that laparoscopic pyeloplasty could be safely used
in the treatment of ureteropelvic junction obstruction with a lower need for analgesics and a shorter
length of hospital stay than with open pyeloplasty.
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Introduction

Ureteropelvic junction obstruction (UPJO) is the
most common cause of upper urinary tract obstruc-
tion’. It can occur in all age groups and accounts for
50% of collecting system dilatations in children?. Al-
though two-thirds of the cases regress during the fol-
low-up, cases with no regression may lead to renal pa-

Correspondence to: [6rahim Untan, MD, Kervansaray Mah. 2019.

Sok. No: 1 40100 Kirgehir, Turkey
E-mail: ibrahimuntan@erciyes.edu.tr

Received December 15, 2020, accepted June 1, 2021

Acta Clin Croat, Vol. 62, No. 1, 2023

renchymal damage and permanent dysfunction®. The
goal of treatment is to prevent parenchymal damage
and preserve kidney functions®.

While nephrectomy used to be common, Ernest
Kiister performed the first successful pyeloplasty in
1891. Since then, various pyeloplasty methods have
been developed to date. Currently, the dismembered
pyeloplasty technique defined by Anderson and Hynes
in 1949 remains the gold standard®. In recent years,
minimally invasive surgical techniques have emerged
in the treatment of UPJO and have become widely ac-
cepted®’. The effectiveness and safety of laparoscopic

pyeloplasty (LP) first reported in 1993 by Schuessler
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et al. have also been reported by various authors®. This
procedure has emerged mainly to provide lower pa-
tient morbidity and similar success rates as open sur-
gery. Today, LP can be performed safely in centers
experienced in laparoscopy with less morbidity than
open pyeloplasty (OP)°.

In this study, we compared the results of patients
who had been followed up with the diagnosis of UPJO
and undergone OP and LP during their treatment.
The need for analgesics, length of hospital stay, and
surgical success were compared between the groups.

Patients and Methods

Data on 113 patients who had undergone surgery
for UPJO between January 2008 and November 2014
in our department were retrospectively reviewed and
evaluated. These 113 patients having undergone py-
eloplasty for UPJO were divided into two groups LP
and OP. The patients were also evaluated separately as
groups of children (patients aged <16) and adults (pa-
tients aged >16). The age, gender, surgery side, length
of surgery, type of stenosis, removal of the ureteropel-
vic junction (UPJ), analgesic dose, complication and
success rates, and length of hospital stay were evaluat-
ed retrospectively.

When deciding on surgery during the follow-ups,
we prioritized patients with stage 3-4 pelvicaliecta-
sis, those with T, on diethylenetriamine pentaacetate
(DTPA) renogram longer than 20 minutes, and/or split
kidney function of lower than 40% on renal scintigra-
phy, reduction of >10% on follow-up DTPA renogram,
and those who were symptomatic. All patients were ini-
tially designated to undergo LP but a part had to be
converted to OP due to lack of surgical experience.

All patients were operated under general anesthe-
sia. An experienced senior surgeon team led all sur-
geries. The Anderson-Hynes dismembered pyeloplasty
technique was used in all patients who had undergone
pyeloplasty. The retroperitoneal approach was chosen
for both open surgery and laparoscopic surgery. In
the open approach, the patient was placed in a lat-
eral decubitus position, and a subcostal incision was
performed. Having separated abdominal muscles and
pushed the peritoneum back, the Gerota fascia was
opened, the ureter on the psoas muscle was identified,
and the pelvis was approached. In the laparoscopic ap-
proach, three ports were placed on the anterior, medial,
and posterior axillary lines between the subcostal line
and the iliac protuberance. In all patients, a urethral
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catheter, ureteral J catheter, and surgical drainage cath-
eter were placed. After surgery, pediatric patients were
treated with IV 15 mg/kg paracetamol as an analgesic,
while adults were administered IV dexketoprofen 50
mg. Analgesics were administered on demand. Parac-
etamol was preferred to avoid children’s exposure to
nephrotoxicity. A Foley catheter was removed on days
1-2, and the drain was removed on days 3-10 after sur-
gery. Patients were followed up upon discharge from
the hospital.

Four to six weeks after surgery, a cystoscopy was
performed and double ] catheters were removed. A
check-up and ultrasonography (US) were performed
three months after surgery. Follow-up scintigraphy
was performed in the sixth month. Patients were fol-
lowed up for at least 2 years in total. In diagnostic and
follow-up scintigraphy studies, Tc-99m MAG3 (mer-
captoacetyltriglycine) was preferred in children and
Te-99m DTPA in adults. Analgesics were dosed as 15
mg/kg paracetamol IV for children and 50 mg dex-
ketoprofen IV for adults. Success was defined as the
relief of symptoms along with improvements in the
imaging results. Failure was defined as the persistence
or recurrence of symptoms and/or obstructive drainage
pattern in the US, intravenous urography, or diuretic
renography during the follow-up period.

All procedures in human participants were per-
formed per ethical standards of the institutional and/
or national research committee and the 1964 Helsinki
Declaration and its later amendments or comparable
ethical standards. This study was conducted under the
approval of the Ethics Council of Erciyes University,
Faculty of Medicine (20.02.2015/2015-92). All pa-
tients gave informed written consent for participation
in this clinical research and its publication.

The mean, standard deviation, median, minimum,
maximum, frequency, and ratio values were used in
the descriptive statistics of data. Kolmogorov Smirn-
ov test was used to measure the distribution of data.
Mann-Whitney U test was used in the analysis of
quantitative data. The x?-test was used in the analysis
of qualitative data. Fisher’s exact test was used when
the x?-test conditions were not met. IBM SPSS ver-
sion 22.0 was utilized in the analyses.

Results

Out of the 113 patients included in our study who
had undergone LP or OP, 57 were children and 56
were adults. LP was performed in 21 and OP in 36
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pediatric patients. LP was performed in 18 and OP in
38 adult patients. Pyeloplasty was performed on the
right and left sides in 44 and 69 patients, respectively.
'The retroperitoneal approach was used in all patients.

The main complaint at the presentation was pain
in 81 patients. Eight patients were diagnosed while
investigating the etiology of a urinary tract infection
(UTI). Three patients presented with hematuria and
one patient with incontinence. Seventeen patients were
diagnosed in the prenatal period and were taken into
on follow-up. Eighty patients had primary UPJO and
33 had crossing vessels. The UPJ] was removed in 92
patients, and 21 patients underwent V-Y-plasty. While

91 patients had no complications, 22 patients developed
complications (urinary wetting of drain due to imperfect
anastomosis, infection or fever, bleeding more than
expected through the drain). Pyeloplasty was considered
successful in 96 patients and failed in 17 patients.

The patients in our study were divided into two
groups those who underwent LP and those who
underwent OP. These two groups were compared
according to gender, age group, presentation, stenosis
side, stenosis type, UPJ removal, complication, success,
length of hospital stay, and analgesic need. There was
no significant difference between the groups according
to gender, age group, presentation complaint, stenosis

Table 1. Comparisan of patients who underwent open pyeloplasty and laparoscopic pyeloplasty according to gender, age

group, complaint, side, stenosis type, UPJ removal, complications, and success rate

Type of surgery p
Open Laparoscopy
n % n %
Male 47 64 23 59
Gender 0.636
Female 27 36 16 41
Child 36 49 21 54
Age group 0.599
Adult 38 51 18 46
Prenatal 10 14 7 18 0.531
Pain 54 73 27 69 0.675
UTI 6 2 5 0.557
Presentation
Hematuria 1.000
Incontinence 1 0 0 1.000
Incidental 1 1 2 5 1.000
) Right 31 42 13 33
Side 0.375
Left 43 58 26 67
) Primary 51 69 29 74
Type of stenosis - 0.545
Crossing vessel 23 31 10 26
Removed 58 78 34 87
UPJ 0.252
Not removed 16 22 5 13
None 61 82 30 77
o Bleeding 1 1 3
Complication 0.482
UTI 8 11 4 10
Stricture 4 5 4 10
Successful 62 84 34 87
Outcome 0.631
Failure 12 16 5 13

UTT = urinary tract infection; UPJ = ureteropelvic junction
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side, stenosis type, UPJ removal, complication, or
success (Table 1).

The overall mean operation time was 141+11.3
minutes. The mean operation time was 143.6+40.4
(range: 80-260, median: 120) minutes in the OP group
and 141.9+42.4 (range: 60-210, median: 120) minutes
in the LP group. There was no significant difference
between the groups according to the length of surgery
(p=0.157). There was no significant difference between
the pediatric (p=0.907) and adult (p=0.079) subgroups
according to the length of surgery (Fig. 1).
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Fig. 1. Comparison of operation time (minutes) in all,
pediatric’, and adult™ patients.

The mean length of hospital stay was 7.3+3.2 (range:
2-22,median: 7) days in the OP group and 4.0+1.1 (range:
2-7, median: 4) days in the LP group. It was significantly
longer in the OP group than in the LP group (p<0.05).In
the pediatric (p<0.05) and adult (p<0.05) subgroups, the
length of hospital stay was also significantly longer in the
OP group than in the LP group (Fig. 2).

Evaluation of the groups in terms of analgesic needs
showed that the mean analgesic need was 9.8+3.4 dose
(range: 1-18, median: 9) in the OP group and 4.5+2.4
dose (range: 1-12, median: 4) in the LP group. The
analgesic need was found to be significantly higher
in the OP group than in the LP group (p<0.05). In
the pediatric (p<0.05) and adult (p<0.05) subgroups,
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Fig. 2. Comparison of the length of hospital stay (days) in
all’, pediatric™, and adult™ patients.

the analgesic dose administered was also found to be
significantly higher in the OP group than in the LP

group (Fig. 3).
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Fig. 3. Comparison of analgesic need (doses) in all’, pedi-

atric™; and adult™ patients.
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Discussion

Hydronephrosis (HN) refers to enlargement of the
kidney collecting system, and obstruction is a urinary
flow deficiency severe enough to prevent kidney
development or cause damage to the kidney'*!.
Therefore, the definition of HN does not always
express obstruction. Although we can diagnose
HN prenatally by the US, it defines dilatation and
not obstruction’?. Prenatal US examined during
pregnancy indicates a 1%-2% rate of transient or
moderate HN and approximately 20% of these require
long-term follow-up®. Furthermore, it is impossible
to distinguish non-obstructive from obstructive
dilatation or to identify the kidney in which damage
will develop. Nevertheless, the severity of dilatation
does not correlate with the course of the disease?.
Since the most common cause of HN and urinary
system obstructions in children is UPJO, HN should
be monitored carefully and operated on when needed.
It is crucial to make decision about the operation
when the appropriate criteria are met to prevent renal
function loss. Several techniques have been described
to eliminate the obstructive pathology of UPJ in these
patients. Recent developments have revealed a trend
from classic open surgery towards modern minimally
invasive techniques such as laparoscopy or robotic
surgery. Thus, LP was compared to OP in this study.

In our study, 17 (30%) pediatric patients were
infants diagnosed with HN prenatally, and UPJO was
diagnosed on examinations performed after birth. Of
the pediatric patients, 31 (55%) presented with flank
pain, 3 (6%) had febrile UTT, one (2%) had hematuria,
one (2%) had urinary incontinence, and two (4%) had
been diagnosed incidentally. Among the adult patients,
50 (89%) had flank pain, three (5%) had recurrent
UTIs, two (4%) had hematuria, and one (2%) had been
diagnosed incidentally.

Ureteropelvic junction obstruction is the most
common cause of HN in children and is more common
in males; two-thirds of the cases occur on the left side.
In our study, of the 113 patients, 69 (61%) were treated
on the left side and the distribution of gender showed
male predominance with 70 men and boys (62%),
compatible with the literature.

Open pyeloplasty is currently the gold standard
in the treatment of UPJO with a success rate higher
than 90%". However, OP requires wide incisions
and longer hospital stays wersus other methods®. In
this study, patients who had undergone OP had a
prolonged hospital stay, similar to the literature data.
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Today, the number of studies that support the
benefits of minimally invasive interventions in the
diagnosis and treatment of many diseases and even
consider these methods as the gold standard is
gradually increasing’®. Today, all principles applied in
open surgery can be applied laparoscopically'. In line
with the literature, our study found that the success of
OP and LP was similar.

Laparoscopic pyeloplasty takes longer than OP
due to the learning process and lack of experience
with laparoscopic procedures. As the surgeon gains
experience, laparoscopic surgeries become shorter
with no incision or suturing'®. In our study, the average
surgery length was 143 minutes for OP and 130
minutes for LP, which is consistent with the literature.

The most common problem in the early period after
pyeloplasty is prolonged urine leakage. The leakage
is less common in patients with double J catheters
inserted through the anastomosis line®. In this study,
anastomosis leakage was not observed in any of the
patients with ureteral double J catheters. They were
removed 4-6 weeks after the surgery.

Fewer painkillers are required after laparoscopic
surgeries than after open surgeries. The reasons for this
are the shorter surgery time, smaller incision, briefer
layers opened, less tissue mobilization during surgery,
and less external contact with the surgical area. In our
study, the need for analgesics was also lower in patients
who had undergone laparoscopic surgery, both in the
pediatric and adult subgroups.

Longer hospital stays increase the risk of hospital
infections®. Prolonged hospital stay in children is also
important because it increases the anxiety of the child
and the mother®. In the literature, patients undergoing
LP had shorter hospital stays than those who underwent
OP?*.In this study, in line with the literature, the patients
who had undergone LP had shorter hospital stays than
those who had underwent OP, which also held true for
the pediatric and adult subgroups.

Conclusion

In conclusion, patients who had undergone LP
stayed in the hospital for a shorter time, and this
period was more comfortable because fewer analgesics
were required. The rates of complications and success
were similar to open surgery. Recently, the minimally
invasive technique of robotic pyeloplasty has also
emerged®. However, LP with shorter hospital stays
and fewer analgesic needs is still a reliable option for
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centers not equipped with robotic technology. We
conclude that with similar success and complication
rates, lower analgesic requirements, and shorter
hospital stays, LP can be performed as safely as OP in
the treatment of UPJO.

Acknowledgments

We thank all patients who participated in the study
and those who carried out the extensive clinical and
laboratory workup. We also would like to express our
gratitude to Onur Gurbiiz (Lecturer, Computer and
Educational Technologies, Canakkale, Turkey) for his
valuable work on tables and figures in our article and
Jim L. C. Onur, (CEO of Kayke, New York, NY, U. S.
A.) for his valuable input on English utilization in our
article.

References

1. Halachmi S, Pillar G. Congenital urological anomalies diag-
nosed in adulthood — management considerations. ] Pediatr

Urol. 2008;4(1):2-7. doi: 10.1016/j.jpurol.2007.03.001.
2. Chiodini B, Ghassemi M, Khelif K, Ismaili K. Clinical out-

come of children with antenatally diagnosed hydronephrosis.
Front Pediatr. 2019;7:103. doi: 10.3389/fped.2019.00103.

3. Williams B, Tareen B, Resnick MI. Pathophysiology and
treatment of ureteropelvic junction obstruction. Curr Urol
Rep. 2007;8(2):111-7. doi: 10.1007/s11934-007-0059-8.

4. Chevalier RL. Congenital urinary tract obstruction: the
long view. Adv Chronic Kidney Dis. 2015;22(4):312-9. doi:
10.1053/j.ackd.2015.01.012.

5. Rivas JG, Gregorio SA, Sanchez LC, Portella PF, Gomez AT,
Ledo JC, e# al. Evolution in the treatment of the ureteropel-
vic junction obstruction syndrome. Laparoscopic versus open
pyeloplasty. Cent European ] Urol. 2015;68(3):384-8. doi:
10.5173/ceju.2015.536.

6.  Strother MC, Mucksavage P. Minimally invasive techniques
for the management of adult UPJ obstruction. Curr Urol Rep.
20165;17(5):39. doi: 10.1007/s11934-016-0593-3.

7. Turra F, Escolino M, Farina A, Settimi A, Esposito C, Var-
let F. Pyeloplasty techniques using minimally invasive surgery
(MIS) in pediatric patients. Transl Pediatr. 2016;5(4):251-5.
doi: 10.21037/tp.2016.10.05.

8.  Schuessler WW, Grune MT, Tecuanhuey LV, Preminger
GM. Laparoscopic dismembered pyeloplasty. ] Urol.
1993;150(6):1795-9. doi: 10.1016/50022-5347(17)35898-6.

9. Kapoor A, Allard CB. Laparoscopic pyeloplasty: the standard
of care for ureteropelvic junction obstruction. Can Urol Assoc

J.2011;5(2):136-8. doi: 10.5489/cuaj.11036.

10. Mendelsohn C. Functional obstruction: the renal pelvis rules.
J Clin Invest. 2004;113(7):957-9. doi: 10.1172/JCI121402.

11. Naunova-Timovska S, Cekovska S, Sahpazova E, Tasi¢ V.
Neutrophil gelatinase-associated lipocalin as an early bio-
marker of acute kidney injury in newborns. Acta Clin Croat.

2020;59(1):55-62. doi: 10.20471/acc.2020.59.01.07.

80

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Choi YH, Cheon JE, Kim WS, Kim IO. Ultrasonography of
hydronephrosis in the newborn: a practical review. Ultraso-
nography. 2016;35(3):198-211. doi: 10.14366/usg.15073.

Ryckewaert-D’'Halluin A, Le Bouar G, Odent S, Milon J,
D’Herve D, Lucas ], e al. Diagnosis of fetal urinary tract
malformations: prenatal management and postnatal outcome.

Prenat Diagn. 2011;31(11):1013-20. doi: 10.1002/pd.2824.
Symons S§J, Palit V, Biyani CS, Cartledge JJ, Browning AJ,

Joyce AD. Minimally invasive surgical options for uretero-
pelvic junction obstruction: a significant step in the right di-
rection. Indian J Urol. 2009;25(1):27-33. doi: 10.4103/0970-
1591.45533.

Dong J, Wong J, Al-Enezi A, Kapoor A, Whelan JP, Piercey
K, et al. Laparoscopic pyeloplasty: the updated McMaster
University experience. Can Urol Assoc J. 2008;2(4):388-91.
doi: 10.5489/cuaj.806.

Symons SJ, Bhirud PS, Jain V, Shetty AS, Desai MR. Lap-
aroscopic pyeloplasty: our new gold standard. ] Endourol.
2009;23(3):463-7. doi: 10.1089/end.2008.0208.

Moon DA, El-Shazly MA, Chang CM, Gianduzzo TR,
Eden CG. Laparoscopic pyeloplasty: evolution of a new gold
standard. Urology. 2006;67(5):932-6. doi: 10.1016/j.urolo-
£y.2005.11.024.

Singh O, Gupta SS, Arvind NK. Laparoscopic pyeloplasty: an
analysis of first 100 cases and important lessons learned. Int
Urol Nephrol. 2011;43(1):85-90. doi: 10.1007/s11255-010-
9753-4.

Ozayar A, Morgan MS, Friedlander JI, Saumur M, Krish-
an G, Gahan JC, ez al. Prompt management of anastomotic
leak or acute obstruction after minimally invasive pyeloplasty

with percutaneous nephrostomy preserves outcomes. ] Urol.
2014;192(6):1716-9. doi: 10.1016/j.juro.2014.06.041.

Mijovi¢ G, Cizmovi¢ L, Nedovi¢ Vukovi¢ M, Stamatovi¢ S,
Lopi¢i¢ M. Antibiotic consumption in hospitals and resis-
tance rate of Klebsiella pneumoniae and Escherichia coli in Mon-
tenegro. Acta Clin Croat. 2020;59(3):469-79. doi: 10.20471/
acc.2020.59.03.11.

Commodari E. Children staying in hospital: a research on
psychological stress of caregivers. Ital ] Pediatr. 2010;36:40.
doi: 10.1186/1824-7288-36-40.

Klingler HC, Remzi M, Janetschek G, Kratzik C, Marberger
M]J. Comparison of open wersus laparoscopic pyeloplasty tech-
niques in treatment of uretero-pelvic junction obstruction. Eur
Urol. 2003;44(3):340-5. doi: 10.1016/s0302-2838(03)00297-
5.

Uberoi J, Disick GI, Munver R. Minimally invasive sur-
gical management of pelvic-ureteric junction obstruction:
update on the current status of robotic-assisted pyeloplas-
ty. BJU Int. 2009;104(11):1722-9. doi: 10.1111/j.1464-
410X.2009.08682.x.

Acta Clin Croat, Vol. 62, No. 1, 2023



N. Aldemir et al. Laparoscopic versus open pyeloplasty

Sazetak

USPOREDBA UCINKA LAPAROSKOPSKE I OTVORENE PIJELOPLASTIKE NA UDOBNOST I
USPJESNOST ZAHVATA: RETROSPEKTIVNO ISTRAZIVAN]JE U JEDNOM CENTRU

N. Aldemir, I. Untan, H. Tosun i D. Demirci

Opstrukcija ureteropelvi¢nog spoja uzrokuje hidronefrozu i ako se pravodobno ne dijagnosticira i lije¢i moze dovesti do
oftecenja bubreznog parenhima. Iako otvorena pijeloplastika ostaje zlatnim standardom, treba ju usporediti s novim tehnika-
ma. U ovom istrazivanju usporedili smo laparoskopsku i otvorenu pijeloplastiku. Retrospektivno smo analizirali podatke za
113 bolesnika koji su operativno lije¢eni izmedu 2008. i 2014. godine. Laparoskopska pijeloplastika primijenjena je u 39, a
otvorena pijeloplastika u 74 bolesnika. Ultrasonografija je provedena 3 mjeseca, a scintigrafija 6 mjeseci nakon operacije. Us-
poredivali smo sljedeée parametre: trajanje operacije, potrebu za analgeticima, trajanje hospitalizacije, komplikacije i stope us-
pjesnosti zahvata. U usporedbi s otvorenom pijeloplastikom (srednja vrijednost 9,8,1V doza deksketoprofena 50 mg), potreba
za analgeticima bila je znacajno manja u skupini laparoskopske pijeloplastike (srednja vrijednost 4,5, IV doza paracetamola
15 mg/kg) (p<0,05). Duljina hospitalizacije takoder je bila kraca u skupini laparoskopske pijeloplastike (srednja vrijednost
4,0 dana) od one u skupini otvorene pijeloplastike (srednja vrijednost 7,3 dana) (p<0,05). Ovo istrazivanje je pokazalo da
se laparoskopska pijeloplastika moze sigurno primijeniti u lije¢enju opstrukcije ureteropelvi¢nog spoja, uz manju potrebu za
analgeticima i krace trajanje hospitalizacije u usporedbi s otvorenom pijeloplastikom.

Kljuéne rijeci: Hidronefroza; Laparoskopska pijeloplastika; Otvorena pijeloplastika; Opstrukcija ureteropelvicnog spoja
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