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ABSTRACT
Introduction: The aim of the study is to retrospectively evaluate the perioperative and post-operative outcomes of the initial laparoscopic pyeloplasties (LPs); we performed in our clinic in the treatment of ureteropelvic junction obstruction (UPJO).
Materials and Methods: The data of 23 patients who underwent LP with the diagnosis of UPJO between
February 2016 and March 2020 in our clinic were retrospectively analyzed. The charts of patients such as
demographic data, presenting complaint, pre-operative imaging, operation time, presence of crossing aberrant vessel, post-operative complications, hemoglobin drop, length of drain and hospital stay, and success
rates were evaluated.
Results: The mean age of patients was 25.5±17.1 (4–63) years with a male predominance of 56.5%. Of the
23 patients, 22 had primary and one patient had secondary UPJO previously treated with retrograde endopyelotomy. The mean operative time, drain stay time, and hospital stay time were 214.8±43.1 (160–310)
min, 2.8±1.0 (2–7) days, and 3.5±1.8 (2–9) days, respectively. Although no major operative or post-operative
complications were seen in our series, 2 (8.7%) patients had minor operative complications and 4 (17.3%)
patients had minor postoperative complications. The mean follow-up period of all patients followed for at
least 3 months was 13.9±7.8 (3–34) and the surgical success rate was 95.7%.
Conclusion: Due to increased worldwide experience in laparoscopic surgery, the challenge on intracorporeal suturing of LP in initial cases is overcome in a short time. With a high success rate, low post-operative
complication rate, and low hospital stay, our initial series results are consistent with high-volume studies
in the literature.
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Introduction
Ureteropelvic junction obstruction (UPJO) is a congenital
or acquired disease characterized by restricted passage of
urine from the renal pelvis to the ureter due to intrinsic
or extrinsic causes.[1] While intrinsic causes such as adynamic or atretic segments are more common, extrinsic

causes such as fibrous bands or crossing aberrant vessels are also seen. Although UPJO shows a different incidence in pediatric and adult age, its overall incidence
is 1 in 1.500.[2] Uncorrected disease can cause increased
intrarenal pressure, hydronephrosis involving the renal
pelvis and calyces, loss of nephrons, and, consequently,
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renal failure.[3] Therefore, in surgical indications such
as significant pain or reduced kidney function, surgical
correction of the UPJO is crucial to prevent further kidney
damage.[4]
Open pyeloplasty (OP) with the dismembered technique
described by Anderson and Hynes is the traditional gold
standard for surgical treatment of UPJO.[5] Search for minimally invasive techniques has led to endoscopic correction of the UPJO, such as antegrade or retrograde endopyelotomy, but it has little place in the treatment due
to varying success rates and high recurrence rates.[6,7] It
was first described in 1993 by Schuessler et al.,[8] laparoscopic pyeloplasty (LP) was the first minimally invasive
technique that achieved success rates of OP worldwide.
[9]
In addition, LP has offered additional advantages such
as low morbidity, short hospital stay, and short recovery
period but it has challenges about intracorporeal suturing.[10] Herein, we aimed to retrospectively evaluate the
perioperative and post-operative outcomes of LP in our
tertiary institution.

Materials and Methods
Patients
This observational retrospective study reviewed medical records of UPJO patients treated with LP using the
Anderson-Hynes dismembered technique. After the approval of the Ethics Committee of Kahramanmaraş Sütcü
İmam University (approval number: 02.12.2020-19), data
between February 2016 and March 2020 were collected
from our institution. Among the patients who underwent
pyeloplasty (n=27) in this period of time, those who had
open surgery (n=4) were excluded and the remaining 23
patients were included in the study.
Based on clinical symptoms such as flank pain, chronic
urinary tract infection (UTI), and urolithiasis, the diagnosis of UPJO was confirmed by radiological studies such
as ultrasound (US), intravenous urography (IVU), and diuretic renogram (Tc-99m mercaptoacetyltriglycine [MAG3]
or diethylenetriaminepentaacetic acid [DTPA]). Surgical
indications were determined according to being symptomatic UPJO and presence of obstruction on pre-operative
radiological examinations (progressive hydronephrosis
on US, delayed nephrogram, and/or drainage with hydronephrosis on IVU and impaired renal function and/or
obstructive curve with delayed 50% drainage after 20 min
on diuretic renal scan).
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Surgical Technique
LP by the transperitoneal route with the dismembered
technique was applied in all patients. After the patient
was placed in the lateral decubitus position, an 11 mm
optic trocar was used to enter the abdomen and pneumoperitoneum was created. A standard 3-port technique
was used, but the 4th port could be used when necessary
or for liver retraction on the right side. If the patient was
not obese in whom the port locations were displaced laterally and cranially, the camera port was inserted above
the umbilicus. 10 mm and 5 mm trocars were inserted 2–3
cm below the costal margin in the mid-clavicular line and
at the midpoint between the umbilicus and the anterior
superior iliac spine, respectively.
The colon was mobilized along the told line until the medial aspect of the lower pole of the kidney and the proximal ureter was visualized. The ureteropelvic junction
(UPJ) was exposed by dissecting to the pelvis and proximal ureter, and the atretic or obstructed UPJ segment
was excised. After lateral ureter spatulation and pelvis reduction, if necessary, the posterior wall was sutured with
running 4-0 polyglycolic acid sutures. Later, a ureteral
indwelling double-J (DJ) stent was passed an antegrade
fashion and anastomosis was completed. Finally, a 10Fr
drain was left through one of the lateral ports. The Satava
and Clavien-Dindo classification systems were used for
grading of operative and post-operative complications, respectively.[11,12] The time between the first skin incision and
the last skin suture was determined as the operation time.
Follow-up
The urethral catheter was pulled out on the 1st day of the
operation. The drain catheter was pulled out when the
drain amount was <50 ml before discharged. The ureteral
DJ stent was removed after 6 weeks postoperatively. In the
follow-up, urinary US and/or IVU was performed in the
post-operative 3rd month, and MAG3 or DTPA renal scan
at the 6th month, and annually thereafter. The surgical
success was defined as absence or improvement of symptoms and resolution of hydronephrosis in US/IVU and/or
drainage on diuretic renal scan.
Study Outcomes
The charts of patients such as demographic data, presenting complaint, pre-operative imaging, operation time,
presence of crossing aberrant vessel, post-operative complications, hemoglobin drop, length of drain and hospital
stay, and success rates were evaluated.
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Statistical Analysis
Continuous variables were presented as mean±SD (minmax) and categorical data as numbers and percentages.
For statistical analysis, SPSS program (version 22.0, IBM,
USA) was used.

Results
Of the 23 patients, 22 had primary and one patient had secondary UPJO previously treated with retrograde endopyelotomy. All demographic data and clinical features are summarized in Table 1. With a male predominance of 56.5%,
the mean patient age was 25.5±17.1 (4–63) years. Twenty
(87%) patients were clinically symptomatic with mainly
flank pain, and only 3 (13%) patients were detected incidentally. Four (17.4%) of the patients had concomitant kidney stones. Decompression of the pelvicalyceal system was
Table 1. Basic demographic data and clinical features
Laparoscopic pyeloplasty
Patients, n
Age, years*
Gender, n (%)
Male
Female
Side, n (%)
Right
Left
Clinical symptoms, n (%)
Flank pain
Flank pain + urinary
tract infection
Flank pain + kidney stone
Incidental
Hydronephrosis, n (%)
Grades 1–2
Grades 3–4
Impaired renal function
(at renal scan), n (%)
Below 40
Above 40
Causes of obstruction, n (%)
Aberrant crossing vessel
Adynamic/stenotic segment
High insertion
Preoperative creatinine, mg/dL*
*Shown as mean±SD (range).

23
25.5±17.1 (4–63)
13 (56.5)
10 (43.5)
10 (43.5)
13 (56.5)
13 (56.5)
3 (13.0)
4 (17.4)
3 (13.0)
5 (21.7)
18 (78.3)

12 (52.2)
11 (47.8)
13 (56.5)
9 (39.1)
1 (4.3)
0.7±0.3 (0.3–1.2)

needed in two patients due to infection, DJ stent was used
in one, percutaneous nephrostomy was used in the other.
Of the patients, 18 had severe hydronephrosis (Grades 3–4)
and 52.2% had renal function below 40%. All patients had
impaired drainage in the diuretic renogram.
Table 2 contains all operative and post-operative outcomes. The mean operative time was 214.8±43.1 (160–310)
min, while no blood transfusion was given to any of the
patients. Means of drain stay time and hospital stay time
were 2.8±1.0 (2–7) and 3.5±1.8 (2–9) days, respectively.
Although no major operative or post-operative complications were seen in our series, 2 (8.7%) patients had minor
operative complications and 4 (17.3%) patients had minor
postoperative complications. One of the operative complications was local subcutaneous emphysema, while the
other was hypercapnia leading to open surgery. Clavien
Grade 1 complications were infection and ischemic hepatitis, Grade 2 complication was sub-ileus due to prolonged
drainage corrected by keeping the Foley catheter for 7
days. The mean follow-up period of all patients followed
for at least 3 months was 13.9±7.8 (3–34) and the surgical
success rate was 95.7%. After removal of the DJ stent, one
patient with flank pain and poor drainage in the renal
scan was treated with retrograde balloon dilatation.
Table 2. Operative and post-operative outcomes
Laparoscopic pyeloplasty

Mean±SD (range)

Operative time, min
214.8±43.1 (160–310)
Hemoglobin drop, g/dL
0.9±0.5 (0.2–2.0)
Drain stay time, days
2.8±1.0 (2–7)
Hospital stay, days
3.5±1.8 (2–9)
Follow-up, months
13.9±7.8 (3–34)
Success, n (%)
22 (95.7)
Intraoperative
2 (8.7)
complications*, n (%)
Subcutaneous
1 (4.3)
emphysema (grade 1)
Hypercapnia (grade 1)
1 (4.3)
Post-operative
4 (17.3)
complications**, n (%)
Urinary tract infection (Grade 1) 2 (8.7)
Ischemic hepatitis (Grade 1)
1 (4.3)
Sub-ileus associated
1 (4.3)
with urine leakage (Grade 2)
*Graded according to Satava classification system.**Graded
according to Clavien-Dindo classification system.
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Discussion
After the first reconstructive procedure for UPJO was performed by Trendelenburg in 1886, with efforts to improve
the surgical technique, OP with the dismembered technique was defined by Anderson and Hynes in 1949.[13] However, the significant incisional morbidity of open surgery,
such as increased analgesic requirement and long recovery
periods, has led to the search for minimally invasive surgery. With the advent of endourology, endoscopic surgeries
such as antegrade or retrograde endopyelotomy and balloon dilatation have been performed, but have little place
in treatment due to varying success rates and high recurrence rates.[6,7] After Schuessler et al. described LP in 1993,[8]
LP was the first minimally invasive technique that achieved
success rates of OP worldwide.[9] Recently, robot-assisted
pyeloplasty, which has been used with advances in robotic
surgery in the past decade, had similar success and complication rates with LP,[14] but is not available in every center
due to its high cost. Therefore, LP is still preferred as the
standard treatment in many centers as its low morbidity,
short hospital stay, and short recovery time.
Most patients present with symptoms of back pain or recurrent UTI in UPJO.[15,16] It may also be incidentally found,
as a result of the widespread use of imaging methods.[4]
In the series of Demirdağ et al.,[16] 50% of the patients had
pain, 18.1% had UTI, 5.2% had hematuria, and 26.7% were
asymptomatic. A review of historical surgical and angiographic and endoechographic series showed 47% and
40% accompanying crossing vessel in cases of surgical
hydronephrosis, respectively.[17] The incidence of kidney
stone has been reported to be approximately 16–30%.[14,1820]
In the present study, while flank pain was the primary
symptom with 56.5%, 13% of the patients with UPJO were
found incidentally. Of the 23 patients, 13 (56.5%) presented with crossing aberrant vessel and 4 (17.4%) with kidney
stone. As can be seen, although our sample size is small,
the clinical features of our cases are consistent with the
studies in the literature.
While the transperitoneal approach is more widely used
as it provides a wider operating area for working within
which to suture and familiar and identifiable anatomical landmarks, the retroperitoneal approach may be
preferred for patients with previous abdominal surgery
or morbidly obese patients.[2] In both the transperitoneal
and retroperitoneal approaches, data consistently show
low perioperative morbidity and high success rates (94.1–
100%) in series including >100 patients.[21] We preferred
the transperitoneal route for this initial series. Moreover,
our repair technique was the Anderson-Hynes dismembered technique for all patients. We achieved a rate similar to the surgical success rate of large series with 95.7%.
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Global acceptance of LP has a steep learning curve due
to difficult intracorporeal suturing.[22] However, operation
time has been decreased as the number of cases of the surgeon and worldwide experience in laparoscopic surgery
increases. Bansal et al.[23] presented the mean operative
time as 244.21±41.73 in their LP series consisting of 28
patients. On the other hand, in a recent study with 27 LP
cases, the operative time was 180±72.[24] Although it was
our first LP series, the mean operation time was 214±43.1.
In LP series involving a large number of patients, complication rates range between 12.9% and 15.8%, while this
rate increases to 22.5% in studies with a small number of
cases.[25-27] In the present study, there were two intraoperative Satava Grade 1 complications such as local subcutaneous emphysema and hypercapnia. There were three
postoperative Clavien Grade 1 complications, two of which
were UTIs, and one was ischemic hepatitis. Sub-ileus associated with urinary leakage in one patient was evaluated as a Clavien Grade 2 complication. Consequently, the
post-operative complication rate was 17.3%, and no major
complications were observed.
Since LP does not have a large incision like OP, recovery times are shorter. In the review of large series (>100
patients) of transperitoneal LP, length of hospital stay
ranged from 2.7 to 5.1 days.[2] Furthermore, in a recent
comparative study, the mean hospital stay was significantly shorter for LP than for OP (2.7±1.8 days and 9.09±7.3
days, respectively).[28] In our study, the mean hospital stay
was 3.5±1.8 (2–9) days, consistent with the literature.
The limitations of our study are retrospective nature and
the small sample size which does not allow sufficient generalization. However, since this study includes our first
surgical experiences, it will contribute to some centers
starting to perform LP.

Conclusion
Due to increased worldwide experience in laparoscopic
surgery, the challenge on intracorporeal suturing of LP in
initial cases is overcome in a short time. With a high success rate, low post-operative complication rate, and low
hospital stay, our initial series results are consistent with
high-volume studies in the literature. LP will be used as a
standard treatment in many centers for a long time unless
the high cost of robotic surgery decreases.
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