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ABSTRACT
Objectives: Since the introduction of laparoscopic nephrectomies, laparoscopic surgeries in the field of urology
have become increasingly popular. Laparoscopic surgery has its advantages but carries the risk of complications
like all interventions. In our study, we aimed to discuss our complication rates according to difficulty level by
presenting our experiences with urological laparoscopic procedures for the upper urinary system. 
Methods: This retrospective study includes 942 laparoscopic urological procedures performed by a single
surgeon. The procedures divided into three groups according to the European Scoring System (ESS)
Classification. The complication rate of each group was calculated separately. 
Results: A total of 127 (13.4%) complications were observed. Partial nephrectomy, nephroureterectomy and
ureterolithotomy had the highest complication rates. Renal cyst excision, simple nephrectomy and radical
nephrectomy had the lowest complication rates. According to the Clavien Complication Classification, the
distributions of Grade 1, 2 and 3 complications were 29.1% (n =37), 57.4% (n = 73) and 13.3% (n = 17);
respectively. The open conversion rate was 0.84%. When procedures were classified as “easy”, “difficult” and
“very difficult” according to the ESS classification; complication rates were found 7.3% in the easy group,
13.3% in the difficult group and 16.6% in the very difficult group. There was no significant difference between
the three groups in terms of complication rates (p = 0.329).
Conclusions: Performing easier operations according to ESS in the first years of the learning curve is beneficial
in preventing complications. With increasing experience, more complicated procedures can be performed with
similar complication rates.
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Since the introduction of laparoscopic nephrec-
tomies, laparoscopic surgeries in the field of urol-

ogy have become increasingly popular and they are
now routine procedures in many clinics [1]. Laparo-

scopic surgery has its advantages, but carries the risk
of complications like all interventions. Using common
standardized systems for grading and recording surgi-
cal complications allows comparing operations per-
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formed in different centers with different techniques
to more meaningful criteria [2]. For this purpose, a
grading system in 1992 by Clavien that allows classi-
fication of complications and this system was updated
in 2004 by the same group [3]. The European Scoring
System (ESS) is used to assess the degree of difficulty
of laparoscopic surgeries [4]. 
      In the literature, the articles reporting complica-
tions of laparoscopic urological procedures and inves-
tigating the factors associated with complications were
published [5-13]. Many parameters have been associ-
ated with perioperative complications, such as the sur-
geon's experience [12-15]. Performing challenging
laparoscopic procedures has increased the experience
and therefore the subject should be reevaluated. In our
study, we aimed to present our experience with con-
secutive 942 urological laparoscopic procedures for
the upper urinary system.

METHODS

      After getting the approval of the Local Ethics
Committee (2014/225); data from 942 laparoscopic
surgical procedures for the upper urinary tract between
December 2006 and January 2016 were evaluated.
These surgeries were performed by a single surgeon
(V.T). Outcomes were prospectively collected and ret-
rospectively evaluated. 
      All patients received preoperative antibiotics and
prophylaxis for deep vein thrombosis (compression
stockings, subcutaneous low molecular weight he-
parin). A nasogastric tube and urethral catheter were
placed at the beginning of the operation. A veress nee-
dle or Hasson technique was used to achieve pneu-
moperitoneum for the transperitoneal approach. Open
access or balloon dilation was performed for the
retroperitoneal approach. 
      The procedures divided into three groups accord-
ing to the ESS Classification; renal cyst excision was
regarded as “easy”; pyeloplasty, simple and radical
nephrectomy, nephroureterectomy, ureterolithotomy
and pyelolithotomy operations were regarded as “dif-
ficult”, partial and donor nephrectomy operations were
regarded as “very difficult” [4]. The complication rate
of each group was calculated separately. Perioperative
bleeding was defined as bleeding requiring blood
transfusion. Open conversion was excluded from com-

plications and analyzed separately. Written informed
consent was taken from all patients.

Statistical Analysis 
      Chi Square or Fisher exact test were used for cat-
egorical variables. Two-tailed p values < 0.05 was
considered as statistically significant. Data are shown
as mean ± SD. Data were analyzed using Statistical
Package for Social Sciences (SPSS) 20 software
(SPSS Inc., Chicago, IL, United States).

RESULTS

      The mean age of the 942 patients included in the
study was 43.7 ± 14 years. The study included 576
(61.1%) male and 366 (38.8%) female patients. The
mean BMI was 25.1 ± 2.3 kg/m2, the mean operation
time was 125.7 ± 43.6 minutes and the mean blood
loss was 85.3 ± 54.9 cc. The duration of hospital stay
was 3.5 ± 1.4 days. Data for all patients are given in
Table 1. Procedures included pyeloplasty (n = 114,
12.1%), ureterolithotomy (n = 223, 23.6%),
pyelolithotomy (n = 55, 5.8%), simple nephrectomy
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(n= 150, 15.9%), radical nephrectomy (n= 220,
23.3%), donor nephrectomy (n= 55, 5.8%),
nephroureterectomy (n= 25, 2.6%), partial nephrec-
tomy (n= 59, 6.2%) and renal cyst excision (n= 41,
4.3%). Retroperitoneal approach was applied to 40.3%
of the cases. 
      A total of 127 (13.4%) complications were ob-
served. Partial nephrectomy, nephroureterectomy and
ureterolithotomy had the highest complication rates,
with rates of 20.3%, 20% and 15.6%, respectively.
Renal cyst excision, simple nephrectomy and radical
nephrectomy had the lowest complication rates, with
rates of 7.3%, 9.3% and 12.2%, respectively. The dis-
tributions of the cases and the complication rates are
shown in Table 2. According to the Clavien Compli-
cation Classification, the distributions of Grade 1, 2
and 3 complications were 29.1% (n = 37), 57.4% (n =
73) and 13.3% (n = 17) respectively. Grade 4 and 5
complications were not observed in any of the cases
[3]. Data about complications are listed in Table 3. 
      The open conversion rate was 0.84% (n = 8); dur-
ing pyeloplasty (n = 2), partial nephrectomy (n = 2),
pyelolithotomy (n = 2), radical nephrectomy (n = 1)
and ureterolithotomy (n = 1). There was no significant
difference in the open conversion rates between the
transperitoneal and retroperitoneal approaches. Open
conversion was performed in two cases during partial
nephrectomy due to massive bleeding; in five cases in
pyeloplasty, pyelolithotomy and ureterolithotomy, due
to technical difficulties, and in one case in radical
nephrectomy due to massive perirenal adhesions.

Pyelolithotomy and partial nephrectomy had the high-
est open conversion rates with 3.6% and 3.3%, respec-
tively. 
      The patients were divided into two groups accord-
ing to the presence of complications. Operation time,
estimated blood loss, open conversion rate and length
of hospital stay were significantly higher in patients
who had complications. In univariate and multivariate
analyzes, none of the parameters could predict the
presence of complications. 
      When procedures were classified as “easy”, “dif-
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ficult” and “very difficult” according to the ESS clas-
sification; complication rates were found 7.3% in the
easy group, 13.3% in the difficult group and 16.6% in
the very difficult group. There was no significant dif-
ference between the three groups in terms of compli-
cation rates (p = 0.329).

DISCUSSION

      Many complications have been published in the
urology field since the definition of laparoscopic sur-
gery. Complications of laparoscopic urological proce-
dures rates are variable and were given in the literature
from 4.4% to 23.1% [6-16]. In their early laparoscopic
experience, Parra et al. [5] reported their rate of com-
plications 15%. Soulie et al. [8] found an overall com-
plication rate of 6.9% in a large study with 1.085
cases. In parallel with the increasing number of per-
formed more complex urological laparoscopic surgery,
published complication rates have increased. Vallan-
cien et al. [9] reported a complication rate as 22% and
an open conversion rate as 1.2%. Sanli et al. [10] re-
ported a 23.1% rate of overall complications. In our
study, we have found a 13.4% rate of total complica-
tions with 10.9% and 2.5% of minor and major com-
plication rates, respectively. Our open conversion rate
was 0.84%. 
      Guillonneau et al. [4] have defined a novel scoring
system that classifies all laparoscopic procedures ac-
cording to their difficulty and complexity. The ESS is
the most effective scoring system to provide the in-
tegrity of a scientific common language and to stan-
dardize the results of the studies about laparoscopic
urologic procedures. Inoue et al. [11] divided each
procedure into three groups according to the ESS. For
the easy, difficult, and very difficult groups; the com-
plication rates were 0%, 13.2% and 12.8%, respec-
tively. They demonstrated that the complication rate
was significantly low in the easy group and that the
nephroureterectomy had the highest rate [11]. In our
study, the procedures with the highest complication
rates were partial nephrectomy, nephroureterectomy
and ureterolithotomy. When the groups were separated
as “easy”, “difficult” and “very difficult”, no signifi-
cant difference was observed in complication rates. 
      It has been found that simpler procedures such as
renal cyst excision or simple nephrectomy were gen-

erally performed in the first years of the learning
curve, and more complicated operations like donor
nephrectomy or partial nephrectomy were performed
with the increasing experience over the years. With
this result, we thought that, despite more difficult pro-
cedures like partial nephrectomy or nephroureterec-
tomy having higher complication rates, the
complication rates were similar between three divided
groups due to performing more complicated opera-
tions with more increased experience over the years.
In the light of this analysis; we think that the compli-
cation rates can be kept low by preferring easier oper-
ations in terms of ESS score in the first year of
learning curves. 
      Studies have shown that the presence of a high
American Society of Anesthesiologists (ASA) score is
associated with high complication rates [10-13, 17].
There was no relationship between any parameters
with complications or open conversions in our study.
We have found that the complication and open con-
version rates were similar in transperitoneal and
retroperitoneal procedures [18]. 
      The main strengths of our study are the presenta-
tion of a large series, including all patients treated by
a single surgeon from the beginning of the learning
curve. The most important limitation is the retrospec-
tive nature.

CONCLUSION

      Performing easier operations according to ESS in
the first years of the learning curve is beneficial in pre-
venting complications. With increasing experience,
more complex procedures can be performed with sim-
ilar complication rates, but complication rates are still
high in "very difficult" operations such as partial
nephrectomy and nephroureterectomy. 
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