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What’s known on the subject? and What does the study add?
Laparoscopic surgery has become a standard technique for better results for both oncologic and non-oncologic diseases, especially in urology,
as in other disciplines. The higher the surgeon’s experience in laparoscopic surgery, the shorter the operative time, the lesser the blood loss
and the shorter the hospital stay. Currently, as the urologists gain experience in laparoscopy, they perform more complex operations such
as partial nephrectomy in a shorter time, with less blood loss and complications. It should be kept in mind that there may be more perirenal
adhesions in laparoscopic simple nefrectomy patients and care should be taken for possible complications.

Abstract
Objective: To present our initial experience on laparoscopic transperitoneal nephrectomies and to report the perioperative and postoperative
outcomes in patients with kidney tumor.
Materials and Methods: We retrospectively evaluated clinical data, laboratory results and radiological findings of 40 patients who underwent
laparoscopic renal surgery performed by a single surgeon in a single center between November 2017 and May 2019. Thoracoabdominopelvic
computed tomography was performed in all patients.
Results: A total of 40 patients (26 males (65%), 14 females (35%) with a median age of 58.7 years underwent laparoscopic transperitoneal
nephrectomy. Sixteen patients underwent laparoscopic simple nephrectomy (LSN) for nonfunctional kidney, 20 patients with solid renal tumors
underwent laparoscopic radical nephrectomy (LRN), and four patients underwent laparoscopic partial nephrectomy (LPN) for solid renal mass. The
mean operative time was 207.9±79.1, 218.9±57.5 and 175.0±75.0 minutes for LSN, LRN and LPN, respectively. The mean length of hospital stays was
3.0±1.3, 2.7±0.6 and 2.7±1.5 days, respectively. Conversion to open surgery was done in 2 patients who underwent LRN and in two patients who
underwent LSN due to intraoperative bleeding and intraperitoneal adhesions, respectively. We experienced postoperative complication only in one
patient (2.5%) who underwent LSN.
Conclusion: Advances in technology and surgical experience have led to an increase in laparoscopic kidney surgery even for advanced renal tumors.
Serious complications may occur mainly in the early stages of the learning curve, but complication rates and operative time significantly decrease by
the surgeons’ experience. Complicated and more extensive tumors make surgeons more experienced in advanced laparoscopic treatment techniques.
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Öz
Amaç: Laparoskopik transperitoneal nefrektomi konusunda ilk deneyimimizi sunmak ve böbrek tümörü olan hastalarda perioperatif ve postoperatif
sonuçları bildirmek.
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Gereç ve Yöntem: Kasım 2017-Mayıs 2019 tarihleri arasında tek bir merkezde aynı cerrah tarafından laparoskopik böbrek cerrahisi ile ameliyat
edilen 40 hastanın klinik verilerini, laboratuvar sonuçlarını ve radyolojik bulgularını retrospektif olarak değerlendirdik. Torakoabdominopelvik
bilgisayarlı tomografi tüm hastalar için rutin olarak yapıldı.
Bulgular: Toplam kırk hastaya (26 erkek (%65), 14 kadın (%35) ortanca yaş 58,7 yıl) laparoskopik transperitoneal nefrektomi uygulandı. Hastaların
16’sına fonksiyonel olmayan böbrek için laparoskopik basit nefrektomi (LBN) uygulandı; solid böbrek tümörü olan 20 hastaya laparoskopik radikal
nefrektomi (LRN), dört hastaya da solid böbrek kitlesi için laparoskopik parsiyel nefrektomi (LPN) uygulandı. Ortalama operasyon süreleri LBN, LRN
ve LPN için sırasıyla 207,9±79,1, 218,9±57,5 ve 175±75,0 dakikaydı. Ortalama hastanede kalış süresi sırasıyla 3,0±1,3, 2,7±0,6 ve 2,7±1,5 gündü. LRN
uygulanan iki hastada ve LBN yapılan iki hastada, sırasıyla intraoperatif kanama ve intraperitoneal adezyonlar nedeniyle açık nefrektomiye geçildi.
Postoperatif komplikasyon sadece LBN uygulanan bir hastada (%2,5) saptandı.
Sonuç: Teknoloji ve cerrahi tecrübedeki gelişmeler ile laparoskopik böbrek cerrahisi ileri böbrek tümörleri için bile tercih edilen yöntem haline
gelmiştir. Özellikle öğrenme eğrisinin erken aşamalarında ciddi komplikasyonlar ortaya çıkabilir, ancak komplikasyon oranları ve çalışma süreleri
cerrahın tecrübesiyle önemli ölçüde azalır. Komplike ve daha büyük tümörler, ileri laparoskopik tedavi teknikleri için cerrahları daha deneyimli hale
getirmektedir.
Anahtar Kelimeler: Laparoskopi, Böbrek tümörü, Tecrübe, Komplikasyon

Introduction
The European Association of Urology and the American
Urological Association recommend the surgical approach
as a primary treatment modality for kidney tumors (1,2).
Evolution in minimally invasive treatment techniques has led
to laparoscopic surgery, the standard treatment procedure for
stage T1 kidney tumors (3,4). Laparoscopic nephrectomy (LN)
offers oncological results similar to those of open nephrectomy
with the advantages of shorter hospital stay, faster recovery,
less pain and blood loss (5,6).
In this study, we aimed to report our experience and
postoperative outcomes in patients who underwent laparoscopic
transperitoneal nephrectomy due to nonfunctioning kidney or
kidney tumor.

Materials and Methods
After receiving Institutional Board approval from the
Clinical Research and Ethics Committee of Zonguldak Bülent
Ecevit University (Zonguldak, Turkiye) (33479383/37), we
retrospectively reviewed the medical record of 40 patients
with different pathologies who underwent a laparoscopic
transperitoneal simple, radical or partial nephrectomy between
November 2017 and May 2019. We recorded the demographic
characteristics, such as gender and age, as well as body mass
index, type of surgery, American Society of Anesthesiologists
risk, preoperative and postoperative hemoglobin and creatinine
levels, operative time, postoperative drainage, hospital stay
and histopathological diagnoses, in addition to R.E.N.A.L
nephrometry scores in those with kidney tumor.
In the R.E.N.A.L nephrometry scoring system; (R) represents
maximum tumor radius, (E) endophytic/exophytic properties
of the mass, (N) tumor distance to the collecting system, (A)
anterior/posterior descriptor and, (L) represents the location
relative to the polar line. Each parameter was scored from 1 to 3

according to the anatomy of the tumor, and the total score was
calculated. A total score of 4-6 means low, 7-9 intermediate
and 10-12 high tumor complexity.
Statistical Analysis
The Statistical Package for the Social Sciences v. 18.0 (SPSS Inc,
Chicago, IL, USA) was used for statistical analysis. Data were
given as mean ± standard deviation, percentages, or numbers. A
p value <0.05 was accepted as significant.
Surgical Procedure
We performed transperitoneal laparoscopic surgery with the
patient placed in 70-degree lateral decubitus position. A 12 mm
optical camera port was inserted 5 cm lateral to the level of
the umbilicus after 20 mmHg pneumoperitoneum was created
using a Veress needle. The second 10 mm trocar was placed
subxiphoidally and, finally, a 5 mm trocar was placed about two
cm medial and superior to the anterior superior iliac crest to
create a triangular shape under direct vision for the left side.
For right-sided tumors, we used an additional 5 mm port for
liver retraction. In the intraabdominal pressure of 12 mmHg,
the colon was medialized with the help of a grasper and scissors
over the Toldt line. The renal artery and vein were dissected and
separately clipped using Hem-o-lok (Weck Closure Systems;
Research Triangle Park, NC) clips. The kidney was released from
the surrounding tissues by dissecting with a LigaSure device.
For partial nephrectomy, after renal pedicle dissection, we
clamped the main renal artery using a bulldog clamp (Figure
1a) and resected the tumor with safe margins. Using a 2-0
absorbable polyglactin suture, we closed the renal parenchyma
in a running fashion (Figure 1b). The bulldog clip was removed,
the renal artery was opened, and the intraabdominal pressure
was decreased to 5 mmHg to control bleeding. We removed the
specimens via the trocar incision using an endo bag (Endo Catch
Gold, Medtronic, MN) and placed a drain at the surgery site.
In the early postoperative period, we used a patient-controlled
analgesia pump and paracetamol for pain relief.
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Results

1a

1b

Figure 1. Renal artery was clamped using a bulldog clamp (1a) and renal
parenchyma was closed in a running fashion using a 2-0 absorbable
polyglactin suture (1b)

Table 1. Demographic data of patients who were treated with
laparoscopic transperitoneal renal surgery
Gender
Male (n, %)
Female (n, %)

26 (65.0%)
14 (35.0%)

Age (years)

58.7±12.3

BMI (kg/m2)

27.3±4.8

Left side (n, %)
Right side (n, %)

24 (60.0%)
16 (40.0%)

Mean tumor diameter (cm)

4.9±2.4

Laparoscopic transperitoneal nephrectomy
Simple (n)
Radical (n)
Partial (n)

16
20
4

BMI: Body Mass index

A total of 40 patients were included in the study. Twenty-six
were male (65%) and 14 were female (35%). The mean age was
58.7±12.3 years, the mean body mass index was 27.3±4.8 kg/m2
and the mean tumor diameter was 4.9±2.4 cm. Sixteen patients
had right-sided (40%), and 24 had left-sided disease (Table 1).
Low, moderate and high total R.E.N.A.L nephrometry scores were
recorded in eight, seven and nine patients, respectively. The mean
operative time was 207.9±79.1, 218.9±57.5 and 175.0±75.0
minutes for simple nephrectomy, radical nephrectomy and
partial nephrectomy, respectively. After mobilization of the
patients on postoperative day 1, we removed the urethral Foley
catheter. The mean length of hospital stay was 5.0±2.8, 3.7±0.9
and 3.7±2.0 days and the mean duration of drain use stays
was 3.0±1.3, 2.7±0.6 and 2.7±1.5 days for laparoscopic simple
nephrectomy (LSN), laparoscopic radical nephrectomy (LRN) and
laparoskopik parsiyel nefrektomi (LPN), respectively (Table 2).
Sixteen patients underwent LSN for nonfunctioning kidney,
20 underwent LRN, and 4 patients underwent LPN for kidney
tumor. Conversion to open surgery was needed in four patients
(10%) due to intraabdominal adhesions or bleeding (due to
significant vascular injury (n=1), splenic laceration (n=1), and
in remaining two patients, due to significant intraperitoneal
adhesions. Intraoperatively, 1 patient with renal artery injury

Table 2. Perioperative and postoperative findings of patients who were treated with laparoscopic transperitoneal renal surgery
LSN (n=16)

LRN (n=20)

LPN (n=4)

Operation time (min), (mean ± standard deviation)

207.9±79.1

218.9±57.5

175.0±75.0

Hospital stay (days) (mean ± standard deviation)

5.0±2.8

3.7±0.9

3.7±2.0

Mean drainage (days), (mean ± standard deviation)

3.0±1.3

2.7±0.6

2.7±1.5

Mean hemoglobine level (g/dL), (mean ± standard deviation)
Preoperative
Postoperative

14.4±1.7
13.2±1.8

13.7±1.3
12.3±1.2

14.1±0.7
12.5±0.5

Mean creatine level (mg/dL), (mean ± standard deviation)
Preoperative
Postoperative

1.0±0.2
1.0±0.3

0.8±0.2
1.0±0.2

0.7±0.2
0.8±0.1

Mean ASA1 score (mean ± standard deviation)

2.0±0.2

2.4±0.6

2.5±1.0

Mean R.E.N.A.L nephrometry score (mean ± standard deviation)

-

8.8±1.9

4.5±0.5

Total intraoperative complications (n)
Renal arterial injury (n)
Splenic injury (n)

-

2
1
1

-

Conversion to open surgery (n)
Due to adhesions (n)
Due to visceral injury (n)
Due to vessel injury (n)

2
2
-

2
1
1

-

Postoperative complications (n)
Duodenal perforation (n)

1
1

-

-

LSN: Laparoscopic simple nephrectomy, LRN: Laparoscopic radical nephrectomy, LPN: Laparoscopic partial nephrectomy, ASA1; American Society of Anesthesiologists1, min: Minimum
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Table 3. Pathological results
transperitoneal renal surgeries

of

the

laparoscopic

LSN (n=16)

LRN (n=20)

LPN (n=4)

Benign (n)

16

-

1

Oncocytoma (n)

-

3

1

RCC1
Clear cell (n)
Papillary (n)
Chromophobe (n)
Carcinosarcoma (n)

-

9
2
5
1

2
-

RCC1: Renal cell carcinoma, LSN: Laparoscopic simple nephrectomy, LRN: Laparoscopic
radical nephrectomy, LPN: Laparoscopic partial nephrectomy

received 5 units and 1 patient with splenic injury received 2
units of blood.
In a patient who underwent right LSN due to nonfunctioning
kidney with stone formation, duodenal perforation occurred in
the postoperative second day which was successfully repaired
(2.5%). Histopathological evaluation revealed benign lesions in
4 patients (16.6%) and malignant lesions in 20 (83.3%) (Table 3).

Discussion
The laparoscopic approach for the treatment of T1 renal
tumors has been accepted as the standard surgical method
by the development of laparoscopic devices in addition to the
laparoscopic experience. LN has been shown to have advantages
such as faster recovery, fewer painkillers, early mobilization,
shorter hospital stay and early oral feeding compared to open
surgery (5,6). Shorter mean time to normal activity (3.6 versus
8.1 weeks) and shorter mean time to full recovery (8.2 versus
29.3 weeks) have been reported for LN compared to open
nephrectomy with similar oncological outcomes (7,8,9,10).
All patients underwent a standard transperitoneal laparoscopic
approach in our clinic with the advantages of larger working
space, presence of prominent anatomical landmarks, and
better maneuverability due to the distance between ports.
Retroperitoneal laparoscopy provides shorter hospital stay and
lower complication rates. It can easily be applied in patients
who had previous abdominal surgery with similar oncological
outcomes, and it has also the advantage of early renal hilar
control (11). However, working in a small space is the main
limiting factor (12). The surgeon’s experience and preference
is the most critical factor in choosing a transperitoneal
or retroperitoneal approach. Because of our increasing
experience in transperitoneal laparoscopy, we routinely use the
transperitoneal approach in our clinic.
In 2010, Demir et al. (13) reported their first experiences of
laparoscopic approach on 32 patients with the mean operative

time of 181 and 179 min for LRN and LSN, respectively. In their
study including 482 LN procedures (344 via transperitoneal
approach and 138 via retroperitoneal approach) performed in
14 centers, Rassweiler et al. (14) found that the mean operative
time for transperitoneal approach was 178 min. The longest
operative time for laparoscopic radical nephrectomy was given
as 300 minutes in the literature (15,16,17). The mean operative
time in our study was consistent with the literature (200.6 min).
Four patients required conversion to open surgery due to severe
intraperitoneal adhesions, vascular injury and splenic laceration
(10%). However, all the open conversions occurred in the initial
stage of laparoscopic surgery. The rate of conversion to open
surgery has been reported to be between 14% and 4% in the
literature (18,19,20). In our study, perirenal adhesions and
duodenal perforation were mostly observed in LSN patients.
Akkoc et al. (21) reported two vascular injuries (7.1%) in twenty
eight LSN patients. In addition to the surgeon’s experience,
the higher the total R.E.N.A.L nephrometry score, the higher
the likelihood of vascular complications. Considering that
the number of patients with moderate and high R.E.N.A.L
nephrometry score was 16, it could be assumed that these
patients were quite complicated cases. The rate of vascular
injury complication associated with laparoscopic surgery has
been reported to be 0.03%-2.7% (22,23,24). Nevertheless, in the
present study, the rate of significant vascular damage was 2.5%,
which was consistent with the literature.
Study Limitations
Initial experience and postoperative outcomes of patients
who underwent laparoscopic transperitoneal simple, radical or
partial nephrectomy were reported in this study. However, this
study has some limitations including
1) Small sample size,
2) Lack of long-term follow-up,
3) The study was not designed as randomized controlled study.

Conclusion
With the advances in technology and surgical experience, LN has
become the preferred method even for advanced renal tumors.
Serious complications may occur mainly in the early stages of
the learning curve, but complication rates and operative time
significantly decrease by the surgeons’ experience. Complicated
and more extensive tumors make surgeons more experienced in
advanced laparoscopic treatment techniques
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