
Abstract. – OBJECTIVE: To compare our la-
paroscopic simple nephrectomy results in non-
functioning inflammatory kidneys with or with-
out renal stones.

PATIENTS AND METHODS: Patients, who un-
derwent laparoscopic transperitoneal nephrecto-
my for non-functioning kidney between June,
2010 and October, 2014 were included to study.
Overall, data of 32 patients including 15 patients
with renal stone (Group 1) and 17 patients with-
out renal stone (Group 2) were retrospectively re-
viewed.

RESULTS: Mean age was 44.4 ± 18.5 years (10-
71) in group 1 and 35.2 ± 21 years (9-77) in group
2. Mean operation time was 95.0±25.9 minutes
(70-175) in group 1 and 86.7 ± 15.1 minutes (70-
125) in group 2. Mean estimated blood loss was
found to be 64.13 ± 26.67 ml (30-120) in group 1
and 58.94 ± 24.24 ml (30-100) in group 2. Both
groups had inflammatory findings in pathologi-
cal analysis. There was no significant difference
between groups regarding estimated blood loss,
operation time, pre-operative and post-operative
hemoglobin values, percent hemoglobin de-
crease, complications and hospitalization times
(p > 0.05).

CONCLUSIONS: Non-functioning kidney with
or without renal stone could be operated safely
with comparable complication rates and suc-
cess via laparoscopy in experienced hands.
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Introduction

Minimal invasive surgery remains to be an actu-
al and important topic in urologic surgery as in all
other departments. As a minimal invasive tech-
nique, laparoscopic surgery has considerable sig-
nificance for urologists. Laparoscopic urologic
surgery was introduced in 90s in the world, which
was subsequently adopted in 2000s in our country.
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When compared to open surgery, laparoscopic
surgery has several advantages such as less pain
and blood loss, shorter hospitalization and mini-
mal incision with better cosmetic results. La-
paroscopy is used in urological surgery for pelvic
lymphadenectomy for the first time1. Claymen et
al2 performed first laparoscopic nephrectomy in
1990. Then, first pediatric laparoscopic nephrec-
tomy was successfully performed in the next
year. Currently, laparoscopic nephrectomy is
performed as routine procedure for pediatric and
geriatric age groups, dialysis patient and in renal
transplantation3-5. 

In our study, we aimed to investigate whether
there is a difference between patients underwent
laparoscopic simple nephrectomy for inflamma-
tory non-functioning kidneys caused by renal
stone or other reasons regarding complications
and operative findings.

Patients and Methods

Patients, who underwent laparoscopic simple
nephrectomy between June, 2010 and October,
2014 and had inflammatory findings in
histopathological examination were included to
the study. Overall, 32 patients were included.
The patients with non-functioning inflammatory
kidneys were divided into 2 groups based on eti-
ology as those with (Group 1) or without stone
formation (Group 2). 

Demographic data, medical history, physical
examination findings, operation time, estimated
blood loss, blood transfusion history, complica-
tions and hospitalization times were extracted
from hospital database. In addition, pre-operative
and post-operative hemoglobin values were also
recorded from hospital database. The percent he-
moglobin decrease was calculated by using these
data. 
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losis pyelonephritis in each group. Pre-operative
and post-operative results of patients are summa-
rized in Table I. Surgical indications for patients
without stone disease are listed in Table II. There
were no significant differences between groups
regarding estimated blood loss, operation time,
pre-operative and post-operative hemoglobin val-
ues, percent hemoglobin decrease and hospital-
ization times (p > 0.05). Blood transfusion was
required in 2 patients from Group 1 (13.3%) and
one patient from Group 2 (5.8%). No significant
difference was found between groups regarding
need for blood transfusion (p > 0.05). Only one
patient from group 1 (%6.6) had colon perfora-
tion, which was repaired with laparoscopic tech-
nique. In group 1, operation was converted to
open surgery in one patient due to uncontrollable
hemorrhage. Reason of uncontrollable hemor-
rhage was renal venous injury during closure of
renal hilum vasculature with hem-o-lok clip.
None of the patients had post-operative compli-
cations. Post-operative analgesia was provided
by diclofenac-sodium. None of the patients need-
ed narcotic analgesia. All patients were invited
for control visit at post-operative week 2 and
months 1 and 6. Mean follow-up was 16.4
months (1-39) in group 1 and 15.2 months (2-38)
in group 2. During follow-up, none of the pa-
tients had deterioration in renal functions and
urine cultures were sterile. None of the patients
had hernia from port sites.

Discussion 

In recent years, minimal invasive surgery has
replaced open surgery techniques due to ad-
vances in technology. Laparoscopic surgery has
become choice of surgical technique in oncologic
cases and complicated cases in addition to simple
procedures after successful results and increasing
experience6,7. Given the advances in minimal in-
vasive surgery and surgical technique as well as

Operation Technique
Pneumoperitoneum was achieved by using

Veress needle and CO2 at 20 mmHg pressure.
When intra-abdominal pressure reached to 20
mmHg, three trocars (10 mm in size) were insert-
ed while an additional trocar (5 mm in size) was
used when needed. By insertion of trocars, intra-
abdominal pressure decreased to 12 mmHg. Both
ultrasonic energy devices (Harmonic Scalper,
Ethicon, Somerville, NJ, USA) and thermal ener-
gy devices (Ligasure, Covidien, Dublin, Irish)
were used for dissection. For vascular closure of
hilar vessels laparoscopic stapler was not used.
Hem-o-lok clips (Teleflex, Wayne, PA, USA)
were used for closure of major vasculature (> 7
mm) while metal clips or ligasure were used for
minor vasculature (< 7 mm). Hemostasis was
controlled under low pressure (6 mmHg). Ex-
cised kidney was removed within endo-bag from
abdominal cavity. A 14 Fr drainage catheter was
inserted to operation site. 

Statistical Analysis
Data were expressed as mean, standard devia-

tion and range. Mann-Whitney-U or chi-square
tests were used for correlation analyses when ap-
propriate. p < 0.05 was considered as statistically
significant. All analyses were performed using
SPSS 21.0 for Macintosh (SPSS Inc., Chicago,
IL, USA).

Results 

Overall, there were 32 patients including 15
patients in group 1 and 17 patients in group 2.
There were 4 women (26.6%) and 11 men
(73.4%) in Group 1 while there were 9 women
(52.9%) and 8 men in group 2. Mean age was
44.4 ± 18.5 years (10-71) in group 1 and 35.2 ±
21.0 years (9-77) in group 2. There was no sig-
nificant difference between groups regarding age
(p = 0.156). There was one patient with tubercu-
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Group 1 Group 2 p value

Estimated blood loss (mL) 64.13 ± 26.67 (30-120) 58.94 ± 24.24 (30-100) 0.65
Operation time (min) 95.0 ± 25.9 (70-175) 86.7 ± 15.0 (70-125) 0.331
Preoperative hemoglobin (mg/dL) 14.1 ± 2.4 (10.8-18.9) 13.6 ± 1.5 (10.5-16.2) 0.417
Postoperative hemoglobin (mg/dL) 12.5 ± 1.8 (9.7-16.7) 12.6 ± 1.7 (8.6-15.3) 0.533
Hemoglobin change (%) 1.67 ± 1.25 0.95 ± 1.28 0.126
Length of hospital stay (days) 2.93 ± 0.8 (2-5) 2.59 ± 0.62 (2-4) 0.420

Table I. Peroperative ve postoperative data.



shorter length of stay, lower mortality, lesser
analgesic need and better cosmetic results com-
pared to open surgeries, laparoscopic nephrecto-
my can be considered even for pyelonephritic
and hydronephritic kidneys8,9.

There is a strong correlation between urinary
system stones and urinary system infection. This
phenomenon could be explained by three under-
lying mechanisms. (1) Stone formation caused
by infection, (2) complications caused by urinary
stone disease secondary to urinary infection, (3)
urinary system obstruction such as ureteropelvic
obstruction or ureteral stricture that can cause
urinary system infections and infection stones10.

Despite advantages such as better lighting and
amplification, it is challenging to dissect fibrotic
tissue laparoscopically. As anteromedial aspect
of kidney tissue may be adherent to the colon, a
careful dissection must be performed to avoid
colon perforation and vascular injury. Distal pan-
creas is at risk for pancreatic fistula or injuries of
spleen or splanchnic vessel above renal upper
pole in left-sided cases. Right-sided cases carry
risk for vena cava injury because of shorter renal
vein in right side11. Given these aspects, adhe-
sions secondary to infected urinary stones, tuber-
culosis or prolonged infections raise concerns
about advantages of laparoscopy12,13.

In renal surgery, laparoscopy interventions can
be performed via intraperitoneal or retroperi-
toneal approaches. In transperitoneal technique,
larger working spaces, presence of anatomic
markers such as liver, spleen and colon, longer
distance between ports give higher maneuver
ability. In retroperitoneal technique, there are
shorter operation time and length of hospital stay
as well as lower complication rates despite limit-
ed working space14. In addition, retroperitoneal
technique is more readily performed in patients
with history of previous abdominal surgery with
early control of renal pedicle. However, surgical
experience is an important factor in the selection
of surgical method. In our clinic, we preferred

transperitoneal technique in most cases. In the
present study, we reviewed cases underwent
surgery via transperitoneal technique.

Previous urinary tract infections cause exten-
sive adhesions, particularly in perinephritic area,
complicating laparoscopic surgery. Manohar et
al15 compared open (n=94) and laparoscopic
(n=84) approaches in patients underwent surgery
due to benign disorders such as xanthogranulo-
matous pyelonephritis, pyonephrosis, tuberculo-
sis pyelonephritis and calculus pyelonephritis.
Authors found that operation time was shorter in
open procedures when compared to laparoscopic
surgery. The only statistical difference was de-
tected in calculus pyelonephritis group. In anoth-
er study16, laparoscopic nephrectomy was com-
pared in cases with inflamed and non-inflamed
kidneys. Authors found that inflamed kidney
group had longer operation times and better heal-
ing rates. 

Tuberculosis is another reason for severe
perirenal adhesions. Kim et al17 reported laparo-
scopic nephrectomy experience in 13 tuberculo-
sis cases with non-functioning kidney from Ko-
rea. Authors reported conversion to open surgery
in only one case. Severe adhesions were seen;
however, it didn’t cause cessation of operation
and no complication was seen at perioperative
and postoperative period. There was one patient
with tuberculosis pyelonephritis in each group in
our study. No complication was seen in these pa-
tients at perioperative and postoperative period.

In a study by HatipoğLu et al18, mean opera-
tion time was found to be 95 minutes (70-135) in
32 laparoscopic simple nephrectomy patients.
Again, Bayraktar et al19 found mean operation
time as 102 minutes (90-110) in 10 patients. Te-
peler et al10 reported a series of retroperitoneal
laparoscopic simple nephrectomy including 27
patients with renal stone and 27 patients without
stone. Authors found that operation times were
123.55 ± 38.13 (75-210) minutes and 98.88 ±
40.3 (66-270) minutes with significantly longer
mean operation time in patients with renal stone.
In larger series20, mean operation time was re-
ported to be 100 minutes (45-240) in transperi-
toneal approach. In our study, operation times
were 95.0±25.9 minutes (70-175) in group 1 and
86.76 ± 15.1 minutes (70-125) in group 2. We
think that relatively shorter operation times with-
out significant difference between groups may be
due to transperitoneal approach employed and
extra-capsular excision of kidney (with Gerota
fascia) in cases with peri-renal adherences. 
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Indications N

Ureteropelvic joint obstruction  8

Tuberculosis 1

Multi-cystic dysplastic kidney 1

Atrophic inflammatory kidney 7

Table II. Indications for non-functioning kidneys without
renal stone.
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Kural et al21 reported mean estimated blood
loss of 150 ml (100-300) in 10 patients under-
went laparoscopic simple nephrectomy. In anoth-
er study by HatipoğLu et al18, it was reported that
mean estimated blood loss was 55 ml (30-150).
In our study, it was found that estimated blood
loss was 64.13 ± 26.67 ml (30-120) and 58.94 ±
24.24 ml (30-100) in group 1 and 2, respectively.
Our results are in agreement with to literature.

When compared to open surgery, shorter
length of stay is another advantage of laparo-
scopic surgery over open surgery. Hatipoğlu et
al18 found that mean length of stay was 1.5 days
(1-7) while it was reported as 3.5 days (3-5) in
another study19. Tepeler et al10 reported that
mean length of stay for nephrectomy as 3.14 ±
1.23 (2-6) days in patients with renal stone and
2.55 ± 0.93 (1-5) days in patients without renal
stone. In our study, it was found that mean length
of stay was 2.9 ± 0.8 days (2-5) in group 1 and
2.59 ± 0.69 (2-4) in group 2. Our results are in
agreement with to literature. 

Although higher complication rates were re-
ported in preliminary series in the literature,
Soulie et al22 reported rate of major complication
as 3.6% and conversion rate as 1.1% in 350 cases
underwent renal surgery. In the study by Tepeler
et al12, it was reported that conversion rate was
7.4% (n=2) in patients with renal stone and 3.7%
(n = 1) in patients without renal stone. In the
same study, authors reported that transfusion was
required in 2 cases with renal stone and in one
case without renal stone patient group. In a
study23 on 17 cases underwent nephrectomy with
inflamed kidneys, blood transfusion was required
in 2 cases (11.7%), while the operation was con-
verted to open surgery in 2 cases (11.7%). There
was surgical site infection in 2 cases (11.7%).
The operation was converted to open surgery in
one patient (6.6%) due to uncontrolled bleeding
in group 1, while colon perforation occurred in
one case (6.6%) which repaired via laparoscopy
in group 1. No major complication was observed
in group 2. Need for blood transfusion was ob-
served in one case in each group. Our results are
in agreement with the literature.

Conclusions

Laparoscopic simple nephrectomy is a safe
and feasible technique that provides an alterna-
tive to open surgery with advances in technolo-
gy. Technique is applicable in inflammatory kid-

neys with or without renal stone. It has compara-
ble per-operative and post-operative results with
open surgery in experienced hands.
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