
Abstract 

There are several advantages of laparoscopic surgery, which is employed only in the presence of some 
indications, as follows: minimally invasive procedure, reduced postoperative pain and analgesic use, 
and short hospital stay. In this paper we examined infections of laparoscopic operations by scan-
ning MEDLINE and PubMed. A total of forty-seven papers were examined using a meta-analytical 
framework. In studies including a large series in adrenalectomy, the infectious complication rate, in-
cluding various infections such as pneumonia, urinary tract infection, sepsis, and wound infection, 
is observed to be less than 1%. While infection is generally not developed during laparoscopy in 
nephrectomy patients, it may occasionally be seen, generally in the form of wound infection. The 
infectious complication rate associated with laparoscopic cystectomy was found to be high, which 
was attributed to surgical inexperience, presence of chronic diseases, and a lack of adequate equip-
ment in hospitals. Complications of infection of prostactomy were not observed after procedures. 
The infection rate of hysterectomy is low; abscess and urinary tract infection are the most common 
infectious complications. Myomectomy cases generally showed no infection. Finally, it is associated 
with a lower wound infection rate and a reduced degree of abdominal damage and incisional hernia 
due to less scarring.
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Minimally Invasive Surgery: 
Laparoscopy
Laparoscopy application has been 

commonly used in abdominal surgery for 
more than 10 years. There are several ad-
vantages of laparoscopic surgery, which 
is employed only in the presence of some 
indications, as follows: minimally invasive 
procedure, reduced postoperative pain 
and analgesic use, and short hospital stay. 
Moreover, it is associated with a lower 
wound infection rate and a reduced degree 
of abdominal damage and incisional hernia 
due to less scarring.

A. Adrenalectomy 
Laparoscopic adrenalectomy for ad-

renal benign masses has been performed 
since 1992. There are two methods: lapa-
roscopic adrenalectomy (LA) and retrop-
eritoneal adrenalectomy (RPA). Among 
some of the indications, we can mention 
malignant diseases such as primary and 
metastatic cancers, and benign diseases 
such as Cushing’s disease, hyperaldoster-
onism, pheochromocytoma, androgenital 
diseases and other benign adrenal neo-
plasms. Patients suitable for laparoscopy 
are those who have a tumor <7cm and a 
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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BMI <45 kg/m2 [1]. 
A multicenter study was conducted on 155 patients 

in 19 centers. In terms of complications, 4 deep wound 
infections, 1 intraabdominal abscess, 2 cases of pneu-
monia and 1 urinary tract infection were determined 
[2].

The robot-assisted LA (especially the da Vinci ro-
bot) is a minimally invasive technique and offers a wide 
range of applications (a good visibility, easy technique, 
etc.) area. In a study (100 patients), complications of 
robotic adrenalectomy (RA) were as follows: 3 wound 
infections, 3 cases of pneumonia and 3 urinary tract in-
fections [3].

LA performed cases in 211 centers between 2007 
and 2008; they were categorized and defined based on 
The American College of Surgeons’ National Surgical 
Quality Improvement Program (NSQIP). The patient 
group consisted of 988 people. Distribution of post-
operative infections was as follows: 10 (1%) pneumo-
nia, 7 (0.7%) sepsis, 3 (0.3%) organ-space infection, 1 
(0.1%) deep wound infection, 14 (1.4%), urinary tract 
infection and 8 (0.8%) superficial wound infection [4].

According to the data of the Nationwide Inpatient 
Sample (NIS) in the United States between 1998 and 
2006, adrenalectomy was performed in 40,363 pa-
tients, and 83% of them consisted of benign diseases. 
Postoperative complications of pneumonia are just be-
low the prevalence of 0.5%, and all general infections 
(except pneumonia) have remained between 0.7% and 
0.9% [5].

B. Nephrectomy 
Laparoscopic surgery was first defined by Clayman 

in urology [6]. Previously, it has been referred with dif-
ferent names. In 2008, a surgical consortium termed 
it as “LESS – Laparoendoscopic Single-Site Surgery”. 
LESS uses a single entry point that is concealed under 
the umbilicus [7]. Other commonly employed meth-
ods are transperitoneal, hand-assisted, and retroperito-
neal techniques. Since 1995, nearly 5000 laparoscopic 
live donor nephrectomy (LLDN) procedures have 
been performed worldwide [8].      

Only 1 urinary tract infection was seen among 100 
patients who underwent LESS with a novel single-port 
device [9]. 

In a study evaluating a two-sided approach with 

the LESS-DN (live donor nephrectomy) method, the 
infection rate in the right kidney group was 3.14% 
(5/159) (1 urinary infection, 3 wound infection and 1 
pneumonia case), whereas it was 4.8% (6/124) in the 
left kidney group. These was 1 pneumonia case and 5 
wound infections [10].

In a meta-analysis conducted in 2008, the wound 
infection rate for laparoscopic nephrectomy in 3751 
patients was reported as 1.9% [11].

In two studies using the hand-assisted transperi-
toneal laparoscopic method, which is a live donor for 
nephrectomy, no infectious complication was encoun-
tered [12,13]. 

Robot-assisted laparoendoscopic single-site sur-
gery (RLESS) has been developed to eliminate the dis-
advantages of LESS. RLESS is particularly preferred in 
tumor patients. The use of robotic surgery in renal tu-
mors still has a long way to go. The first robotic surgery 
was reported by Gettman et al. in 2004 [14]. Robot-
assisted laparoscopic partial nephrectomy (RALPN) is 
particularly applied in two cases: 1. Kidney tumor, 2. 
Renal reconstruction.

In the studies on RALPN, no infectious complica-
tion was observed in patients [14-16]. 

C. Cystectomy and Lymph Node Dissection
Radical cystectomy and lymph node dissection 

(LND) is the gold standard for high-grade invasive 
transitional cell carcinoma. This treatment also pro-
vides a perfect cancer control [17]. In 1992, Parra and 
Puppo performed the first laparoscopic cystectomy 
[18]. There are 3 methods: (a) Laparoscopic radical 
cystectomy (LRC), (b) Robot-assisted laparoscopic 
cystectomy (RALC), (c) Hand-assisted laparoscopic 
cystectomy [18].

In a study where 1142 patients (mean age: 68 years, 
range: 31-90 years) were evaluated between 1995 and 
2005 within the first 90 days after undergoing LRC/
urinary diversion: 282 cases (25%) had infection (55 
fever of unknown origin, 49 abscess, 113 urinary tract 
infection, 51 sepsis, 25 urosepsis, 29 pyelonephritis, 2 
diverticulitis, 4 gastroenteritis, and 3 cholecystitis cas-
es), 106 (9.2%) had wound infection, 28 (2.5%) had 
Clostridium difficile colitis  and 45 (3.9%) had pneu-
monia. The mortality rate was 0.9% (n=10) and 2 pa-
tients died due to septic shock [19]. 
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Ng et al. performed a study on 187 patients (104 
open and 83 RALC) between 2002 and 2008 and found 
RALC complication in approximately 10% of the cases. 
Except for pneumonia and wound infection, the infec-
tion rate after laparoscopic application was higher than 
the open operation [20].

The complication rate of lymph node dissection is 
not high, and the most common complication is infec-
tion in the form of lymphocele [21,22]. 

D. Prostatectomy 
Minimally invasive surgical techniques have been 

commonly used in prostate cancer for more than 10 
years, and laparoscopic radical prostatectomy (LRP) 
is recognized as the standard treatment [23]. Robot-
assisted laparoscopic surgery (RALP), the da Vinci ro-
botic system, has been used since 1999 [24].

An article evaluating the first 1000 laparoscopic 
radical prostatectomy (LRP) cases in England revealed 
that 0.003% (3/1000) of the patients demonstrated 
port site infection. After the “learning curve” period 
(150-200 cases), the complication rate was reported to 
be low [25].

Generally, complications of infection were not ob-
served after the procedure of LRP and RALP methods 
[26-29]. 

E. Hysterectomy 
Hysterectomy is the most commonly applied gy-

necologic operation. The early cervical cancer lapa-
roscopy technique was first defined in the 1990s, and 
laparoscopy-assisted radical vaginal hysterectomy 
(LARVH) was first performed by Canis et al. [30] and 
Nezhat [31].

In one study, the “learning curve” period found 
high complication in the initial patients undergoing 
total laparoscopic radical hysterectomy (TLRH) [32].

In a case-control study (n=40/n=40) in Switzer-
land, “da Vinci robotic laparoscopic surgery” demon-
strated 5 urinary infectious complications. The conven-
tional laparoscopic surgery group demonstrated only 1 
wound infection [33].

Seamon et al. compared the robot-assisted tech-
nique and conventional laparoscopic hysterectomy and 
lymphadenectomy in 181 endometrial cancer patients 
(105 robotic surgery and 76 laparoscopic surgery), and 
they found no postoperative infection [34].

In some studies conducted in Saudi Arabia (n=35), 
Italy (n=33) and Turkey (n=25), patients received 
TLRH and no infection was observed postoperatively 
[35-37].

In a case series of 16 patients who had undergone 
TLRH, 2 postoperative infectious complications (1 
pneumonia and 1 access site infection) were observed 
[38].

In another study performed in Korea, where lapa-
roscopic hysterectomy (n=263) and open radical hys-
terectomy (263) were evaluated, pelvic abscess forma-
tion (2.7 % vs. 6.5 %, p=0.052, respectively) was found 
to be the most common complication [39].

In the different case series consisting of 200 pa-
tients, 2 complications (infected lymphocyst and cuff 
abscess) were determined [40,41].

F. Myomectomy 
Myomectomy is the most commonly observed pel-

vic neoplasm among women. It should be performed to 
preserve fertility. Previously, conventional laparoscopy 
was the standard procedure; however, due to the occur-
rence of many significant complications (pain, hemor-
rhage, and urinary and gastrointestinal dysfunction) 
associated with multi-layer closure, robot-assisted lapa-
roscopic myectomy (RALM) has been developed. In 
2008-2010, 106 open and 27 RALM procedures were 
compared. Myoma weight was classified as 100g, 100-
200g, and >200g. Moreover, uterine size was catego-
rized as <12 weeks, 12-16 weeks, and >16 weeks. The 
general complication rate was 21% in open procedures 
and 10% in RALM procedures. In the RALM group, 
only 3 patients exhibited postoperative fever [42].

In a study conducted between 2006 and 2009, 
‘morcellation in situ’ (SMI) was applied simultane-
ously with a laparoscopic procedure for removal of 
leiomyomas > 9cm. The myoma diameter was >14cm 
in 5 patients and 9-14cm in 21 patients. No infectious 
complication was observed [43]. 

In a study performed between 2006 and 2010, 31 
patients with deep intramural myoma were treated by 
robot-assisted laparoscopic myomectomy. The mean 
myoma size was 7cm, and 68% of the patients who re-
ceived robot-assisted laparoscopic myomectomy got 
pregnant. Three patients exhibited a mild fever postop-
eratively and were treated with antibiotics as a precau-
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tion. But later, an infection symptom was not seen in 
the patients [44].

In another study, 575 myomectomy procedures 
were carried out: 393 (68.3%) abdominal, 93 (16.2%) 
laparoscopic, and 89 (15.5%) robot-assisted laparo-
scopic cases. Patients who received a laparoscopic pro-
cedure showed no infection [45].

Intraperitoneal infection and abscess are frequently 
observed in patients that undergo posterior colpotomy. 
In one study, uterine fibroid weight was <80g in 63 pa-
tients and >80g in 113 patients. The >80g group dem-
onstrated a postoperative low-grade fever (<38.5ºC). 
The patients were treated with antibiotics. Each of the 
two groups had only 1 case of urinary tract infection. 
The >80g group demonstrated 2 cases of uterine ab-
scess, as well [46]. 

A study where another colpotomy method was 
used, only 1 abscess complication was found in 45 pa-
tients [47].

Conflict of interest statement
The authors have no conflicts of interest to declare.
References 

1. Dickson PV, Alex GC, Grubbs EG, Ayala-Ramirez 
M, Jimenez C, Evans DB, et al. Posterior retrop-
eritoneoscopic adrenalectomy is a safe and effec-
tive alternative to transabdominal laparoscopic 
adrenalectomy for pheochromocytoma. Surgery 
2011;150:452-458.

2. Villar JM, Moreno P, Ortega J, Bollo E, Ramírez CP, 
Muñoz N, et al. Results of adrenal surgery. Data of 
a Spanish National Survey. Langenbecks Arch Surg 
2010;395:837-843. 

3. Brunaud L, Ayav A, Zarnegar R, Rouers A, Klein 
M, Boissel P, et al Prospective evaluation of 100 ro-
botic-assisted unilateral adrenalectomies. Surgery 
2008;144:995-1001.

4. Gupta PK, Natarajan B, Pallati PK, Gupta H, Sain-
ath J, Fitzgibbons RJ Jr. Outcomes after laparoscop-
ic adrenalectomy. Surg Endosc 2011;25:784-794. 

5. Murphy MM, Witkowski ER, Ng SC, McDade TP, 
Hill JS, Larkin AC, et al. Trends in adrenalectomy: a 
recent national review. Surg Endosc 2010;24:2518-
2526.

6. Clayman RV, Kavoussi LR, Soper NJ, Dierks SM, 
Merety KS, Darcy MD, et al. Laparoscopic ne-

phrectomy. N Engl J Med 1991;324:1370-1371.
7. Kaouk JH, Haber GP, Goel RK, Desai MM, Aron 

M, Rackley RR, et al. Single-port laparoscopic 
surgery in urology: initial experience. Urology 
2008;71:3-6.

8. Lau H. Technical Notes Laparoscopic Live Donor 
Nephrectomy. Hong Kong Journal of Nephrology 
2005;7:47–50.

9. Desai MM, Berger AK, Brandina R, Aron M, Ir-
win BH, Canes D, et al. Laparoendoscopic sin-
gle-site surgery: initial hundred patients. Urology 
2009;74:805-812. 

10. Dols LF, Kok NF, Alwayn IP, Tran TC, Weimar W, 
Ijzermans JN. Laparoscopic donor nephrectomy: a 
plea for the right-sided approach. Transplantation 
2009;87:745-750.

11. Nanidis TG, Antcliffe D, Kokkinos C, Borysiewicz 
CA, Darzi AW, Tekkis PP, et al. Laparoscopic versus 
open live donor nephrectomy in renal transplanta-
tion: a meta-analysis. Ann Surg 2008;247:58-70.

12. Hamidi V, Andersen MH, Oyen O, Mathisen L, 
Fosse E, Kristiansen IS. Cost effectiveness of open 
versus laparoscopic living-donor nephrectomy. 
Transplantation 2009;87:831-838.

13. Troppmann C, Daily MF, McVicar JP, Troppmann 
KM, Perez RV. The transition from laparoscopic 
to retroperitoneoscopic live donor nephrecto-
my: a matched pair pilot study. Transplantation 
2010;89:858-863

14. Gettman MT, Blute ML, Chow GK, Neururer R, 
Bartsch G, Peschel R. Robotic-assisted laparoscop-
ic partial nephrectomy: technique and initial clini-
cal experience with DaVinci robotic system. Urol-
ogy 2004;64:914-918.

15. Caruso RP, Phillips CK, Kau E, Taneja SS, Stifel-
man MD. Robot assisted laparoscopic partial ne-
phrectomy: initial experience. J Urol 2006;176:36-
39.

16. Kaul S, Laungani R, Sarle R, Stricker H, Peabody 
J, Littleton R, et al. da Vinci-assisted robotic par-
tial nephrectomy: technique and results at a mean 
of 15 months of follow-up. Eur Urol 2007;51:186-
191.

17. Stein JP. Contemporary concepts of radical cystec-
tomy and the treatment of bladder cancer. J Urol 

46 Ucmak H et al. 

Arch Clin Exp Surg Year 2013  |  Volume:2 | Issue:1 | 43-48  



2003;169:116-117.
18. Parra RO, Andrus CH, Jones JP, Boullier JA. 

Laparoscopic cystectomy: initial report on a 
new treatment for the retained bladder. J Urol 
1992;148:1140-1144.

19. Shabsigh A, Korets R, Vora KC, Brooks CM, 
Cronin AM, Savage C, et al. Defining early morbid-
ity of radical cystectomy for patients with bladder 
cancer using a standardized reporting methodol-
ogy. Eur Urol 2009;55:164-174.

20. Ng CK, Kauffman EC, Lee MM, Otto BJ, Portnoff 
A, Ehrlich JR, et al. A comparison of postoperative 
complications in open versus robotic cystectomy. 
Eur Urol 2010;57:274-281.

21. Stein JP, Penson DF, Cai J, Miranda G, Skinner EC, 
Dunn MA, et al. Radical cystectomy with extended 
lymphadenectomy: evaluating separate package 
versus en bloc submission for node positive blad-
der cancer. J Urol 2007;177:876-881.

22. Leissner J, Hohenfellner R, Thüroff JW, Wolf HK. 
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