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ABSTRACT

OBJECTIVE: To compare the intraoperative characteristics and postoperative results of mini laparo-

scopic and conventional laparoscopic surgeries performed for surgical sterilization.

STUDY DESIGN: This retrospective study was conducted to compare the conventional and mini la-

paroscopic tubal ligation for surgical tubal sterilization. In total of 39 women, 22 in the conventional la-

paroscopy and 17 in the mini laparoscopic surgery group participated in the study. The main outcome

measures were total operation time, amount of bleeding, intraoperative complications, skin scar forma-

tion with patient scale and observer scale and length of hospital stay. 

RESULTS: Demographical findings did not differ between the two groups. Similarly, rates of intraopera-

tive complications, conversion to laparotomy, length of hospital stay, pre and postoperative hematocrit

levels were not significantly different between the groups. Both patient and observer POSAS scores

were better in mini laparoscopic surgery group. 

CONCLUSION: Mini laparoscopic surgery seems a safe and feasible alternative to conventional la-

paroscopy for surgical tubal sterilization.
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Introduction

Tubal ligation is sterilization of women. In tubal steriliza-

tion, fallopian tubes are removed or cut and tied with special

thread, closed shut with bands or clips, sealed with an electric

current, or blocked with scar tissue formed by small implants

(1). Tubal ligation is a permanent method of birth control of-

fering immediate and highly effective protection against un-

expected pregnancy. However, it is a surgical procedure and

therefore carries the risks associated with surgical intervention

and offers no protection against sexually-transmitted diseases.

Laparoscopic surgery is minimally invasive surgery that is as-

sociated with several advantages over traditional open sur-

gery. Less post-operative pain and disability, a shorter hospi-

tal stay, and a quicker recovery period are major advantages

that laparoscopic surgery offers when compared with tradi-

tional operations. Due to the rapid development of modern la-

paroscopic surgery, surgeons now have more opportunities to

use minimally invasive techniques for almost all kinds of sur-

geries. Laparoscopic sterilization techniques are highly effec-

tive. Depending on how the fallopian tubes are closed, preg-

nancy rates within 10 years after the procedure range from

18/1000 women to 37/1000 women (1). Mini laparoscopy is

defined as surgery with instruments 2-5mm in diameter, with

the only possible exception of using larger diameter optics at

the umbilicus (2). During the last years, several mini-laparo-

scopic procedures have been successfully performed in vari-

ous surgical fields (3). In addition, these minimally invasive

surgical techniques are frequently preferred to ensure better

cosmetic results. However, to date, no comparative study ex-

ists of mini-laparoscopic surgery (MLS) versus conventional

laparoscopic surgery (CLS) for tubal ligation.

The aim of our study was to compare intra and postopera-

tive results of these two minimally invasive approaches.
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Material and Method

This retrospective study was conducted at Izmir Katip

Celebi University Ataturk Education and Research Hospital

between January 2015 and December 2015 (project identifica-

tion number: 3-T-02). Informed consent was obtained from all

patients. Thirty-nine consecutive patients who needed laparo-

scopic surgery for surgical tubal sterilization were enrolled in

the study. All patients were called to the hospital by telephone

for skin scar formation assessment using the patient scale and

observer scale (POSAS). The POSAS consists of two scales,

the patient scale, which contains of six items, and the observer

scale, which comprised five items. All items of the two scales

are scored numerically. The patient scores the characteristics of

scar color, pliability, thickness, relief, itching, and pain,

whereas an observer scores scar vascularization, pigmentation,

pliability, thickness, and relief (Figure 1,2) (4). The exclusion

criteria were: 1) patients who were converted to laparotomy

from laparoscopy, and 2) patients who had incision scars on

their anterior abdominal wall. CLS was made with one 12-mm

port for a 10-mm laparoscope and three 5-mm ports. MLS was
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made with one 5-mm port for a 5-mm laparoscope as well as

two or three 3-mm ancillary trocars.

Surgical methods
Operative laparoscopy was performed under general anes-

thesia in all women. Bladder catheterization was performed

for all patients. After the pneumoperitoneum was created

using a Veress needle, a laparoscope (Karl Storz, Tuttlingen,

Germany) was introduced through the umbilicus. Two 3-mm

ancillary trocars were inserted under direct visualization in the

lower abdomen. Following abdominal exploration, the pa-

tients were placed in the Trendelenburg position. A bipolar

electrocoagulation device and cold scissors were used for tis-

sue dissection. After insufflation of the abdomen and checking

for bleeding, the operation was terminated. All patients were

assessed by the same two physicians after at least three

months for skin scar development. At the same time, all pa-

tients evaluated themselves regarding skin scar formation

using the POSAS patient scale.

The main outcome measures were the surgical time of the

procedures, estimated blood loss, preoperative and postopera-

tive complications, and length of hospital stay between

groups.

Statistical analyses
The IBM Statistical Package for the Social Sciences

(SPSS) Version 22 was used for statistical analysis. The Chi-

square test was used for categorical variables. Age, body mass

index (BMI), operative time, blood loss, and hospital stay

were compared using Student’s t-test for independent groups.

Non-parametric categorical variables were compared using

the Chi-square test; continuous variables were analyzed using

the Mann-Whitney U test. The criterion for statistical signifi-

cance was set at p<0.05 for all comparisons.

Results

The study included a total of 39 patients; 17 patients in the

MLS group and 22 patients in the CLS group. Table 1 summa-

rizes the comparison of a number of demographic features be-

tween the groups. The mean laparoscopic operation time was

significantly shorter in the CLS group compared with the MLS

group (p<0.05). There was no difference between the two

groups regarding blood loss (hematocrit changes) and length of

hospital stay (Table 2). Both patient and observer POSAS scar

scores were better in MLS group (p<0.05) (Table 2).

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

Has The Scar Been Itching The Past Few Weeks?

Is The Scar Color Different From The Color Of Your Normal Skin At Present?

Is The Stiffness Of The Scar Different Form Your Normal Skin At Present?

Is The Thickness Of The Scar Different From Your Normal Skin At Present?

Is The Scar More Irregular Than Your Normal Skin At Present?

What Is Your Overall Opinion Of The Scar Compared To Normal Skin?

1= no, 25 normal skin        yes, very different = 10

1=25 normal skin      very different=10

Has The Scar Been Painful The Past Few Weeks?

Fıgure 1: POSAS patient scale (6-60).

Fıgure 2: POSAS observer scale (5-50). 

Factors MLS CLS p value

Age (years) (mean ± SD)

Gravidity (median) (min - max)

Parity (median) (min - max)

BMI (kg/m2) (mean ± SD)

36.32 ± 6.31

0.93 (0 - 4)

0.73 (0 - 3)

29.11 ± 3.41

37.26 ± 9.10

1.23 (0 - 6)

0.91 (0 - 4)

27.19 ± 4.40

0.26

0.31

0.28

0.21

Table 1: Comparison of Demographic Features Between the Groups

BMI: Body mass index, CLS: Conventional laparoscopic surgery, MLS: Mini-laparoscopic surgery. SD: Standard deviation
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Discussion

In our study, the mean blood loss, complication rate, and

mean length of hospital stay were similar in both groups.

However, we found that operation time was longer in the MLS

group. This is likely due to adaptation problems to surgical in-

struments in the beginning and lack of achievability to bipolar

instruments in MLS that are commonly used in conventional

laparoscopy for cutting and vessel stamping. As with all sur-

gical procedures in minimally invasive surgery, the operation

time may vary depending on several factors, such as physical

characteristics of the patients (e.g., weight, surgical history).

In the literature, there are not many publications related with

MLS for surgical tubal sterilization. Literature studies for

mini-laparoscopy are mostly about pediatric and general sur-

gery. A study regarding MLS for benign gynecologic condi-

tions in the literature described longer operation times (5,6).

In the literature, there are studies comparing gasless, sin-

gle-incision, and conventional laparoscopy for surgical steril-

ization (7,8). However, to our knowledge, this study is the first

to compare mini-laparoscopic and conventional laparoscopic

surgical sterilization. We believe that our study has signifi-

cance in this regard. One of the main advantages of MLS is the

cosmetic result of the surgery. In the setting of general surgery,

a meta-analysis has recently shown that mini-laparoscopy

holds the advantage of eliciting a reduced level of wound pain

compared with conventional laparoscopy, with better cosmetic

results and decreased incisional hernia (9). Ghezziet et al.

evaluated MLS in terms of hysterectomy and salpingoo-

pherectomy in different studies and reported that was more ad-

vantageous (10,11). Fanfani et al. reported that fewer ports

and smaller port diameter were strongly related with less post-

operative pain and requirement for analgesics (11). Ardovino

et al. reported no difference in operation time and difficulty in

surgery but they had better results regarding postoperative

pain and cosmetic results (12). Although evaluating skin scar

formation is challenging because of inadequate objective

scales, the majority of studies in the literature demonstrated

that cosmetic results were better after using smaller trocar

sizes (13,14). We used both patient and observer scar scales

for the evaluation of scar formation. Both scores were better

in the MLS group than in the CLS group. Nowadays, accord-

ing to patient preferences, especially for young patients, the

cosmetic results of surgery are almost as important as the

treatment of the main pathology. However, we did not com-

pare the groups in terms of post-surgical pain levels and

amounts of additional analgesic use. In addition, long-term

pain scores and the contraceptive efficacy of the procedure

were not assessed in our study, which is the major limitation

of our study.  

By using mini-laparoscopy, it is possible to reduce subcu-

taneous or subfascial bleeding and hematoma formation (15).

The other advantage of mini-laparoscopy is the reduction of

the risk of postoperative hernia formation. It has been shown

that 86.3% of all trocar hernias occur with 12 mm or larger

trocars. Conversely, only 2.7% of all trocar hernias occur with

5-mm trocars. In the present study, we observed no intraoper-

ative complications in either group. 

Some study limitations should be acknowledged such as

the small sample size and retrospective design of the study.

Moreover, we did not evaluate differences regarding the inter-

val between the operation date and patient and observer scale

assessment dates between two groups. Despite these restraints,

to the best of our knowledge, this represents the first study to

compare MLS versus CLS for tubal surgical sterilization

In conclusion, we feel that mini-laparoscopy surgery is a

new promising technique and can be used for all gynecologic

conditions performed with conventional laparoscopy as sur-

geons gain more experience.
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