
Turkish surgeons’ experiences and perception about 
single-incision laparoscopic surgery

Objective: We aimed to show Turkish surgeons’ current status of experience and perception about single-incision 

laparoscopic surgery.

Material and Methods: The experience and perception of general surgeons, who were members of the Turkish Surgi-

cal Association (3.5%, 116/3312), about single-incision laparoscopic surgery were analyzed according to demograph-

ic characteristics and a self-report questionnaire with the following four domains: surgeons’ perception regarding 

the performance of single-incision laparoscopic surgery in their clinical practice; their experience of laparoscopic 

surgery; education, experience, and attitude for single-incision laparoscopic surgery; and the reason for performing/

not performing single-incision laparoscopic surgery in their practice.

Results: There were no significant factors affecting Turkish surgeons’ preference of surgical approach. Although, 

most surgeons performing single-incision laparoscopic surgery were educated (72.2%), the dominant factor driven 

them to perform this surgery seemed to be personal achievement and satisfaction (57%). Most surgeons who did not 

perform single-incision laparoscopic surgery were not interested to do so and considered it unnecessary (62.1%). In 

addition, the need for special equipment and training were dominant barriers (61%).

Conclusion: It seems that Turkish surgeons’ perception to perform single-incision laparoscopic surgery was more 

related to their personal achievement and satisfaction.
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INTRODUCTION

Ever since the advantage of minimal invasive surgery was proved in the era of surgery, a number of 

procedures have been performed laparoscopically. Beside the wide acceptance of laparoscopy as a 

primary approach for a number of surgical problems, for some procedures such as cholecystectomy, 

fundoplication, and adrenalectomy, it was accepted as “gold standard treatment.” In addition to well-

known advantages such as less blood loss, shorter hospital stay, enhanced recovery, and decreased 

complication rate, today, more complex oncological procedures are performed laparoscopically with 

a reliable level of efficacy and safety (1). The rapid development of minimal invasive surgery has led 

surgeons to advance its cosmetic benefits to the patients. Scarless surgery concept was developed from 

this point. For this purpose, reducing port number, applying mini-instruments, and using natural orifices 

were implemented for current surgical practices. Over time, application of natural orifice translumenal 

endoscopic surgery (NOTES) in humans remain limited, because of a lack of surgical ergonomics and the 

perception of patients and surgeons (2, 3). Laparoscopy with mini- instruments still being performed in 

some centers with the limitation of the need for special equipment. Today, the port reduction concept 

of advanced laparoscopic surgery is commonly accepted as single-incision laparoscopic surgery (SILS). 

With SILS, most of the expected benefits are successfully provided to patients. However, in terms of 

minimal postoperative pain and hernia development, controversies still exist (4-6). 

As most of the surgeons received no education about SILS, the beginning of the development of this 

concept was driven by the industry, and in the early period, it was presented as instrument-dependent. 

The common consideration about the need for special instruments and controversies about results have 

decreased the interest toward SILS and have slowed the progress. Fortunately, early reports with the 

use of standard laparoscopic equipment and the definition of various single-incision access techniques, 

which did not require any special device, has helped to draw the attention of surgeons (7-9). Today, most 

of the operation is performed with the use of standard laparoscopic equipment. However, surgeons’ 

perception about SILS did not show similar progress. According to a previous report about the patients’ 

perception of SILS, most of them (89%) stated that they are willing to accept to undergo SILS if recom-

mended by their surgeons (10). As expected, surgeons’ perception about the minimal invasive surgery 

affects information about procedure selection, which is given to patients by surgeons. From this aspect, 

judging that “the patients’ procedure choice was directly associated with the surgeon’s perspective,” 

would not be wrong. In this cross-sectional research, we aimed to show Turkish surgeons’ attitudes and 

perception about SILS.
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MATERIAL AND METHODS

Participants

This study employed a cross-sectional research design. Gen-

eral surgery specialists who were members of the Turkish Sur-

gical Association were invited to participate in this research 

project via e-mail (n=3312). Data collection took place over a 

4-week period from May to June 2014. One hundred and six-

teen out of 3312 general surgeons agreed to participate in the 

survey. The response rate was 3.5%. 

Measures

A self-report questionnaire was developed for the specific pur-

poses of this study (Questionnaire form, supplement 1). The 

questionnaire included the following four domains: surgeons’ 

perception regarding the use of SILS in their clinical practice; 

their experience of laparoscopic surgery; education, experi-

ence and attitude for SILS; and the reason for performing/not 

performing SILS in their practice. Also, demographic details 

including surgeon’s age, gender, experience of surgery, aca-

demic degree and type of hospital practiced at were obtained 

from the questionnaire. The procedures that were performed 

with laparoscopy or SILS, except appendectomy or cholecys-

tectomy, were defined as advanced laparoscopy or SILS. The 

questionnaire consisted of 15 questions and took approxi-

mately 5 min to complete.

All data were collected anonymously online, and a link to 

the self-report questionnaire was e-mailed to all Turkish 

Surgical Association members via the secretary of the as-

sociation.

To recognize the underlying differences between surgeons 

who performed and did not perform SILS, two groups were 

designated (SILS and non-SILS), and demographic character-

istics, numbers of performed surgeries in the last year, and 

the experience of performing laparoscopic surgery were com-

pared.

Statistical Analysis

Continuous data were presented as mean±standard devia-

tion (SD) or median and range. Dichotomous and categorical 

data were presented as numbers with percentages. Normally 

distributed continuous data were assessed with Student’s t-

test. The chi-square test and Fisher’s exact test were used to 

compare categorical variables. A two-tailed p value <0.05 was 

considered statistically significant. Statistical analyses were 

performed with the Statistical Package for the Social Sciences, 

version 16.00 (SPSS, Inc., Chicago, IL, USA).

RESULTS

Participants

The mean age was 32.8±7 (31-60). Demographic characteris-

tics, experience of performing surgery, academic degree, and 

type of hospital practiced at are presented in Table 1.

Single-Incision Laparoscopic Surgery Education

The SILS education status of the surgeons was as follows: 36 

(31%) of 116 surgeons took at least one type of SILS education; 

17 (14.7%) surgeons joined a SILS operation as an observer, 

12 (10.3%) surgeons joined a SILS simulation workshop, and 7 

(6%) surgeons joined animal operation course as an operator. 

Eighty (69%) of 116 surgeons received no education.

Single-Incision Laparoscopic Surgery Experiences

In the educated group, 26 (72.2%) of 36 surgeons were per-

forming SILS in their own clinical practice, whereas in the non-

educated group, only 16 (20%) of 80 surgeons were perform-

ing SILS. The difference between the groups was found to be 

statistically significant (p<0.001). Twelve (10.3%) of 116 sur-

geons stated that they performed advanced SILS procedures: 

7 (6%) in the educated and 5 (4.3%) in the non-educated 

group (p=0.763).

All surgeons who participated in the survey were perform-

ing advanced laparoscopic procedures in their practice. 

Except for the number of advanced laparoscopic surgeries 

performed in the last year, there was no difference between 

the SILS and non-SILS groups. SILS-performing surgeons 

performed more advanced laparoscopic procedures in the 

last year (p=0.008). On subgroup analysis, statistical differ-

ences were found to be related to the number of advanced 

laparoscopic procedures they performed. In the non-SILS 

group, most of the surgeons (87%, 65/74) stated that they 

performed <50 advanced laparoscopic procedures, whereas 

in SILS group, 61% (26/42) performed <50 and 39% (16/42) 

performed >50 advanced laparoscopic procedures in the 

last year (p=0.001). On age group analysis, no significant dif-

ference was detected in surgeons younger than 40 years, in 98
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Table 1. Demographic characteristics, experience of 

surgery, academical degree and the type of hospital they 

practice

Total, n (%) 116 (100)

Age (years), mean±SD 42.8±7

Sex, n (%)

Female 4 (3.4)

Male 112 (96.6)

Years of experience (years), n(%)

<6 21 (18.1)

6-15 47 (40.5)

>15 48 (41.4)

Hospital, n (%)

University hospital 22 (19)

Education and research hospital 44 (37.9)

Private university hospital 3 (2.6)

State hospital 29 (25)

Private hospital 18 (15.5)

Academic degree, n (%)

Professor 9 (7.8)

Associate professor 18 (15.5)

Assistant professor 13 (11.2)

Assistant in education and research hospital 8 (6.9)

General surgery specialist 68 (58.6)



terms of performing SILS and the number of surgeons per-

forming advanced laparoscopic surgery and advanced SILS 

in the last year (p=0.304, 0.241, and 0.190, respectively). De-

mographic characteristics, last year’s performance and ex-

perience levels of the surgeons according to the groups are 

presented in Table 2.

Surgeons’ Perception About Single-Incision Laparoscopic 

Surgery

Surgeons who did not perform SILS were questioned about 

the underlying reason for not performing SILS. Possible rea-

sons were predefined and classified by the study group. Three 

(4%) surgeons did not answer the question. Thirty-two (43.2%) 

surgeons marked “I did not desire to do.” The other predefined 

reasons “I think it is unnecessary,” “Could be dangerous for the 

patients,” “I was never requested to perform SILS by a patient,” 

“Because of the need for special equipment,” and “Because of 

longer operation times” were also marked by 14 (18.9%), 1 

(1.3%), 3 (4%), 17 (22.9%), and 4 (5.7%) surgeons, respectively. 

When their thoughts about the barriers to perform SILS were 

questioned, 21 (28.3%) surgeons did not answer the question. 

“The need for special equipment,” “I did not train,” “Bad surgical 

position and ergonomics,” and “Lack of standardized operation 

techniques” were marked by 26 (35.1%), 19 (25.9%), 3 (4%), 

and 5 (6.7%) surgeons, respectively. 

Surgeons who performed SILS were questioned about the 

underlying reason for performing SILS. Twelve (28.5%) sur-

geons did not answer the question. Thirteen (30.9%) surgeons 

marked “To be able to perform advanced laparoscopic sur-

gery.” The other predefined reasons “To be able to perform 

advanced laparoscopic surgery and for cosmetic benefits for 

the patients,” “For cosmetic benefits and decreased postopera-

tive pain,” “On patients’ request” were marked by 11 (26.1%), 4 

(9.8%), 2 (4.7%) surgeons, respectively.

DISCUSSION

Despite the proven advantages of SILS, a limited number of 

surgeons informed their patients about its benefits. To date, 

surgeons’ perception about SILS and NOTES have been re-

ported in a few studies; however, this is the first study about 

Turkish surgeons’ current status of experience and perception 

about SILS (3, 11-13).

In a study conducted on 45 Society of Gastrointestinal Endo-

scopic Surgeons (SAGES) members by Islam et al. (12), only 5 

performed at least one SILS, according to objective simulator-

based assessments and surgeon perceptions. They concluded 

that performing SILS with currently available instruments are 

more difficult than conventional laparoscopy. As the experience 

about SILS grows rapidly, many surgeons who were performing 

SILS suggest that it is not difficult to learn (14, 15). In previous 

surveys, surgeons’ main concern about advanced minimal inva-

sive approaches (SILS or NOTES) was procedure related risk, and 

most surgeons stated that if this procedure reaches desirable 

levels of safety similar to conventional laparoscopy, they would 

choose to undergo a SILS or NOTES procedure for themselves (3, 

11-13). Also, there were much more data about patients’ percep-

tion in the preoperative period. Some of these studies indicated 

that cosmesis and reduced postoperative pain are the most 

important issues, whereas some indicated that safety is the 

most important (10, 16). Golkar et al. (17) conducted a study to 

compare patients’ preoperative and postoperative perceptions 

about SILS preoperatively; the patients were most concerned 

about safety, but postoperative concern was shifted to cosmetic 

outcomes. Bucher et al. (18) reported a decreased SILS prefer-

ence with increasing medical knowledge; patients and general 99
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Table 2. Demographic characteristics, surgeon’s last year 

performance and experience levels according to the groups

 Non-SILS SILS 

 group group p 

 (n=74) (n=42) values

Age (years), mean±SD 43.4±7.3 41.8±6.5 0.234

Sex, n (%)

Female 3 (4.1) 1 (2.4) 0.999

Male 71 (95.9) 41 (97.6)

Years of experience (years), n (%)

<6 13 (17.6) 8 (19) 0.978

6-15 30 (40.5) 17 (40.5)

>15 31 (41.9) 17 (40.5)

Hospital, n (%)

University hospital 11 (14.9) 11 (26.1) 0.103

Education and 27 (36.5) 17 (40.5) 

research hospital

Private university hospital 1 (1.4) 2 (4.8)

State hospital 24 (32.3) 5 (11.9)

Private hospital 11 (14.9) 7 (16.7)

Academic degree, n (%)

Professor 4 (5.4) 5 (11.9) 0.363

Associate professor 10 (13.5) 8 (19)

Assistant professor 8 (10.8) 5 (11.9)

Assistant professor in 4 (5.4) 4 (9.5) 

education and 

research hospital

General surgery specialist 48 (64.9) 20 (47.7)

Laparoscopic surgery experience (years), n (%)

<6 19 (25.6) 9 (21.4) 0.550

6-15 41 (55.4) 19 (45.3)

>15 14 (19) 14 (33.3)

Total number of surgeries in last year, n (%)

<200 20 (27) 12 (28.5) 0.386

200-400 38 (51.2) 17 (40.5)

>400 16 (21.8) 13 (31)

Number of laparoscopic surgeries in last year, n (%)

<100 42 (56.9) 14 (33.3) 0.165

100-200 24 (32.3) 21 (50)

>200 8 (10.8) 7 (16.7)

Number of advanced laparoscopic   0.008 

surgeries in last year, n (%)

<50 65 (87.7) 26 (61.9) 0.001

50-100 6 (8.2) 10 (23.8) 0.040

>100 3 (4.1) 6 (14.3) 0.048

SILS: single-incision laparoscopic surgery



population (86%), paramedical staff (70%), and medical staff 

(67%). Only 25%–50% of questioned surgeons would choose a 

SILS or NOTES cholecystectomy for themselves (3, 13).

Less experienced and surgically active Danish surgeons were 

found to be more interested in performing SILS or NOTES, 

and most of them considered that SILS will become a stan-

dard procedure for cholecystectomy in the near future (13). 

Similarly, the number surgeons who were interested in NOTES 

training was found to be correlated with younger age, SAGES 

membership, minimally invasive surgery specialization, and 

high flexible endoscopy volume (3). Fan et al. (11) suggested 

that being younger than 40 years is the single most significant 

factor affecting a surgeon’s preference of surgical approach. 

They reported that if these surgeons had satisfactory support-

ing data, 66.6% of them would change their attitude. To rec-

ognize the underlying differences between SILS-performing 

and not performing surgeons in Turkey, we compared the 

groups. Age, sex, experience of surgery, experience of lapa-

roscopic surgery, type of working hospital, academic degree, 

and number of total and laparoscopic operations performed 

in the last year showed no difference between SILS-perform-

ing and not performing surgeons. Although these findings are 

not consistent with previous studies, we have concerns about 

the homogeneity of our study population. First, our response 

rate was low (3.5%, 116/3312) despite the support of the as-

sociation; second, all participants stated that they performed 

advanced laparoscopic operations (except appendectomy or 

cholecystectomy) in the last year. This situation suggests that 

the survey was filled by the surgeons who have minimal inva-

sive surgery specialization. To evaluate the effects of surgeon 

age on their attitude, we performed a subgroup analysis. In 

surgeons younger than 40 years, no significant difference was 

detected in terms of performing SILS and the number of per-

formed advanced laparoscopic surgery and advanced SILS last 

year. The only statistically significant difference between SILS-

performing and not performing groups was the SILS-perform-

ing surgeons’ superior advanced laparoscopy performance in 

the last year regarding the number of performed operations. 

Expectedly, the surgeons who were experienced in minimal 

invasive surgery were more interested in performing SILS.

Islam et al. (12) suggest that despite the technical difficul-

ties and the expectations about increased complication risk, 

a clear majority of participants anticipate a wide adoption of 

SILS, and all of them would offer SILS if appropriately trained. 

Most studied surgeons expressed an interest in becoming 

trained in SILS or NOTES (3, 11, 12). We showed a significant-

ly positive trend to perform SILS and advanced SILS among 

educated surgeons. On the other hand, in our study, 16 non-

educated surgeons performed SILS procedures, and 7 of them 

expressed advanced SILS experience. In English literature, 

we have no data to compare this finding, but it could be ex-

plained with broad industry support, wide availability of the 

operation videos on social media, and surgeons’ perception 

of personal achievement and satisfaction. A clear majority of 

SILS-performing surgeons expressed “To be able to perform 

advanced laparoscopic surgery” and “To be able to perform 

advanced laparoscopic surgery and for cosmetic benefits for 

the patients” as the underlying reason for performing SILS. 

Nearly two-thirds of the surgeons who did not perform SILS 

expressed “I did not desire to do” and “I think it is unneces-

sary” as the reason of not performing SILS; the need for special 

equipment and longer operation times remained less impor-

tant than surgeons’ desire. Among the surgeons who did not 

perform SILS, need for special equipment and lack of training 

were expressed as dominant barriers to perform SILS.

Despite the support of the Turkish Surgical Association, our re-

sponse rate was low (3.5%, 116/3312). In addition to the low 

response rate, after the interpretation of our results, we realized 

that studied surgeons were more experienced in minimal inva-

sive surgery than normal Turkish surgeons. We aimed to assess 

the current status of attitude and perception, so some of the com-

monly mentioned issues were not addressed in this descriptive 

study. Therefore, the absence of questions which was related to 

the surgeons’ procedure choice for themselves, may be accepted 

as a limitation of this study. We did not assess the relationship 

between flexible endoscopy experience and attitude about SILS.

CONCLUSION

Our results indicate that educated surgeons performed more 

SILS and advanced SILS and SILS-performing surgeons per-

formed more advanced laparoscopic procedures. It seems 

that there was no significant factor affecting Turkish sur-

geons’ preference of surgical approach, but their personal 

desire of being able to perform advanced laparoscopic pro-

cedures and education level are of utmost importance. Al-

though most of the SILS-performing surgeons were educat-

ed, non-educated surgeons expressed to perform SILS and 

advanced SILS procedures in their daily practice. From this 

aspect, it seems that, most of the surgeons who performs 

SILS, does this surgery for personal achievement and satis-

faction. On the other hand, most of the surgeons who did not 

perform SILS were not interested to do so and considered it 

unnecessary. Also, the need for special equipment and train-

ing were expressed as dominant barriers.

It seems that Turkish surgeons’ perception about performing 

SILS was more related with their education level, personal 

achievement, and satisfaction.
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Survey 1. Questionnaire form

Turkish surgeons’ experiences and perception about single-incision laparoscopic surgery

1) Age: 

2) Sex:

  Male   Female

3) Please indicate your surgical experience (years):

  <6 years    6-15 years   >15 years

4) Which type of hospital you are working at?

  University hospital

  Education and research hospital

  Private university hospital

  State hospital

  Private hospital

5) Which is your academic degree?

  Professor

  Associate professor

  Assistant professor

  Assistant professor in education and research hospital

  General surgery specialist

6) Please indicate your performance about total number of surgeries in last year:

  <200    200-400   >400

7) Please indicate your laparoscopic surgery experience (years):

  <6    6-15    >15

8) Please indicate your performance about total number of laparoscopic surgeries in last year:

  <100    100-200   >200

9) Please indicate your performance about total number of advanced laparoscopic surgeries in last year:

  <50    50-100    >100

10) Please indicate your education level about single-incision laparoscopic surgery:

  I have no education

  I have joined SILS operation/s as an observer

  I have joined SILS simulation workshop 

  I have joined animal operation course as an operator

11) Please indicate your total number of single-incision laparoscopic surgery procedures:

  <50    50-100    >100

12) Please indicate your total number of advanced single-incision laparoscopic surgery procedures:

  <50    50-100    >50

13) Please indicate the reason of not performing single-incision laparoscopic surgery

  I did not desire to do

  I think it is unnecessary

  Could be dangerous for the patients

  I have never requested to perform single-incision laparoscopic surgery by a patient

  Because of, the need for special equipment

  Because of, longer operation times

14) Please indicate the barrier to performing single-incision laparoscopic surgery

  The need for special equipment

  I was not trained

  Bad surgical position and ergonomics

  Lack of standardized operation techniques

15) Please indicate the reason of performing single-incision laparoscopic surgery

  To be able to perform advanced laparoscopic surgery

  To be able to perform advanced laparoscopic surgery and for cosmetic benefits for the patients

  For cosmetic benefits and decreased postoperative pain

  For patients’ request
102

Aktimur et al.

Surgeons’ perception about SILS


