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1. Introduction 
Inguinal hernia (IH) is one of the most common surgical 
pathologies treated by pediatric surgeons (1). Surgical 
treatment is required in children since IH can result in 
incarceration, strangulation, and intestinal ischemia (1). For 
years, standard surgical technique in IH for children has been 
considered the traditional open repair because of its low 
complication and recurrence rates (2). However, some studies 
reported that the results of laparoscopic surgery are 
comparable in terms of complications and recurrence (3). A 
guideline regarding which operation technique to prefer has 
not been established yet (4). 

The reported advantages of laparoscopic hernia repair are 
better exposure, more accurate evaluation of the contralateral 
inguinal canal, minimal dissection, better cosmetic outcome. 
Recurrence and complication rates are found to be 
comparable and close to open repair (5). Especially after 
defining the PIRS method, laparoscopic IH repair is 
becoming more and more popular among pediatric surgeons 
(6). 

Although both methods have advantages and 
disadvantages, there is no consensus regarding which method 

should be preferred yet (7). In this study, it was aimed to 
determine how pediatric surgeons in our country approach 
their patients with IH and manage the treatment process.  

2. Materials and methods 
After the literature review, controversial issues between 
laparoscopic repair and open repair in IH repair were 
identified and to clarify the situation, a questionnaire was 
prepared to reveal the current situation. The questionnaire 
was delivered to members of Turkish Association of Pediatric 
Surgery (420 pediatric surgeons) on the official website of the 
association. 92 surgeons participated in the study and the 
responses were evaluated. Survey outputs were evaluated 
with Microsoft Excel. Ethical approval for this study was 
obtained from Ankara University Faculty of Medicine Ethical 
Committee (İ3-183-20). 

3.  Results 
Of the 92 respondents, 86 were pediatric surgeons and six 
were pediatric urologists. Forty percent of the participants 
(n=37) have more than 16 years of surgical experience. 80% 
of the participants (n=74) are performing minimally invasive 
surgery (MIS). Among the participants, 39% (n=36) of them 
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prefer the laparoscopic method for IH repair. This number 
accounts for about half of those who are performing 
laparoscopic surgery. 

For surgeons who prefer the open method, the most 
important reason why they do not prefer laparoscopy is that 
they think laparoscopic treatment is not superior. (78%, 
n=44). In a multi-answer question about why they prefer open 
surgery, the most common answer was to have more 
experience and to have more cumulative information about 
open surgery. The most common answer to the question about 
the disadvantages of the laparoscopic method was that open 
surgery is an extra abdominal procedure, whereas laparoscopy 
requires intraabdominal intervention. 

66% (n=24) of surgeons who preferred laparoscopic 
surgery had been using laparoscopic repair in their clinical 
practice for 0-5 years. The most preferred laparoscopic 
method was percutaneous internal ring suturization (PIRS) 
(77% (n=28)). According to survey, the greatest advantage of 
laparoscopy was the better evaluation of the contralateral 
inguinal canal (n=16, 44.4%).  Twelve of surgeons (33%) 
who performed laparoscopic treatment in the selection of 
patients stated that gender is important and prefer 
laparoscopic surgery for female patients. Thirty percent 
(n=11) of the participants stated that they prefer laparoscopy 
in patients between three months and 13 years old, while the 
rest prefer laparoscopy at all ages. The responds revealed that 
the vast majority do not need additional ports (70%, n=25). 
The most frequent reason for those who need an additional 
port was for peritoneal manipulation.  

Surgeons who prefer laparoscopic approach stated that in 
39% (n=14) of their surgeries the ventilation was provided by 
laryngeal mask and 61% (n=22) was provided by 
endotracheal intubation in anesthesical management.  Spinal 
anesthesia was not preferred by any of the participants. Many 
of the participants 80% (n=29) preferred non-absorbable 
suture material (nylon) and polyethylene terephthalate suture 
(ethibond) was most frequently preferred six and 23, 
respectively. Hydrodissection was preferred by 12 of the 
surgeons (33%). Nineteen of the surgeons (52%) prefer redo 
laparoscopic method for treatment in patients who completed 
their laparoscopic first operation and subsequently developed 
recurrence. Most of surgeons (n=24, 66%)) repair the 
contralateral patent processus vaginal detected during 
surgery. Detailed information on applied questionnaire and 
answers were presented in Table 1.  

Table 1. Detailed information on applied questionnaire; the 
questions and answers with the percentages 
Questions Answers and 

Percentages 
(%) 

Specialty 
Pediatric Surgeon 86 (%93.48) 
Pediatric Urologist 6 (%6.52) 
Experience (duration) 

0-5 years 17 (%18.47) 
6-10 years 16 (%17.40) 
11-15 years 22 (%23.91) 
>16 years 37 (%40.22) 
Institutional Information 
University Hospital 33 (%35.86) 
Training and Research Hospital 32 (%34.78) 
Private Hospital 16 (%17.39) 
Public Hospital 11 (%11.95) 
Practical Use of Minimally Invasive Surgery 
In Use 74 (%80.43) 
Not In Use 18 (%19.56) 
Experience of Minimal Invasive Surgery (if available) 
0-5 years 22 (%29.73) 
6-10 years 26 (%35.13) 
11-15 years 18 (%24.32) 
>16 years 8 (%10.81) 
Performing diagnostic contralateral laparoscopy in open IH 
repair 
Yes 23 (%25) 
No 69 (%75) 
If Performing. Contralateral Laparoscopy Experience 
(duration) 
0-5 years 10 (%43.47) 
6-10 years 7 (%30.43) 
11-15 years 3 (%13.05) 
>16 years 3 (%13.05) 
Practical Use of Laparoscopic IH Repair 
In Use 36 (%39.13) 
Not In Use 56 (%60.86) 
Reasons for Not Using Laparoscopic IH Repair 
Equipment Shortage 5 (%8.92) 
Lack of Experience 7 (%12.5) 
Open Surgery Preferance 44 (%78.57) 

 
Reasons for Open Surgery Preference * 
Lack of Laparoscopic Experience 12 (%10.15) 
Equipment Shortage 5 (%4.1) 
Extra abdominal Placement 33 (%28.9) 
Enable to evaluate the inguinal canal and 
funiculus spermaticus by feeling the tissue 

28 (%24.5) 

Experience and Cumulative Knowledge 36 (%32) 
Limitations of Laparoscopic Repair * 
Peritoneum Invasion 37 (%39.4) 
Cord and its elements are more likely to be 
damaged 

27 (%28.7) 

Lack of Experience 7 (%7.5) 
Equipment Shortage 5 (%5.3) 
Causes related to anesthesia and operating 
room conditions 

18 (%19.1) 

Laparoscopic IH Repair Experience (duration) 
0-5 years 24 (%66.66) 
6-10 years 10 (%27.77) 
11-15 years 1 (%2.77) 
>16 years 1 (%2.77) 
Number of Patients Undergoing Laparoscopic IH Repair 
0-25 patients 20 (%55.55) 
25-50 patients 5 (%13.88) 
50-100 patients 2 (%5.55) 
>100 patients 9 (%25) 
The Method Used in Laparoscopic IH Repair 
Hernia Repair with 3 Ports 5 (%13.88) 
Single Port Hernia Repair 2 (%5.55) 
PIRS (Percutaneous Internal Ring 
Suturization) 

28 (%77.77) 

Burnia Technique (Cauterization of the 
Circumference of the Hernia Sac) 

1 (%3.6) 
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Repair with Patch 0 (%0) 
Laparoscopic IH Repair Preferred Situations * 
Emergent Situations 16 (%11.6) 
Elective Situations 32 (%23) 
Female Patients 27 (%19.5) 
Male Patients 9 (%6.5) 
Based on family’s preference 19 (%13.6) 
Age based 11 (%7.9) 
Based on equipment 13 (%9.3) 
For resident training purposes 12 (%8.6) 
The Biggest Advantage of Laparoscopic IH Repair Over 
Open Surgery 
Being minimally invasive surgery 7 (%19.44) 
Not being touched of cord and elements 9 (%25) 
Comfortable viewing of the contralateral side 16 (%44.44) 
Cosmetic superiority 4 (%11.11) 
Disadvantages of Open IH Repair 
Cord and its elements exposed to tactile 
trauma 

13 (%36.11) 

Failure to control the contralateral side all the 
time 

19 (%52.77) 

Cosmetic reasons 1 (%2.77) 
Surgical difficulty in some patient groups 3 (%8.33) 
Is patient gender a criterion to choose laparoscopic repair? 
Yes. it is. 12 (%33.3) 
No. it is not. 24 (%66.6) 
If yes, what gender to choose?  
Female 12 (%100) 
Male 0 (%0) 
Preference of laparoscopic IH repair age group 
0-3 months 0 (%0) 
3 months – 13 years 11 (%30.55) 
13-18 years 0 (%0) 
All of them 25 (%69.44) 
Additional trocar requirement other than camera trocar in 
IH repair with laparoscopic PIRS technique 
Yes 7 (%19.44) 
No 25 (%69.44) 
Sometimes 4 (%11.1) 
If yes. the reason of using additional trocar 
Peritoneum Manipulation 6 (%85.71) 
Inguinal Canal Circumference Cauterization 1 (%14.28) 
Anesthesia technique used in laparoscopic IH surgery 
Laryngeal Mask 14 (%38.88) 
Intubation 22 (%61.11) 
Spinal anesthesia 0 (%0) 
Suture material used in laparoscopic IH repair 
Nylon (non-absorbent monofilament suture) 6 (%16.66) 
Ethibond (non-absorbent 
polyethyleneterephthalate suture) 

23 (%63.88) 

Vicryl (absorbable polyglycolicacid suture) 5 (%13.88) 
PDS (absorbable polydioxone suture) 2 (%5.55) 
Hydrodissection Application 
Yes 12 (%33.33) 
No  24 (%66.66) 
Surgical preference in patients with recurrency after 
laparoscopic repair 
Open repair 17 (%47.22) 
Laparoscopic repair 19 (%52.77) 
The complication that the surgeons experience or are afraid 
of laparoscopic IH operation * 
Bleeding and hematoma 23 (%34.5) 
Cord injury 14 (%20.9) 
Abdominal organ injury 8 (%11.9) 
İleus 3 (%4.5) 
Recurrence 18 (%26.8) 
Anesthetic-related complication 1 (%1.4) 

Laparoscopic repair of PPV detected on the contralateral 
side during laparoscopic repair 
Yes 24 (%66.6) 
No 12 (%33.3) 
IH: Inguinal Hernia 
Questions marked with “*” have multiple answers 

4. Discussion 
The first minimally invasive intervention in IH in children 
was described by Gans et al. in 1971; it was the examination 
of the contralateral inguinal canal from the hernia sac (8). 
With the minimally invasive approach and the development 
of instruments, laparoscopic IH repair has started to be 
applied more frequently in children (8). Although there are 
different surgical techniques described, this frequency has 
increased gradually with the definition of transumbilical 
single-port methods (9). 

When the survey results were taken into consideration, 
Turkey seems to be more common in open surgery as the 
preferred method. In their survey study Zani et al. concluded 
that many surgeons preferred open method to laparoscopic 
method, but the number of surgeons who preferred 
laparoscopic method has been increased in recent years (8). In 
USA, 13% of IH cases in children were performed with 
laparoscopic methods between 2009 and 2014 (10). Between 
2010 and 2016, the rate of IHs performed laparoscopically 
was 37% (11). When the cases performed between 2005 and 
2017 were evaluated in the cohort study conducted by 
Nakashima et al. (3), it was observed that more than 50% of 
the cases performed in the last two years were completed 
laparoscopically. As a result of our study, it has been 
observed that most surgeons who prefer laparoscopy have 
recently adopted this method. These data may indicate that 
percentage of those who will prefer laparoscopic surgery may 
increase.  Although the open method is preferred more 
frequently, the rate of surgeons who prefer laparoscopy is 
higher in Turkey comparing other survey and cohort studies 
(3, 10, 11). 

In the other survey study by Zani et al. (8); surgeons who 
prefer the open method defined the most important 
advantages as low recurrence probability, less risk of injury of 
an abdominal organ, testicular vascular structures or 
spermatic cord and shorter surgery time. On the other hand, 
surgeons who prefer laparoscopic repair methods defined the 
advantages as the low possibility of occurrence of 
contralateral metachronous hernia, better cosmetic results, 
easier technique, lower risk of injury of testicular vessel and 
cord structures, and less postoperative pain (8). The results 
appear to be like our study. The most important advantage 
that was stated by the respondents was better evaluation of the 
contralateral side (44.4%). Other advantages mentioned were 
safety of the cord and its elements (25%), minimally invasive 
procedure (19.44%) and better cosmetic results (11.11%), 
respectively. In a meta-analysis including three randomized 
controlled trials and four observational studies (a total of 
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1543 laparoscopic approaches, 657 open approaches), 
laparoscopic repair has similar results with open repair for 
these concerns (12). The same meta-analysis shows that 
laparoscopy has better results in terms of metachron 
contralateral hernia and cosmetics (12). A randomized 
controlled trial evaluating laparoscopic repair, shows shorter 
surgery and discharge time, lower recurrence rate, lower 
testicular complication rate (5). There are systemic reviews 
showing that laparoscopy is superior to the open method in 
terms of less early complications and shorter anesthesia and 
operation time, especially for bilateral cases (13). On the 
other hand, it was seen that extraperitoneal repair methods are 
faster in unilateral cases (4). 

In our study, lack of experience was observed as another 
reason stated by the participants for not choosing laparoscopy 
(n=7, 12%). In a national survey study in Denmark, most 
surgeons preferred open method for children under 12, while 
one in 7 was using both open and laparoscopic methods 
depending on the situation (14). In patients between 13-18 
years old, it was seen that while two-thirds of surgeons prefer 
only open repair, 6% prefer only laparoscopic repair, and the 
rest were using both methods (14). Considering the reasons of 
the surgeons for not preferring the laparoscopic method, the 
most common reason is seen as the lack of experience (14). It 
has been shown that the experience of the surgeon is 
important in laparoscopy and the learning process may be 
longer in laparoscopy against open repair (15). It has been 
shown that learning process for advanced laparoscopic 
techniques is faster for surgeons who specialized laparoscopy 
(16). Surgeon’s experience on performing laparoscopic 
procedures for other pathologies is important for the process. 
On the other hand, the number of cases that a surgery resident 
needed to complete without supervision was found to be 
much higher (16).  The survey study conducted by Zani et al. 
(8) and another study of Bertozzi et. al. (17) stated that 
number of cases required to perform laparoscopic inguinal 
hernia repair safely without supervision was 20 cases.  
However, the treatment of transumbilical single-port 
laparoscopic IH (PIRS) has been found to be much easier to 
learn and apply due to no need for classical three-port 
laparoscopy maneuvers (18). As a result, learning process and 
competent practical use of the PIRS method may be faster 
than other techniques. 

The participants preferred both open and laparoscopic 
surgery stated that the risk of damaging vas deferens and 
testicular vascular structures is one of the reasons for not 
choosing other methods. Although information showing how 
future fertility is affected after inguinal hernia surgery in 
children is not sufficient, it may be predicted that 
complications may arise due to interventions on vasal and 
spermatic vessels during surgery (19).  In the open method, 
these structures are exposed to surgical manipulation and 
trauma. In the repair done with a single port, the cord and 
surrounding structures can be removed from the peritoneum 

by hydrodissection method, and the operation can be 
completed with a single safe hole (18). With this simple 
method, a safe and truly minimally invasive repair can be 
done by protecting the cord and surrounding tissues from 
manipulation and trauma (18). One third of the participants in 
this study use the hydrodissection method. 

In our study, it was found that 66% (n = 24) of the 
surgeons preferring laparoscopic approach if the 
metachronous hernias were detected and the metachronous 
hernias were repaired in the same session. Although the 
probability of contralateral metachronous IH is 4-32%, there 
is no consensus among pediatric surgeons regarding the 
approach for checking metachronous contralateral inguinal 
hernia (20). Transinguinal laparoscopic evaluation appears to 
be effective in detecting contralateral hernia (21). 
Transinguinal laparoscopy on the contralateral non-hernia 
side is highly effective for preventing an unnecessary 
operation that may damage the cord and surrounding 
structures and the risk of re-anesthesia that may arise in the 
event of a subsequent contralateral metachron inguinal hernia 
(21). There are publications showing that contralateral PPV 
was detected in 38% of patients with unilateral IH (20, 21). 
Considering the current risks of contralateral exploration, 
since not every PPV is herniated, the application of this 
method is controversial (1).  

Among the surgeons who perform laparoscopic surgery, 
44% of them prefer laparoscopic treatment in emergency 
situations (such as incarceration). In incarcerated hernia 
repair, the edema of the operation area makes the operation 
far more difficult in the open approach (22). This 
disadvantage is eliminated in laparoscopy since the edema 
does not cause such problem. One of the advantages of 
laparoscopy in incarcerated cases is that it facilitates the 
reduction of herniated structures with the created 
pneumoperitoneum (23). At the same time, the condition of 
the incarcerated organs may be evaluated (24). Although 
surgeons mostly did not prefer laparoscopy for incarceration 
in our study, Nah et al. described the advantages of 
laparoscopic approach as less recurrence of incarceration and 
a decreased rate of potential complications such as vascular 
injury (25).  

Laparoscopy in recurrent cases is also a matter of debate 
among surgeons. In this survey study, almost half of the 
surgeons who preferred laparoscopic approach, preferred 
open method as the treatment of recurrences after 
laparoscopic repair. On the other hand, there are studies 
supporting laparoscopic repair, especially in male patients, for 
recurrences after open repair (9). In the open approach, there 
may be an increased risk of damaging vas deferens and 
testicular vascular structures especially for recurrent cases 
(26). It was stated that laparoscopic approach reduced the risk 
of open re-surgery (26). 

In the present study, it is seen that endotracheal intubation 
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is applied more frequently in routine anesthesiology practice 
for laparoscopic procedures. Extraperitoneal and 
intraperitoneal methods can be preferred for hernia repair, but 
extraperitoneal method is preferred more frequently by 
pediatric surgeons due to its effectiveness and easy 
application (27). When the groups of patients who underwent 
laparoscopic IH repair using laryngeal mask airway (LMA) 
and endotracheal tube were compared, duration of anesthesia 
time was shorter in the LMA group (28). The fast and reliable 
PIRS method makes it safe to perform anesthesia with LMA 
(28). There are studies showing that the use of laryngeal mask 
is associated with less bronchospasm, laryngospasm, cough, 
and edema (28). Increasing experience and shortening the 
operation time will allow LMA to be used in anesthesia, 
thereby reducing the anesthetic complications of patients and 
the comorbidities that may occur. 

While selecting the suture material to be used in the 
operation, the number of participants who preferred the non-
absorbable material was found to be higher in our study. 
There are very few studies comparing absorbable and non-
absorbable suture materials in IH repair. In a study of 300 
cases, no significant difference was found between the two 
materials in terms of recurrence (29). Other studies have 
shown that the rate of recurrence was lower when non-
absorbable suture material was used (30). However, 
previously published studies have shown that better results 
can be obtained with more surgical experience by using 
absorbable suture material (31). 

In conclusion, thirty nine percent of surgeons in Turkey 
prefer laparoscopic repair. Open repair is still the preferred 
method in our country. There is no consensus about method 
and patient selection yet.  As the level of scientific evidence 
increases and the method becomes more frequent, we predict 
that laparoscopic inguinal hernia repair will be preferred more 
frequently than today.  
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