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INTRODUCTION 
Pilonidal sinus (PS) is a common disease of the 
sacrococcygeal region, affecting especially young 
men. Its incidence varies regionally and racially. Its 
etiology and pathogenesis have been discussed for 
years. It is important to treat with symptoms that are 
frequently recurrent, painful and affect the patient's 
quality of life (1,2). Although many conservative and 
surgical methods have been defined as a treatment 
method, recurrence rates are still high and the search 

 
for ideal treatment continues (3-5). Although the 
surgical treatment to be applied by excision of the 
diseased area is generally accepted, the method to 
close the defect is controversial. Conducted within a 
secondary-care hospital, the present study is 
intended to compare the primary closure, Limberg 
and Karydakis flap methods for PS surgery in patients 
diagnosed with sacrococcygeal pilonidal sinus in 
terms of wound healing, complications and 
recurrence, and to present the results accordingly. 

ABSTRACT 
Purpose: Although many conservative and surgical methods have been described in the treatment of 
sacrococcygeal pilonidal sinus, which is a common disease of the sacrococcygeal region, affecting 
especially young men, recurrence rates are still high and the search for ideal treatment continues. The 
aim of the study is to compare the primary closure, Limberg and Karydakis flap methods for pilonidal 
sinus surgery in terms of wound healing, complications and recurrence and to present the results 
accordingly. 

Methods: The data of 184 patients who were operated between 2018 and 2020 were retrospectively 
evaluated. Patient data on age, gender, comorbidity, Body Mass Index (BMI), smoking, recurrence, 
history of preoperative abscess drainage, surgical methods, length of hospital stay, postoperative drain, 
recurrence and complications were evaluated.  

Results: No statistically significant difference was found between the treatment methods in terms of age, 
gender, Body Mass Index, and smoking (p>0.005). A statistically significant difference was found between 
the treatment methods in terms of reoperation for recurrence and preoperative abscess drainage (p = 
0.012) (p = 0.044). However, a significant difference was found between the treatment methods in terms 
of length of hospital stay, presence of drainage, recurrence and complications (p <0.005). 

Conclusion: Although primary suturation has a short hospital stay, the rate of recurrence and 
complications is higher than the Limberg and Karydakis flap methods. In this context, it can be maintained 
that the Limberg and Karydakis flap methods are safer methods than the primary closure method. 
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MATERIAL AND METHOD 
In our study, the data of 184 patients who were 
operated with the diagnosis of sacrococcygeal 
pilonidal sinus in the General Surgery Clinic of XXX 
Hospital between January 2018 and December 2020 
were retrospectively evaluated. Patient data on age, 
gender, comorbidity, Body Mass Index (BMI), 
smoking, recurrence, history of preoperative abscess 
drainage, surgical methods, length of hospital stay, 
postoperative drain, recurrence and complications 
were evaluated.  
Independent variables of the study were age, gender, 
comorbidity, BMI, smoking, state of recurrence, 
history of preoperative abscess drainage, surgical 
methods performed. 
Dependent variables of the study were surgical 
methods, length of hospital stay, presence of 
postoperative drain, recurrence and complication 
status 
Three different surgical techniques were applied to 
the patients. 
Treatment methods were as follows: 
1. Primary suturing applied after cyst excision 
2. Rhomboid excision applied Limberg Flap 
3. Karydakis Flap applied after excision  

 
The sample size was not selected as all operated 
pilonidal sinus cases between 2018-2020 were 

included in the study. Preoperative and postoperative 
antibiotherapy was applied to all patients. Approval 
for the study was obtained from the Ethics Committee 
of the XXX, with the decision no: 80576354-050-
99/349 and date: 09.03.2021 and written informed 
consent was obtained from all patients. 
 
Analysis of research data 
SPSS version 20 for Windows software package 
program was used in the analysis of the data. The 
descriptive criteria in the study are frequency and 
percentages, while mean value was used out of the 
criteria of central tendency. In addition, chi-square 
(Pearson Chi-Square) analyzes were used in the 
analysis of the data determined by counting. 
 
RESULTS 
The mean age of the patients in the study was 26.47 
± 6.10, and the median was 26 (16-44). When 
evaluated in terms of age, 53.3% of the patients are 
above the age of 26, 46.7% are under the age of 26. 
When compared in terms of age, no statistically 
significant difference was found between the 
treatment methods (p = 0.360). In the study, 84.8% of 
the patients were male; and whencompared in terms 
of gender, no statistically significant difference was 
found between the treatment methods (p = 0.328). 
However, it was observed that 91.3% of the patients 

Table 1: Effects of independent variables on treatment methods 

Independent Variables 

Treatment Methods 
Total X2 

value 
P 

value 
Primary 
closure 

Limberg 
Flap 

Karydakis 
Flap 

n (%) n (%) n (%) n (%) 

Age 
<26 38 (44,2) 29 (33,7) 19 (22,1) 86 (46,7) 

2,045 0,360 
≥26 45 (45,9) 39 (39,8) 14 (14,3) 98 (53,3) 

Gender 
Female 16 (57,1) 9 (32,1) 3 (10,7) 28 (15,2) 

2,227 0,328 
Male 67 (42,9) 59 (37,8) 30 (19,2) 156 (84,8) 

BMI* (kg/m2) 
<30 75 (44,6) 62 (36,9) 31 (18,5) 168 (91,3) 

0,383 0,826 
≥30 8 (50,0) 6 (37,5) 2 (12,5) 16 (8,7) 

Smoking 
Yes 57 (44,2) 49 (38,0) 23 (17,8) 129 (70,1) 

0,208 0,901 
No  26 (47,3) 19 (34,5) 10 (18,2) 55 (29,9) 

Previous 
Pilonidal Surgery 

Yes 3 (16,7) 8 (44,4) 7 (38,9) 18 (9,8) 
8,765 0,012 

No 80 (48,2) 60 (36,1) 26 (15,7) 166 (90,2) 

Preoperative 
Abscess Drainage 

Yes 4 (23,5) 11 (64,7) 2 (11,8) 17 (9,2) 
6,234 0,044 

No 79 (47,3) 57 (34,1) 31 (18,6) 167 (90,8) 

Total  83 (45,1) 68 (37,0) 33 (17,9) 184 (100,0)   

*BMI: Body Mass Index 
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had a BMI below 30 (kg/m2). When compared in 
terms of BMI, no significant difference was found 
between the treatment methods (p = 0.826), (Table 
1). It was determined that 70.1% of the patients 
smoked, and there was no significant difference 
between the treatment methods in terms of smoking 
(p = 0.901), (Table 1). 9.8% of a total of 184 patients 
were re-operated due to relapse, and a statistically 
significant difference was found between the 
treatment methods in terms of recurrence (p = 0.012). 
44.4% of the relapse cases were applied Limberg 
flap, 38.9% Karydakis flap, and 16.7% primary 
suturing method (Table 1). 9.2% of the patients had a 
history of preoperative abscess drainage. However, a 
significant difference was found between the 
treatment methods in terms of preoperative abscess 
drainage status(0.044). Of those patients who 
underwent preoperative abscess drainage, 64.7% 
were applied Limberg flap, 23.5% primary suturation, 
11.8% Karydakis flap method (Table 1).  
When evaluated in terms of length of hospital stay; 
82.6% of the cases had a hospital stay of 2 days or 
less, 17.4% of them 3 days or more. A statistically 
significant difference was found between the 
treatment methods when compared in terms of 
duration of hospital stay (p = 0.042). The duration of 
hospitalization is 2 days or less in 90.4% of 
thepatients applied primary suturing, in 76.5% of 
those applied Limberg flap method, and in 75.8% of 
those applied Karydakis flap method (Table 2). 
Postoperative drains were present in 41.8% of the 
patients, and a statistically significant difference was  
 

found between the treatment methods in terms of 
presence of drains (p = 0.001). Accordingly, 7.2% of 
those who underwent primary suturing, 70.6% of 
those who underwent Limberg flap, and 69.7% of 
those who had Karydakis surgery had postoperative 
drain (Table 2). When treatment methods were 
compared in terms of recurrence, they were found to 
differ significantly (p = 0.036). Recurrence has 
developed in 11.4% of all the cases. According to 
this,recurrence was detected in 18.1% of the primary 
suture group, 5.9% of the Limberg group and 6.1% of 
the Karydakis group (Table 2). 
Complications developed in 15.8% of all the cases in 
terms of postoperative complications. A statistically 
significant difference was found between the 
treatment methods in terms of complications (p = 
0.042). Complications developed in 22.9% of the 
primary suture group, 11.8% of the Limberg flap 
group, and 6.1% of the Karydakis group (Table 2).  
Of all 29 cases where complications developed, 
20.7% developed seroma, 20.7% developed 
hematoma, 41.4% developed wound-site infection, 
and 17.2% developed wound dehiscence. 65.5% of 
the total complications are in the primary suturation 
group, 27.6% in the Limberg group and 6.9% in the 
Karydakis group (Table 3). 
 
DISCUSSION  
Pilonidal sinus disease is a chronic disease especially 
seen in young men and in the intergluteal region 
involving the natal clefts in the navicular region. The 
overall incidence is reported to be 26/100.000. The 
highest incidence reaches between the ages of 15-30  

Table 2: The effects of operation methods on duration of hospitalization, presence of drain, recurrence and complications 

Treatment 
Methods 

Duration of 
Hospitalization 

Presence of Drain Recurrence Complication 
Total** 

≤2 days ≥3 days Yes No Yes No Yes No 

n (%)* n (%)* n (%)* n (%)* n (%)* n (%)* n (%)* n (%)* n (%) 

Primary 
closure 

75 (90,4) 8 (9,6) 6 (7,2) 77 (92,8) 15 (18,1) 68 (81,9) 19 (22,9) 64 (77,1) 83 (45,1) 

Limberg 
Flap 

52 (76,5) 16 (23,5) 48 (70,6) 20 (29,4) 4 (5,9) 64 (94,1) 8 (11,8) 60 (88,2) 68 (37,0) 

Karydakis 
Flap  

25 (75,8) 8 (24,2) 23 (69,7) 10 (30,3) 2 (6,1) 31 (93,9) 2 (6,1) 31 (93,9) 33 (17,9) 

Total* 
152 

(82,6) 
32 (17,4) 77 (41,8) 107 (58,2) 21 (11,4) 163 (88,6) 29 (15,8) 155 (84,2) 

184 
(100,0) 

X2 value 6,334 74,474 6,633 6,335  

P value 0,042 0,001 0,036 0,042  

* row percentage, ** column percentage 
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and it is seen 3-4 times more in men than in women 
(6-8). In our study, the mean age was 26.47 ± 6.10 
and 84.8% of the cases were male. 
Although the etiology of the disease is not fully 
understood, the main known risk factors include 
obesity (BMI> 25kg/m2), prolonged sitting, deep birth 
clefts in the navicular region, local trauma, hormonal 
disorders, poor hygienic behavior, hairy body type 
and smoking (9-11). When evaluated in terms of BMI, 
no statistically significant difference was found 
between the treatment methods in the study. In a 
study in which four surgical techniques were 
compared, no difference was found in terms of BMI 
(12). 70.1% of the patients in our study were smoking. 
However, no significant difference was found 
between the treatment methods in terms of smoking. 
In most studies comparing treatment methods based 
on state of smoking, no statistically significant 
difference was found (13-15). 
In our study, 18 (9.8%) of 184 patients were operated 
as relapse cases. A significant difference was found 
in terms of treatment method in the relapse cases, 
and Limberg was applied to 44.4% of the relapse 
cases and Karydakis flap method to the 38.9% of 
them, which is more than the number of cases that 
were applied primary suturing. In a study of 303 
patients in which four surgical techniques were 
compared, 10.9% of the operated cases were relapse 
cases, and 33.3% of these cases were applied 
primary closure, 21.2% were applied open method, 
27.7% Limberg flap method and 18.1% Karydakis flap 
method (12). In another study, 16.2% of all the 
operated cases were relapse cases, and the method 
of leaving open was applied to more than half of these 
cases (13). 
In the study, 9.2% of the patients had a history of 
preoperative abscess drainage, and a significant 
difference was found between the treatment methods 
in terms of preoperative abscess drainage. Limberg 
flap technique was applied to 64.7% of the patients 
who underwent preoperative abscess drainage. In a 

study in which preoperative abscess drainage was at 
7.1%, contrary to our study, no significant difference 
was found between the treatment methods in terms 
of preoperative abscess drainage status (12). In 
another study, the mean preoperative abscess 
number was 1.48 ± 3.91 (0-20) (13). 
In our study, a significant difference was found 
between the treatment methods in terms of duration 
of hospital stay, and 90.4% of the patients who 
underwent primary suturation had a hospital stay of 2 
days and less. In this context, it can be said that the 
duration of hospital stay is shorter in the patients who 
underwent primary suturing compared to those who 
were applied Limberg and Karydakis flap methods. 
Contrary to most studies in the literature, where no 
difference was found between the treatment methods 
in terms of length of hospital stay, there are also other 
studies showing that the duration of hospital stay is 
shorter in patients who underwent primary suturing, 
as in our study (12,13,16,17,18). 
In the study, 41.8% of the patients had postoperative 
drains, and those with Limberg and Karydakis flaps 
had approximately 10 times more postoperative 
drains than in primary suturing. In a study where Ekici 
et al. compared the treatment methods, the presence 
of drains was reported in 54.1% of the patients. 
Recurrence developed in 11.4% of all the cases in the 
study. When the treatment methods were compared 
in terms of recurrence, a statistically significant 
difference was found, with the highest rate of 
recurrence occurring in the primary suturing group 
with a rate of 18.1%. Recurrence was detected in 
5.9% of the Limberg group and 6.1% of the Karydakis 
group. In studies comparing surgical methods in the 
literature, the highest recurrence was found in 
primary suturing (19-22). It has been reported that the 
recurrence rate in the primary closure method ranges 
between 4 and 28% (23,24). In a study in which 
primary closure and Limberg flaps were compared, 
recurrence rate was reported as 8% in patients who 
underwent Limberg flap method (22). 

Table 3: Distribution of various complications according to treatment methods 
 
Complications  

Treatment Methods  
Total** Primary closure Limberg Flap Karydakis Flap 

n (%) n (%) n (%) n (%) 
Seroma  3 (50,0) 2 (33,3) 1 (16,7) 6 (20,7) 
Hematoma  4 (66,7) 2 (33,3) 0 (0,0) 6 (20,7) 
Wound-site infection 8 (66,7) 3 (25,0) 1 (8,3) 12 (41,4) 
Wound dehiscence 4 (80,0) 1 (20,0) 0 (0,0) 5 (17,2) 
Total* 19 (65,5) 8 (27,6) 2 (6,9) 29 (100,0) 

* row percentage, ** column percentage 
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In some studies, primary midline closure is seen as a 
method that should be abandoned due to high 
recurrence rate and increasing complications (25). In 
studies, wound site infection, wound dehiscence and 
seroma rates were reported as 9-20%, 2.5-16.9% and 
0-2%, respectively (17,26,27). In our study, 
postoperative complications developed in 15.8% of all 
the cases herein. A statistically significant difference 
was found between the treatment methods in terms 
of complication status, and complications developed 
in 22.9% of the primary suture group, 11.8% of the 
Limberg flap group, and 6.1% of the Karydakis group. 
The complications that developed in a total of 29 
patients were seroma in 20.7% of the cases, 
hematoma in 20.7%, wound site infection in 41.4% 
and wound dehiscence in 17.2%. 65.5% of the total 
complications are in the primary suturation group, 
27.6% in the Limberg and 6.9% in the Karydakis 
group.  
 
Study limitations 
Due to the retrospective nature of the study, the 
results of the study are limited to the data in the 
patients files. Therefore, it is necessary to be careful 
in generalizing the results to the population. 
 
CONCLUSION 
In conclusion, although primary suturation has a short 
hospital stay, the rate of recurrence and 
complications is higher than the Limberg and 
Karydakis flap methods. In this context, it can be 
argued that the Limberg and Karydakis flap methods 
are safer methods than the primary closure method. 
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