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INTRODUCTION
Pilonidal sinus disease (PSD) is a common chronic disease 

that generally affects young adults below the age of 45. It is 
most commonly observed at the intergluteal region, though 
it may also affect other sites like the umbilicus and the inter­
digital area, particularly among in barbers. The disease was 
long thought to be either congenital or acquired; although in 
recent years it has been more widely viewed as an acquired 
disease [1]. The etiology of PSD is not fully understood, how­
ever, the most important cause is believed to be fallen hairs 

accumulating within skin folds and implanting within the 
skin. The skin becomes more prone to maceration, sweating 
and bacterial contamination, which facilitates implantation of 
fallen hairs, creating the necessary conditions for development 
of the disease. Although PSD is a benign disease, it produces 
symptoms such as pain and discharge, which adversely affect 
patient quality of life [2,3]. 

There are many approaches for treatment of the disease, 
including several surgical methods such as limited or large 
excision, primary closure, or flap techniques, and many other 
nonsurgical methods. However, no consensus has been reached 
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regarding the ideal treatment method. An ideal surgical treat­
ment reduces recurrence and complication rates, and allows for 
minimal hospitalization and rapid return to daily activities [4]. 
Among patients treated using the limited excision and primary 
closure method, the presence of a natal cleft is associated with 
higher morbidity, resulting in recurrence rates of 7%–42%. For 
techniques that use the flap approach, this rate decreases to 
0%–3% [3]. In patients undergoing the Rhomboid excision and 
Limberg flap techniques, which require a larger surgical area 
compared to the limited excision and primary closure methods, 
complication rates are lower, and length of hospital-stay and 
time to return to work are reduced [5,6]. However, using the 
classical Limberg flap technique, maceration and scar formation 
due to sutures in the intergluteal sulcus, and the accumulation 
of hair at the midline may result in recurrence. Application 
of a modified Limberg technique that includes lateralization 
of the middle line can help reduce wound complications and 
recurrence rates [7]. Several publications report contradicting 
results regarding surgical outcomes using the same technique, 
which may be attributable to differences in practice between 
surgeons [8,9]. Therefore, it can be logical to explore the 
superiority of any type of surgical technique, each performed 
by a single, separate and experienced surgeon for the surgical 
treatment of PSD. 

In this study, we compared limited excision-primary clo­
sure, Limberg, and modified Limberg flap techniques, each 
performed by each of the three surgeons, in terms of post­
operative outcomes and recurrence rates.

METHODS
Institutional Review Board approval was taken from 

Buyukcekmece State Hospital with an approval number of 
2011/01-08. Written consent could not be taken from the 
patients due to the retrospective design of the study. The study 
was performed in accordance with the Declaration of Helsinki. 
The study was registered to the research registry with an ID 
number of researchregistry1,458 and to the clinicaltrials.gov 
with an ID number of NCT02849197.

Patients
A total of 1,082 patients who were diagnosed with PSD and 

who underwent surgical treatment in a governmental hospital 
between January 2011 and June 2015 were included in this 
retrospective observational study. The patients with incomplete 
personal and medical data and who could not be contacted 
by direct interview or by telephone were excluded (n = 280). 
Direct interview and telephone contact were performed by 
the medical auxiliary personnel rather than the surgeons. 
Therefore, the study group consisted of 802 patients. 

Age, sex, and operation data (surgical technique, operation 

time) were recorded by retrospectively reviewing patient files 
in the hospital information system between January 2011 and 
June 2015. Early period complications (wound site infection, 
wound dehiscence, abscess, hematoma and seroma formation) 
developing within 30 days of operation was recorded from 
the medical files that include information regarding the post-
discharge period. Those patients who did not report of a follow-
up visit were contacted by phone between June 2015 and 
August 2015 and questioned regarding chronic pain, recurrence 
and possible surgical intervention. 

Wound site infection was defined as erythema at the wound 
site; seroma and hematoma were defined as accumulation 
of fluid or blood at the wound site, requiring aspiration or 
drainage; recurrence was defined as the development of sinus 
openings or the presence of discharge at the wound site in the 
absence of wound infection; and chronic pain was defined 
as the presence of pain or other conditions expressed by the 
patient and producing discomfort at the operation area during 
daily activities.

Surgical technique
For patients undergoing elective operations, 3 different 

surgical methods were performed by in the general surgery 
clinic. All of the surgeons were experienced in general surgical 
procedures at least more than 5 years. Patients were evaluated 
in 3 groups as group 1 (limited excision + primary closure), 
group 2 (large resection + Limberg flap technique), and group 
3 (large excision + modified Limberg flap technique). The 
decision on the type of surgical technique was independent 
from the patient's condition. Each technique was performed by 
each of the three surgeons.

Patients were placed under spinal anesthesia and oriented in 
a jack-knife position. Each patient was treated with ampicillin 
+ sulbactam (Duocid, 1 g, IM/IV vial; Pfizer, Istanbul, Turkey) 
as an antibiotic prophylaxis. 

Primary closure
An elliptical incision was made, and the excision included 

sinus openings at the median line and extended down to the 
presacral fascia. One suction drain was placed in the wound 
cavity. Subcutaneous tissue was approximated with interrupted 
2-0 absorbable suture, and skin was closed with interrupted 2-0 
silk suture.

Limberg flap technique
A rhomboid incision was made as to include all sinus 

openings, and an excision was made down to the presacral 
fascia. A bisector drawn in the rhombohedron was extended 
laterally to a length similar to that of a corner of the rhom­
bohedron. Then, the flap was prepared by removing gluteal 
muscle with its fascia. One suction drain was placed at the 
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wound cavity. The base of the flap was approximated with 
the presacral fascia at the excised area with interrupted 2-0 
absorbable sutures. Subcutaneous tissue was approximated 
with interrupted 2-0 absorbable sutures, and the skin was 
closed with interrupted 3-0 prolene suture.

Modified Limberg technique
As in Limberg flap technique, a rhomboid incision was made. 

Upper and lower corners of the excision were lateralized 2 cm 
away from the midline in order to keep the suturing line at the 
inferior from overlapping the midline. An excision was made 
down to the presacral fascia. One suction drain was placed at 
the wound cavity, and the base of the flap was approximated 
with the presacral fascia at the excised area with interrupted 
2-0 absorbable sutures. Subcutaneous tissue was approximated 
with interrupted 2-0 absorbable suture, and the skin was closed 
with 3-0 prolene.

Drains were kept in place until the amount of daily drainage 
dropped below 20 mL. Sutures were removed on postoperative 
day 10. All patients received oral antibiotic treatment (ampicillin 
+ sulbactam, Duocid, 375 mg; Pfizer) for 5 days postoperatively. 
Oral antibiotic treatment was continued in those patients who 
developed wound site infection. Drainage was performed in 
patients who developed abscess and hematoma. Drainage or 
compression bandage was applied in patients who developed 
seroma.

Statistical analysis
Development of any complication either early or late was 

regarded as the main outcome. Data were analyzed using SPSS 
ver. 12.0 (SPSS Inc., Chicago, IL, USA). Continuous variables are 
expressed as mean ± standard deviation while noncontinuous 
variables are expressed as frequency and percentage. A compari­
son of groups regarding age, operation time and follow-up time 
was made with one way analysis of variance (1-way analysis 
of variance) test. When a difference was detected, multiple 
comparisons were performed with post-hoc Tukey test in order 
to determine the group(s) that differed significantly. A Pearson 
chi-square test was used in order to compare distribution of sex 
and complication rates across groups. Differences were accepted 
as significant at P < 0.05 within 95% confidence interval.

RESULTS
The mean age of patients was 28.1 ± 6.7 years and the 

male:female ratio was 3.9. The groups were similar in terms of 
age distribution (P = 0.268). The male/female ratio in group 
2 was significantly lower compared to the other groups (P = 
0.015) (Table 1). Operation time in group 1 (44.0 ± 14.5 minutes, 
P < 0.001) was significantly shorter than in the other 2 groups. 
Operation time did not differ between groups 2 and 3 (P = 
0.690).

One or more complications developed in 171 patients (21.3%) 
within the study group. Group 1 had the highest complication 
rate at 30.7% (P < 0.001) (Table 2). 

The rate of wound site infection was 10.2% and there 
was no difference between the groups (P = 0.878). In group 
1, wound dehiscence and recurrence rates were 16.9% and 

Table 1. Demographic and operative features of the groups

Variable Group 1 (n = 225) Group 2 (n = 385) Group 3 (n = 191) P-value

Age (yr) 28.05 ± 6.8 27.8 ± 6.6 28.7 ± 6.5 0.268
Sex ratio, male:female 5.43 3.05 4.61 0.015
Length of operation (min) 44.0 ± 14.5 56.7 ± 15.4 55.6 ± 15.9 < 0.001
Length of follow-up (mo) 23.7 ± 11.7 32.0 ± 16.0 34.7 ± 13.2 < 0.001

Values are presented as mean ± standard deviation.
Group 1, limited excision + primary closure; group 2, large excision + Limberg flap technique; group 3, large excision + modified 
Limberg technique.

Table 2. Distribution of complications across groups

Group Overall 
complication Infection Wound 

dehiscence
Seroma/ 

hematoma Chronic pain Recurrence

1 (n = 225) 69 (30.7) 25 (11.1) 38 (16.9) 0 (0) 11 (4.9) 28 (12.4)
2 (n = 385) 66 (17.1) 38 (9.9) 31 (8.1) 15 (2.6) 11 (2.9) 22 (5.7)
3 (n = 191) 36 (18.8) 19 (9.9) 13 (6.8) 7 (3.7) 4 (2.1) 7 (3.7)
P-value <0.001 0.878 < 0.001 NA 0.232 0.001

Values are presented as number (%).
Group 1, limited excision + primary closure; group 2, large excision + Limberg flap technique; group 3, large excision + modified 
Limberg technique; NA, not applicable.
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12.4%, respectively, and these rates were significantly higher 
in group 1 compared to the other groups (P < 0.001 and P = 
0.001, respectively). Rates of other complications did not differ 
between the groups (Table 2). Mean follow-up time was 23.7 
± 11.7 months in group 1, and was significantly shorter in 
comparison to the other 2 groups (P < 0.001) (Table 1).

DISCUSSION
PSD is a commonly observed infectious entity, occurring 

more frequently among males and young adults. Although it is 
a benign disease, it is associated with significant morbidity and 
loss of work force [1,10]. The mean age (28.1 ± 6.7 years) and 
male:female ratio (3.9) of the patient cohort examined in the 
present study are consistent with the literature data. Although 
group 2 included significantly more female patients, it was not 
possible to identify the cause of this difference or identify any 
possible effects on the outcomes.

Some risk factors have been defined for PSD, including 
growing hair, driving more than 4 hours a day, family history, 
and bathing less than 3 times per week. While obesity does 
not increase the risk of PSD, it is considered a risk factor for 
recurrence and development of postoperative complications 
[11,12]. Genetic susceptibility is described as a risk factor for 
early onset of disease and early development of symptoms, 
and additionally for recurrence risk [11,13]. The number of 
sinuses is not associated with disease course [11]. Although 
knowledge of clinicopathologic variables including body mass 
index, American Society of Anesthesiologist physical status 
classification and other parameters with regard to PSD may help 
surgeons to reproduce their performance in relation with safety 
of patients, it was not possible to evaluate these variables due to 
the absence of accurate data in all patients in this retrospective 
study.

The continuing presence of a median line (natal cleft) after 
simple closure of the PSD is associated with high rates of 
adverse outcomes such as wound site infection and recurrence 
[14]. Muzi et al. [15] reported a high rate of wound site infection 
with primary closure, whereas rates of recurrence and wound 
dehiscence did not differ significantly in comparison to the 
Limberg flap technique. However, Dass et al. [16] found high 
rates of wound dehiscence, infection and recurrence with 
primary closure, whereas rates of seroma and hematoma were 
higher with the rhomboid flap technique. A meta-analysis by 
McCallum et al. [12] reported a recurrence rate with primary 
closure of 11%. In this study, the recurrence rate with primary 
closure was 12.4%. Some studies have reported recurrence rates 
of up to 21% using the primary closure technique [8,17,18]. 
Studies using the Limberg flap technique report recurrence 
rates of about from 0% to 5%, however these studies differ 
substantially in the amount of follow-up time [13]. In the study 

of Zorlu et al. [19], there was only one recurrence among 40 
patients (2.4%) with Limberg flap at the sixth month control. 
In our study, the recurrence rate with Limberg flap technique 
was 5.7% at the end of follow-up (mean, 32 months). Although 
this rate is close to upper ranges reported in previous studies, 
we believe long-term follow-up in our study group impacted the 
results. In a study including 94 patients, Kaya et al. [18] reported 
the recurrence rate using a modified Limberg technique as 
4.2%, whereas another study by Shabbir et al. [14] reported a 
recurrence rate of 3.3%. In this study, we found a recurrence 
rate of 3.7% over a mean follow-up time of 34.7 months, which 
is consistent with the literature data. Considering these rates, it 
could be concluded that the outcomes of the surgical techniques 
performed in this study are consistent with the literature data, 
particularly with regard to recurrence.

Following surgical treatment of pilonidal sinus, wound 
problems, complications and recurrence are more likely to 
develop along the median line and at the lower end of the 
incision. Higher morbidity observed after primary closure is 
due to the continuing presence of median line and the vacuum 
effect on this area, which creates conditions that promote 
recurrence [20]. In the Limberg flap method, wound problems 
and recurrence are more likely to develop at the lower end. 
For this reason, lateralization of the lower end in the modified 
Limberg method is associated with lower recurrence rates [21]. 
We believe the modified Limberg technique, which yielded a 
lower recurrence rate in our study, reduces complications such 
as wound site infection and wound dehiscence by eliminating 
the median line and lateralization of the lower end, and thus 
aids in increasing patient comfort. Although not statistically 
significant, the recurrence rate was lowest in the modified 
Limberg method, which could be regarded as another advantage 
to this technique.

Previous studies have compared open and primary closure 
techniques to other closure methods in terms of wound site 
infection, and these techniques have been associated with 
markedly increased wound site infection rates [5,8,10]. While 
wound site infection rates vary between 1.93%–11.45% after 
primary closure technique, lower rates have been reported 
when using flap techniques, and it is thought that recurrence 
is correlated with wound site infection [8,9]. However, in this 
study, although the wound site infection rate was higher with 
primary closure compared to other groups, the difference was 
not statistically significant.

Some studies have found no difference between flap 
techniques and primary closure in terms of complications such 
as hematoma, seroma, wound site infection, and recurrence [6]. 
However, we found higher rates of complication and recurrence 
among patients who underwent surgery using the primary 
closure technique. It is difficult to control all the variables 
associated with surgical technique, patient, and disease, and 
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therefore similar studies may reach different conclusions. 
Some studies have reported that the placement of a drain 

does not have any effect on the risk of hematoma, infection or 
wound healing [22]. However, placement of a drain, especially 
when using the flap techniques, reduces the rate of wound 
dehiscence, wound site infection and hematoma develop­
ment [23]. Since drain was placed in all patients in our study, 
we could not evaluate the effect of drain utilization in pilo­
nidal sinus surgery. There is no scoring system defined for 
preoperative and postoperative periods in pilonidal sinus sur­
gery; therefore it is difficult to compare the results of different 
studies in a standard fashion. Nevertheless, there is a generally 
accepted opinion that surgical methods that involve closure of 
the wound should be preferred over the techniques that involve 
leaving the wound open [6]. The ideal treatment method for 
PSD should be the simplest method with the lowest rate of 
recurrence and lowest complication rate, shortest hospital stay, 
and lowest cost [1]. Flap techniques are associated with low 
recurrence, fewer wound problems and complications, and rapid 
healing and may therefore be regarded as the preferred surgical 
option. However, it should be noted that flap techniques have 
some additional risks including surgical scarring and anesthesia-
related complications [9]. Postoperative numbness causing 
patient dissatisfaction may be regarded as an important issue 
for selecting flap techniques including Limberg and modified 
Limberg methods [24,25]. It has been reported that 19% of the 
patients with primary PSD treated with Limberg transposition 
flap reported numbness at the operation site and more than 
half of them (63%) were not pleased with cosmetic appearance 
of the scars [25]. Therefore, superiority of flap techniques may 
be regarded as questionable if such complications are consi­
dered for the evaluation of surgical methods of PSD. 

Studies that involve different surgical techniques for treat­
ment of PSD have reported contradicting results in terms of 

recurrence rates. Likewise, it is not always possible to confirm 
the results obtained in comparative studies. The inability to 
control variables related to surgical technique, patients, and 
disease often contributes to a high level of variation between 
studies. Factors related to surgical technique, patients, and 
disease may have a strong effect on recurrence rates following 
surgical treatment of PSD. In this study, each surgical method 
was performed by each of the 3 surgeons; we believe that 
it would have eliminated the confounding effects of the 
surgical technique to a great extent. It has been thought that 
the expertise on one type of surgery improves the outcome 
of that surgery i.e., inguinal hernia. Additionally, higher 
volume of that specific type of surgery which is performed by 
experienced surgeons is another important issue. Therefore, 
the single surgeon experience gathered by performing one type 
of surgery on a specific disease may have a positive impact for 
diminishing confounding variables. In addition, controlling for 
other variables associated with patient and disease status may 
be necessary to clarify discrepancies between studies and to 
improve the outcome of the technique.

Retrospective design was the main limitation of the study. 
For the formation of the groups, no application of any randomi­
zation or another approach was another limitation. In conclu­
sion, it was found that Limberg and modified Limberg methods, 
each performed by a single, separate and experienced surgeon 
are superior to the primary closure method in pilonidal sinus 
surgery in terms of the rates of general complications, wound 
dehiscence, and recurrence. 
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