
A new surgical approach for pilonidal sinus disease: 
“de-epithelialization technique’’

Objective: In the treatment of pilonidal sinus disease different approaches are used such as conservative treatment 

and fasciocutaneous rotation flap. The aim of this study was to evaluate the efficacy of “de-epithelialization techni-

que” as a new approach in pilonidal sinus disease treatment.

Material and Methods: Forty pilonidal sinus disease patients treated with de-epithelialization method were evaluated ret-

rospectively. Patient age, gender, body mass index, wound healing time, visual analog scale scores, operation times, hos-

pital stay duration, drain removal time, cosmetic satisfaction rates, complications, and recurrence rates were evaluated. 

Results: The numbers of male and female patients in this study were 39 and 1, respectively. The median age of 

the patients was 25 years and the mean BMI was 26.6. The mean operating time was 43 min, and all patients were 

discharged 5 h after the operation. Wound healing time varied from 10 to 20 days. Median follow-up period was 9 

months (4-17 months). One patient with high body mass index suffered from partial wound separation. No other 

complications such as infections and fluid collections (hematoma and seromas) were observed. Maximum cosmetic 

satisfaction rate was 90% (n=36), and no patient had a recurrence during the follow-up period.

Conclusion: “De-epithelialization” may be considered as a complementary and/or alternative approach to other 

surgical techniques such as primary closure, rhomboid excision, and Limberg flap in the treatment of pilonidal sinus 

disease, with acceptable cosmesis and recurrence rates.
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INTRODUCTION

Pilonidal sinus disease (PSD) is a common disorder of the sacrococcygeal region (1). The incidence is 
reported in 6 per 100,000 individuals (2). However, the etiopathogenesis is still unclear. Further, it has 
recently been suggested to be an acquired disease by some authors (3, 4). 

Treatment of pilonidal sinus is still controversial and different surgical methods have been applied (1, 
5, 6). However, rates of complications and recurrences vary, and yet there is no consensus on a specific 
technique. Different surgical methods have been compared for many years. The main factors to be con-
sidered to form an ideal treatment procedure are practical surgical technique, shorter length of stay at 
the hospital, short recovery period, fewer postoperative complications and pain, low rates of recurrence 
(1). In all techniques (primary closure or flap), a cavity is created after the excision of the pilonidal cyst ac-
companying healthy tissue; this should be filled or closed, or else it causes is a technical problem, which 
is frequently encountered, and can result in complications such as “dead space”, hematoma, wound in-
fection, and wound separation during the early postoperative period (7, 8). The main drawback is the 
complication of wound healing. Hypoesthesia and cosmetic problems of the sacrococcygeal region are 
also seen, especially in flap technique, at the late period (9). This method is defined as a flap or graft of 
thinned cutaneous layer (10). Aesthetic surgeons usually perform this method for mammaplasty. Basi-
cally, in this method, after de-epithelization of the cutaneous tissue is performed, cutaneous flap and 
fatty tissue are inverted to create the breast protrusion (11). De-epithelialized skin grafts are used for 
many indications.

The aim of the study is to describe and discuss the “de-epithelialization technique” as a new approach 
in PSD treatment.

MATERIAL AND METHODS

During the year 2013, at Bursa Military Hospital, Department of General Surgery, 40 patients with the 
diagnosis of PSD were treated with de-epithelialization method. All patients were operated by the same 
surgeon. In order to evaluate the technique, complicated pilonidal sinus cases, such as infective sinus, 
cavity abscess, recurrent disease, were excluded from the study and only uncomplicated PSDs were 
operated.
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Patient data including gender, age, body mass index (BMI), 
operational time, postoperative length of hospital stay, pain 
score at 24 h (using a visual analog pain scale), wound healing 
period, postoperative complications (wound dehiscence and 
infection, seroma, hematoma, etc.), and recurrence were ret-
rospectively evaluated from the hospital records. In the first-
month outpatient follow-up, subjective evaluation of post-
operative cosmetic results was also recorded (1 to 5; 1=worst, 
5=best result). During the follow-up period, the patients were 
invited to the clinics by phone.

Surgical Procedure

The patient was placed in the prone position with the but-
tocks taped apart for exposing the natal cleft. Subsequent 
to the skin disinfection via povidone iodine, 20 mL of 2%pri-
locaine was applied to the sacrococcygeal area around the 
surgical site for local anesthesia. The tract was then delin-
eated, using a sterile solution of methylene blue, injected 
via a plastic cannula. Thereafter, a flat intergluteal incision 
of approximately 5 cm in length and till the postsacral fas-
cia in depth was performed. Pilonidal cyst and tract were 
exposed and excised with surrounding healthy fatty tissue 
but the surrounding cutaneous and some subcutaneous tis-
sue were preserved (Figure 1a). An elliptical intradermal inci-
sion of partial thickness was made with a number 10 scalpel 

blade, limited by the upper and lower point of the interglu-
teal incision including sinus orifices (Figure 1b). Thus, this el-
lipsoid area was easily de-epithelialized by applying traction 
force both at 90-degree angle to the surface with the scalpel 
blade, similar to “peeling an orange” (Figure 1c). A Penrose 
drain was placed in the cavity. The drain was passed through 
the tract orifice. Primarily, the first suturations were per-
formed between edge of the de-epithelialized skin, presacral 
fascia and the other reciprocal free edge, respectively, with 0 
nonabsorbable suture sutured (Figure 2a). Subsequently, the 
de-epithelialized wound was inverted and sutured to cause 
reciprocal overlapping with 3/0 nonabsorbable sutures (Fig-
ure 2b, c). Finally, the wound was closed primarily with 3/0 
nonabsorbable sutures. Thus, the cavity of excised pilonidal 
cyst was filled by inverting de-epithelialized skin. The draw-
ing of the technique is shown in Figure 3a-f. Diclofenac so-
dium (intramuscular and/or oral) was used for postoperative 
analgesia.

Statistical Analysis

Statistical Package for the Social Sciences version 20.0, (IBM 
Corp.; Armonk, NY, USA) computer program was used for 
statistical analyses. As the number of patients was 40 (<50), 
variables distribution was tested by Shapiro-Wilk normal-
ity test (p>0.05 was accepted as the normal distribution). 44
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Figure 1. a-c. (a) Excision of the cyst, (b) partial thickness 
elliptical intradermal incision, (c) de-epithelialization by 
applying traction force both at 90° angle to the surface 
with scalpel blade 

a b c

Figure 2. a-c. (a) Primary closure of free edges of the de-
epithelialized skin, (b, c) inversion and primary closure of 
de-epithelialized wound

a b c

Figure 3. a-f. Drawing of the de-epithelialization 
technique. (a) Excision of the cyst tissue with 
surrounding healthy fatty tissue (arrow) and created 
cyst cavity (star), (b) determination of the oval shaped 
de-epithelialization line (arrows) with a scalpel, (c) de- 
epithelialized skin (stars) skin covering the cyst tissue, 
(d) first suturation of the free edges of de-epithelialized 
wound with absorbable sutures (arrows), which were 
fixed to the presacral fascia (star), (e) inversion and 
second suturation (arrows) for reciprocal overlapping 
with absorbable sutures (f ), Primary closure of the 
wound with nonabsorbable sutures (arrows)

a

d

b

e

c

f



Continuous variables showing normal distribution were 
expressed as mean±standard deviation; non-parametric 
continuous variables were expressed as median and min-
imum-maximum. Categorical variables were expressed as 

percentages (%). For all statistical analyses p<0.05 was ac-
cepted as significant.

RESULTS

Forty patients were operated with this technique. Thirty-nine 
of all cases were male (97.5%). The median age of the patients 
was 25 year (17-37 years) and mean BMI was 26.6±3.76 (21-
36.5). The mean operating time was 43.02±4.73 min (33-52 
min) (Table 1). 

All patients were operated under local anesthesia and dis-
charged on the 5th postoperative hour. Median drainage 
time was 3 days (2-4 days) (Table 2). Wound healing time 
varied from 10 to 20 days. The sutures were removed after 
10 days in 23 patients (57.5%), 12 days in six patients (30%), 
and 15 days in 10 patients (25%) (Table 3). In one patient, 
whose BMI was 36.5, the suture was removed on the 20th 
postoperative day. Median follow-up period was 9 months 
(4-17 months). 

None of the patients had a recurrence, wound infection, 
seroma, hematoma, or complete wound separation during 
follow-up. There was partial wound separation in only one 
overweight patient with a history of hypertension. For 11 
patients (27.5%), the postoperative 24-h visual analog pain 
scale (VAS) rating was3, and for 11 other patients, it was 4 
(Table 4). The maximum cosmetic satisfaction rate was 90% 
(n=36) (1 point=worst cosmesis, 5 points=best cosmesis) 
(Table 5). In two patients, wound cosmesis was 4 points, 
and in two patients, it was 3 points. We observed that de-
epithelialization method provide the flattening of natal cleft 
in all patients.

DISCUSSION

“de-epithelialization” is not a new surgical technique, and has 
been performed successfully since 1970’s in mammaplasty by 
plastic and reconstructive surgeons (12-14). This technique 
has been used for many rare indications in various specialist 
areas. Yoon et al. (15) used this for reconstructing oral and/or 
oropharyngeal defects after surgically removing the tumor. 
Additionally, Jun Hee Lee et al. (16) treated finger defects with 
exposed tendon or bone by using de-epithelialized cutaneous 
graft of the wound edges. Balat et al. (17) obtained satisfac-
tory result after using de-epithelialized rhomboid flap in the 
treatment of vulvar cancer. In another case, a patient who had 
Peyronie’s disease was treated with penile reconstruction us-
ing a de-epithelialized Belman (superficial external pudendal 
artery) flap and the result was well (18). In a case series by Park 
et al. (19), bronchopleural fistulas were obliterated using a 
musculocutaneous flap of serratus anterior after de-epitheli-
zation. Additionally, a right ventricle rupture related to sternal 
wound infection  was reconstructed by utilizing de-epitheli-
alized myocutaneous latissimus dorsi flap which is previous-
ly published (20). Gupta et al. (21) demonstrated that in the 
repair of hypospadias after Snodgrass urethroplasty, using a 
de-epithelialized flap for the extra covering of the constructed 
neourethra was a good option.

According to our knowledge, no study has been found in Eng-
lish literature reporting the use of de-epithelialization in PSD 
treatment so far. Thus, we decided to apply this well-known 
surgical procedure to PSD. 45
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Table 3. Suture removal (wound healing) time

Suture removal time  
(Wound healing time) (days) n (%)

10 23 (57.5)

12 6 (15)

15 10 (25)

20 1 (2.5)

Table 4. Visual analogue pain scale (VAS) of the patients at 
24th postoperative hour

Visual analog pain score (VAS)  n (%)

1 3 (7.5)

2 8 (20)

3 11 (27.5)

4 11 (27.5)

5 5 (12.5)

6 2 (5)

Table 5. Cosmetic satisfaction of the patients after suture 
removal (1 point=very bad; 5 points=excellent cosmesis)

Cosmesis score  n (%)

5  36 (90)

4  2 (5)

3  2 (5)

Table 1. Demographic findings and characteristics of the 
patients

Age* (years)   25 (17-37)

Sex (M/F) 39/1

Body mass  index** (kg/m²)  26.60±3.76

Operational time** (minutes) 43.02±4.73

Stay of drain* (days) 3 (2-4)

Suture removal time=wound 10 (10-20) 
healing time* (days)

Follow-up* (months) 9 (4-17)

Complications*** 1 (2.5)

Recurrence*** 0 (0)

M: male; F: female 
The datas are presented as *mean (range); **mean±standard 
deviation; ***n (%)

Table 2. Drain removal time

Drainage tube removal time (days) n (%)

2 11 (27.5)

3 19 (47.5)

4 10 (25)



Over the years, many different techniques have been de-
scribed as PSD treatment modalities. For instance, Thomp-
son et al. (22) proposed simple removal of midline skin pits 
without wide excisions. Likewise, as a minimally invasive 
approach, therapeutic ablation of cavity epithelia with phe-
nol or radiofrequency were suggested by some authors in-
stead of cyst excision (5, 23, 24). Washer et al. (25) described 
a much more complicated flap technique (gluteal fascial 
advancement) as a perfect method to cure PSD. In this text, 
there is no consensus on the “gold standard” surgical ap-
proach. Obviously, the chosen technical method may differ 
with the experience of the surgeon and patient condition. 
Nevertheless, widely accepted prospects for an ideal PSD 
treatment should be based on principles such as a practical 
and painless technique, rapid discharge from the hospital, 
minimal postoperative complications, and also low rates of 
recurrence. 

The overall success rate of phenol application varies between 
67% and 95% in most reported studies (5, 23, 26). Khan et al. 
(27) report the recurrence rate after the primary closure tech-
nique to be 8% in their study. In their prospective randomized 
study, Dass et al. (28) indicated the success of the Limberg flap 
to be up to 100%. Recurrences were noted in 2% of patients in 
the case series of Yildiz et al. (29) who performed the Karydakis 
flap procedure.

Although the median follow-up period (9 months) is relatively 
short in our series, during the follow-up period, none of the 
patients had a recurrence. Flattening the natal cleft, which 
was the outcome of the de-epithelialization technique, could 
be the main reason of the low recurrence rate. As a matter of 
fact, flattening of the natal cleft and lateralization have already 
been described by Yildiz et al. (29) as the goal of an ideal treat-
ment for PSD. However, the data will need to be reevaluated at 
the end of a longer follow-up period. 

In practice, wide excision with flap reconstruction is usually 
performed under spinal anesthesia and the patients need to 
spend at least one night in the hospital (5). De-epithelializa-
tion is a less invasive method and can be performed under 
local anesthesia, which prevents the complications of spinal 
anesthesia, and allows patients to get discharged on the very 
same day of the procedure. Additionally, the mean operational 
time is found to be relatively shorter (43.02±4.73 min) com-
pared with other excisional procedures. For instance, in the 
randomized clinical trial by Khan et al. (27), the mean operat-
ing time in excision+primary closure group was reported as 
55 min and in excision+Limberg flap group as 70 min; in the 
randomized study by Dass et al. (28), the mean operating time 
for primary closure was 44 min.

It is well-known that the presence of hematoma, seroma, and 
wound infection are risk factors for recurrence (30). Kirkil et 
al. (31) mentioned that the complication rates of drained and 
non-drained Limberg flap group were 17.8% and 29.6%, re-
spectively. Käser et al. (32) reported the overall complication 
percentage as 49% in Limberg flap group and 12% in the exci-
sion only group. In the study of Arslan et al. (30), 19.8% seroma 
formation and 15.4% wound dehiscence was noted in patients 
treated with Karydakis flap procedure. We did not observe any 
wound infection, seroma, and/or hematoma formation in our 

series, and only one overweight patient (BMI=36.5) had partial 
wound dehiscence and was treated by leaving the open part 
of the wound for secondary healing. It was considered that the 
causes of satisfactory result in the early period were reducing 
the cavityby inverting de-epithelialized skin graft and pro-
tecting the  seroma and/or hematoma, wound infection and 
dehiscence caused by dead space. However, mean BMI of our 
study group was found to be 26.6±3.76, which is mildly higher 
than the normal upper limit. Thus, the correlation between 
BMI and wound complication should be evaluated in larger 
series. 

In their study, Kirkil et al. (31) question the efficiency of cav-
ity drainage: they compared complication rates between 
drained and non-drained Limberg flap groups and found 
that these rates were similar. Herewith the authors claimed 
that routine drain usage did not affect surgical site compli-
cations in Limberg flap technique for PSD (31). We chose to 
use an aspiration drain in every case intending to avoid intra-
cavitary seroma and/or hematoma, but a controlled random-
ized study is required to evaluate the drain’s effectiveness in 
a better manner. In their randomized clinical trial, Akca et al. 
(33) remarked that median pain VAS score was 4 in excision 
and primary closure group and 2 in rhomboid excision and 
Limberg flap technique. Käser et al. (32) found 2.4 and 2.5 
as mean pain score at discharge in Limberg flap group and 
excision only group, respectively. Dass et al. (28) pointed 
out the association between wound tension and increased 
pain VAS score and claimed that primary closure was a more 
painful technique. In our study, median pain VAS score was 
found to be 3 (range, 1-6), concordant to pain scores of other 
described surgical methods. However, as expected, less inva-
sive procedures such as radiofrequency seem to cause less 
postoperative pain (34).

Arslan et al. (30) categorized first-postoperative-year patient 
satisfaction in four ratings as “excellent,” “good,” “not bad,” and 
“bad.” In all different flap groups (Limberg, modified Limberg, 
and Karydakis flap group) total “excellent” and “good” patient 
satisfaction ratings at the end of the first year were 74%, 
78%, and 70%, respectively. In our study, 90% of all 40 pa-
tients indicated their cosmetic satisfaction rate as “excellent” 
(score=5). None of the patients described the cosmetic re-
sults as “bad” (score=2) or “very bad” (score=1). Better patient 
cosmesis was only reported in studies investigating the less 
invasive interventions, such as phenol application or cavity 
ablation (5, 34). 

Study Limitations 
We have some limitations in our study. It has a retrospective 
nature and a relatively short follow-up period. Further, the 
exclusion of complicated patients was a limitation for this 
study; thus, the results of de-epithelialization technique in 
complicated PSD cases should be further evaluated in larger 
randomized studies. Another limitation was the lack of pro-
spective comparison of the reported approach with a widely 
common other technique; there is no control group to evalu-
ate any new proposition. However, there are many reports of 
various surgical techniques such as marsupialization, Kary-
dakis, oblique primary repair, and flap techniques in the lit-
erature. Therefore, this may not be regarded as a complete 
limitation.46
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CONCLUSION

Healthy, fresh dermal bed with high vascularity was obtained 
with de-epithelialized flap. Thus, some complications such as 
wound separation can be prevented by providing stronger 
wound healing. We also planned to minimize the cavity after 
excision by inverting de-epithelialized tissue with this tech-
nique in PSD surgery. Moreover, de-epithelialization of skin 
is easy. Our new technique provides a short operation time, 
short duration of hospital stay, and less postoperative morbid-
ity. The major advantage of this technique is the absence of 
any need for hospitalization. It allows a quicker return to daily 
activities and reduces costs. Furthermore, we believe that the 
risk of recurrence may be reduced by increasing the angle of 
the natal cleft during this technique. Also, this method has a 
satisfying aesthetic outcome. 

Currently, we continue this study to see the long-term results 
of this technique and for comparison with other techniques. 
This preliminary report suggests that this new surgical ap-
proach seems to be a reasonable method in the treatment of 
PSD, especially in patients with uncomplicated primary dis-
ease, and is worth studying further.
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