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Introduction

Pilonidal sinus, typically affecting young men after puberty, is a disease occurring in 
approximately 7% of the entire population [1-3]. It is generally known to be an ac-
quired affliction, while some reports describe it as congenital. Known risk factors in-
clude hair of the sacral area, poor hygiene, regional trauma, repetitive irritation and 
obesity [3]. 

As sacrococcygeal pilonidal sinus is one of the diseases that most often recurs after 
surgical treatment, many surgical options have been reported. According to recent 
literature, wide excision of the entire sinus and reconstruction with flap coverage is 
the preferred surgical technique, which is particularly required for large defects [4-7]. 
However, partial flap necrosis or loss of flap after surgery may obstruct wound heal-
ing and have a detrimental effect on both function and appearance [8-10].

The leaf flap, a unilobed fasciocutaneous transposition flap, demonstrates consider-
able capacity to reconstruct challenging surgical wounds, with favorable aesthetic 
outcomes. The abundant adjacent tissue transferred with the flap to the area of defect 
proves to be very effective for healing the sacrococcygeal area [11-14]. Regardless of 
the location, successful application of the leaf flap generally depends on correct de-
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Abstract

Background: Pilonidal sinus, occurring in 7% of the population, is a disease found in the cleavage of the buttocks, typically in young males 
after puberty. This study explored the utility of the leaf flap, a unilobed fasciocutaneous transposition flap, as a reconstructive method for 
treating pilonidal sinus on the sacrococcygeal area.
Methods: We present cases of eight patients with pilonidal sinus who underwent unilobed fasciocutaneous transposition flap surgery. Pa-
tients complaining of an abscess in the sacrococcygeal region were initially treated with a minimal incision to drain the abscess, and 14 
days of antibiotics administration. Afterwards, the patients were re-evaluated at the outpatient clinic and scheduled for a leaf flap procedure 
4 weeks after drainage. Hospitalization, the time required for full activity, and complication rates were recorded.
Results: Minor postoperative complications were observed in one patient (12.5%). The patient required re-suturing of his wound due to an 
infection and wound dehiscence. The mean hospitalization was 10 days (range, 5–23 days), and the period required to return to daily ac-
tivities was 4 weeks.
Conclusion: The leaf flap procedure is recommended because it is a relatively easy method for surgeons, and also because the flap has 
abundant perfusion. This surgical method was used as the first treatment of choice for sacrococcygeal pilonidal sinus, with the advantages 
of less patient discomfort, fast healing of the site and short hospitalization. Our results support the leaf flap surgery as a favored treatment 
for pilonidal sinus.
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sign of the flap, meticulous skill of the surgeon, and of course 
patient consent or choice of the flap procedure itself. 

The present study investigates the value of the leaf flap, a 
unilobed fasciocutaneous transposition flap, in the recon-
struction of defects formed after treatment of sacrococcygeal 
pilonidal sinus.

METHOD

Patients
From July 2011 to July 2015, eight patients suffering from pilo-
nidal sinus of the sacrococcygeal area were treated using leaf 
flaps at the Department of Plastic and Reconstructive Surgery 
of Soonchunhyang University Bucheon (Table 1). All eight pa-
tients provided informed consent. This research was approved 
by the Institutional Review Board of Soonchunhyang Univer-
sity Bucheon Hospital (IRB No. 2020-12-004) and conducted 
in compliance with ethical guidelines of the Declaration of 
Helsinki.

The subjects were treated according to a standardized proto-
col. Subjects with an abscess on the sacrococcygeal area ini-
tially received a minimal incision for drainage of the abscess. 
After the procedure, 1 g of amoxicillin was administered orally 
twice a day for 2 weeks. Additional assessment of the lesion at 
the outpatient clinic was performed subsequently, and the pa-
tients were scheduled for leaf flap surgery 1 month after the 
drainage procedure. Subjects presenting with acute infection 
accompanied by purulent discharge along the sinus tracts of 
sacrococcygeal area, without clinical abscess, were treated with 
a brief antibiotic therapy of 1 g of amoxicillin twice a day be-
fore their leaf flap surgery. Subjects presenting chronicity 

without acute signs of the infection underwent the surgery 
immediately. 

The subjects were recommended to return to their normal 
routines after removal of the stitches, about 14 days postopera-
tively, and to avoid excessive physical exertion and intense 
sports activities for 3 to 4 weeks. The patients visited the out-
patient clinic once a month for follow-up for the first 6 
months, after which they visited once every 6 months for the 
following year.

Surgical technique
As the surgery was to reconstruct a perianal defect, the opera-
tion began with general or regional (spinal) anesthesia. The 
patient was placed in a prone position and both buttocks were 
prepared with sufficient exposure of the perianal defect. After 
sterilizing the skin with 10% povidone-iodine, and antibiotic 
prophylaxis for wound infection, the tissue to be excised was 
marked, and using gentian-violet soaked wooden chalk, the 
design of the flap was drawn on the skin, with the portion that 
was to be inserted into the defect after de-epithelization 
marked with slashes, resembling the veins of a leaf (Fig. 1). Be-
tween 0.5 and 1 mL of methylene blue dye was injected into 
the most conspicuous opening of the sinus, taking care not to 
apply excessive pressure, to better define the afflicted tissue. 
After a 1:100,000 epinephrine and 2% lidocaine solution was 
injected into the designed incision line, a wide vertical excision 
was made including the post-sacral fascia, using a No. 15 sur-
gical blade, Metzenbaum scissors and electrocautery, thereby 
removing entire tracts en bloc. Hemostasis was then induced 
with an electrical coagulator. Either a left or right-sided leaf 
flap, containing the gluteal fascia, was designed and tailored to 

Table 1. Characteristics of patients

Patient
Sex/age 

(yr)
Diagnosis Treatment

Defect size after excision 
(cm)

Complication

1 F/76 Pilonidal sinus Leaf flap 9.2×5.1 No 

2 F/78 Pilonidal sinus Leaf flap 9.0×5.3 No

3 M/35 Pilonidal sinus with acute abscess Leaf flap and drainage procedure 10.0×5.9 Wound dehiscence

4 F/18 Pilonidal sinus Leaf flap 8.4×4.8 No 

5 M/16 Pilonidal sinus Leaf flap 8.8×4.7 No

6 M/28 Pilonidal sinus with acute infection Leaf flap 9.7×5.6 No 

7 M/36 Pilonidal sinus Leaf flap 9.5×5.1 No

8 M/29 Pilonidal sinus with acute infection Leaf flap 9.8×5.7 No

Mean 52.5     9.3×5.3

F, female; M, male.
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be 20%–25% larger than the defect size after excision, and to 
be rotated approximately 60° to cover the defect area. After-
wards, the flap was elevated on its inferior edge for sufficient 
mobilization and was transposed medially to fill the defect 
made after the excision, without tension or any dead space. A 
Jackson-Pratt drain was inserted in the wound cavity and the 
subcutaneous layer was repaired with 4-0 Maxon interrupted 
sutures and the skin was closed with 4-0 nylon vertical mat-
tress sutures (Fig. 2). Antibiotics were administered for 5 days 
postoperatively, initially intravenously and later orally to pre-
vent perianal wound infection. The Jackson-Pratt drain was 
removed when the drain fluid fell below 10 mL. Total stitch 
out was performed on the 14th postoperative day (Fig. 3).

RESULTS

The mean age of the eight subjects was 52.5 years (range, 16-
78 years), and five of the eight patients were male. One patient 
reported with an abscess initially and was treated first with an 
open procedure. Though two patients in this study had infec-
tions, they were deemed ready for the surgical procedure after 
a short period of antibiotic therapy.

Minor postoperative complications occurred in one patient. 
The patient required wound re-suture because of an infection 
and wound dehiscence. 

The mean hospitalization for the patients was 10 days (range, 
5–23 days), and after an average of 4 weeks, the subjects could 
return to their daily lives. DISCUSSION

The direct cause of pilonidal sinus on the sacrococcygeal area 

Fig. 1. The design of the leaf flap. The shaded area of the flap 
design is de-epithelized.

Fig. 2. Intraoperative photographs. (A) Defect formed after com-
plete excision of the pilonidal sinus. (B) Elevated leaf flap. The 
previously shaded area was de-epithelized to minimize contour 
deformity after flap inset. (C) Immediate postoperative photo-
graphic finding.
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has not been identified. However, hair insertion into the skin, 
followed by formation of foreign body granuloma, is believed 
to be the most likely cause [15-17]. Karydakis [16] emphasized 
three key factors contributing to this process. The first is the 
invading foreign body; namely, hair. Second is the external 
force caused by the narrow cleft which causes the insertion of 
the hair, and the last is the weakness of the raphe. Cubukcu et 
al. [18] suggested that body mass index can be a risk factor 
that contributes to early onset and worsens the course of the 
disease.

While the general consensus for treating pilonidal sinus is 
that the surgeon should completely remove the sinus, a “gold 
standard” method for reconstruction is yet to be established 
[19-21]. Surgical procedures are classified into three types; the 
first is the open technique, the second is the midline and off-
midline or closing with asymmetry and the last is flap surgery 
[22]. Lee et al. [19] argued for only excising in early stages of 
the disease and a reconstructive procedure with flap for recur-
rent sinus. McCallum et al. [23] recommended off-midline 
closure as the treatment of choice for pilonidal cyst and sinus 
of the sacrococcygeal area when the optimal surgical option is 
primary closure. Open procedures are conventional tech-
niques inducing secondary intention healing and report a low 
recurrence. However, they require more time and effort for 
healing [20]. In a study dealing exploring the open procedure 
technique for 65 patients, the mean healing period was 
43±10.4 days [24]. On the other hand, while procedures using 
midline closure have the advantage of rapid healing, they also 
have the shortcomings of high rates of recurrence or wound 
problems. It was reported that 16 out of 218 (7.3%) subjects 

who received open procedure experienced complications of 
morbidity versus 26 out of 215 (12.1%) subjects who received 
midline closure [23]. Allen-Mersh [25] suggested that the dif-
ference among these three techniques is that a midline closure 
procedure does not alter the three factors of Karydakis, while 
open procedures change the contour of the cleft and decrease 
both local invasion of debris and irritation to the sacrococcy-
geal area. Off-midline closure is based on his suggestion. 
Therefore, by removing the vulnerable raphe and replacing it 
with normal tissue the midline scar at the depth of the natal 
cleft and hair insertion can be prevented [15-17,22].

Flap procedures can remove more of the raphe compared to 
earlier methods, flattening the contour of the natal cleft, re-
ducing depth and repositioning hair follicles, thereby reducing 
the three risk factors of Karydakis [7,9]. These procedures, in-
cluding a variety of flap techniques such as V-Y advancement, 
Z-plasty and rhomboid shape flaps, improved early-stage out-
comes and lowered the recurrence rates [19]. In contrast, sev-
eral authors have questioned the efficacy of these techniques, 
suggesting that flap techniques are more challenging than the 
open technique and that they have significant rates of flap loss 
or loss of skin sensation. These authors argue that the flap pro-
cedures should be used to reconstruct only recurrent or com-
plex pilonidal sinus [9,19,22].

Some single institution studies have demonstrated that the 
flap techniques provide abundant vascularity, with low flap 
necrosis rates and lower morbidity and relapse rates [6-9]. The 
leaf flap, a unilobed fasciocutaneous flap, is a modified form of 
the Dufourmentel flap. In the leaf flap procedure, there are 
three advantages. Firstly, a wider base can be observed in the 

Fig. 3. Preoperative and long-term follow-up photographic findings. (A) Preoperative photographic finding of pilonidal sinus. Abscess 
formation was accompanied in this 35-year-old male patient. (B) Four weeks postoperative photographic finding.
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leaf flap compared to that of the Limberg flap or the rhomboid 
transposition flap; therefore the leaf flap has more robust vas-
cularity. Secondly, the tip of the leaf flap is more appropriately 
located than in the Dufourmentel rhomboid flap, and the an-
gle of the triangular shaped flap is less blunt; the leaf flap thus 
allows easy transposition of the flap. Finally, we did not fix the 
flap to the sacrococcygeal fascia, which produced both better 
flattening of the cleft and rearrangement of the position of the 
hair follicles.

In several reports, wound closure of the flaps were done by 
suturing in three layers, repairing the base of the flap to the 
fascia of that area; some used a compressive wound dressing 
instead of a drain [7,9,22]. However, we did not fix the flap to 
the sacrococcygeal fascia as descripted above, instead main-
taining a suction drain for an extended period to successfully 
prevent seroma formation, the most common complication of 
the flap procedure [17,22].

In this study, none of the patients reported dissatisfaction 
with the aesthetic aspect. Most patients went home within 10 
postoperative days and were able to sit more quickly and re-
turn to work earlier. Postoperative complications were rare, 
with only one patient requiring re-suturing. This case had pre-
sented with a particularly severe infection due to preoperative 
abscess formation. Though all infected areas were excised, the 
infection recurred postoperatively, resulting in wound dehis-
cence. The patient’s case demonstrates that if the pilonidal si-
nus is accompanied with infection, it is necessary to control 
the infection thorough antibiotics and drainage before the op-
eration, and to perform sufficient resection during the opera-
tion. The loss of skin sensation was negligible.

Among numerous treatment methods for pilonidal sinus of 
the sacrococcygeal area, is prone to postoperative recurrence, 
the leaf flap can be an attractive option because it is a relatively 
easy procedure for plastic surgeons, and also because the flap 
provides abundant perfusion.
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