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Abstract
Background. Pilonidal disease is a common problem, especially in young adults. Therapy for the acute 
disease involves abscess incision and drainage. Treatment of the chronic disease is more complicated, due to 
the variety of methods and relatively high recurrence rate after surgical therapy.

Objectives. The aim of this study was to investigate the effects of the Dufourmentel modification of the 
Limberg flap in the treatment of pilonidal disease.

Material and methods. The study involved 37 cases of chronic pilonidal disease that were operated on 
by the method presented. The group included 34 patients with primary disease and three patients with 
recurrences after primary excision.

Results. The complication rate in the study group was 8.1%, but the complications were successfully 
treated, surgically in one patient (using the same method) and non-surgically in two other patients. There 
were also two cases of temporary numbness in the operated area. The only disadvantage of the method 
presented may be the cosmetic results, but they were not the most important factor for the patients in the 
study.

Conclusions. The authors find the Dufourmentel modification of the Limberg flap superior to other meth-
ods of treating pilonidal disease due to its flexibility, simplicity of reconstruction, repeatability and good 
outcomes in terms of the recurrence rate. These factors are extremely important to young and active patients 
who are diagnosed with pilonidal disease.
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Pilonidal disease (PD) is a  common disease of young 
adults that occurs 2 times as frequently in men as in 
women, with an incidence of nearly 25/100.000.1 A hir-
sute body habitus, a deep gluteal cleft, obesity, smoking, 
a sedentary lifestyle, a lack of hygiene and previous famil-
ial history have been suggested as predisposing factors.2 
According to the two principal theories, the disease can 
be either “congenital” (the infection arising from a con-
genital subcutaneous pilonidal sinus) or “acquired” (re-
sulting from traction on the pilous follicles in the gluteal 
cleft, especially when predisposing factors are present). 
Hair strands grow beneath the skin, leading to local in-
flammation, the foreign body reaction and infection.3

Treatment for acute PD consists of abscess incision 
and drainage. The  chronic form can be managed in 
many ways, from removal of all the infected tissue or 
only unroofing the pilonidal sinuses, leaving the wound 
open to heal by secondary intention before using plas-
tic surgery techniques such as a Karydakis flap (KF) or 
Limberg flap (LF).3 The authors of a meta-analysis of 25 
trials (2,949 patients) suggested that open radical exci-
sion and primary midline closure should be abandoned 
in favor of sinusotomy/sinectomy or en bloc resection 
with off-midline primary closure.4 The  authors of the 
present article performed radical excision with primary 
midline closure before the introduction of the Dufour-
mentel modification of the Limberg flap (DMLF), but 
the outcomes were poor, especially in patients with PD 
and laterally localized sinuses. This forced us to look 
for another method. The  problem was the closure of 
the wound under tension, which ended in early failure, 
suture-line breakdown and healing by secondary inten-
tion. Flap coverage of the defect leads to shorter healing 
times and better results in terms of postoperative pain, 
the recurrence rate and the patient’s return to everyday 
activities.5 The DMLF is a way to broaden the applica-
tion of the rhombic flap.

Material and methods
During the period from March 2013 to November 2014, 

DMLFs were performed in 37 patients with PD at the au-
thors’ center; among them were 3 patients with recurrent 
PD after simple excision in other medical centers. Dur-
ing this time all the patients with PD who were operated 
on by the authors were qualified for DMLFs. The exclu-
sion criteria for DMLFs were active inflammation in the  
operated area, which qualified patients only for unroofing 
and drainage. Patients with chronic PD were qualified for 
DMLFs, especially when the sinuses wen localized later-
ally (off the midline). The patients included 35 men and 
2 women, with a median age of 24 years (range = 17–36  
years) (Table 1).

Before the incision, methylene blue was injected into 
the opening of each sinus and the lines of incision were 

drawn with a sterile surgical pen and ruler. The flap was 
formed as described by Park and Little: “To design the 
flap, two lines are created. The first line is an extension 
of the short diagonal of the defect, and the second is an 
extension of one side of the defect. The  angle created 
by these two lines is bisected by a  third line to create 
the first side of the flap, which is equal in length to the 
sides of the defect. The second side of the flap is drawn 
parallel to the long diagonal of the defect and is also of 
equal length to the defect’s sides”6 (Fig.  1). During the 
procedure it is of the utmost importance to remove all 
the infected tissue, leaving healthy margins around the 

sinus (dye is very helpful for this) and to achieve effec-
tive hemostasis with electro-cauterization (Fig.  2). Re-
sorbable 3-0 polyglactin sutures were used for closure 
of the subcutaneous tissue and non-resorbable inter-
rupted 3-0 sutures were used for skin closure. Redon’s 
suction drainage from a separate incision was left in the 
wound bed. The median hospital stay was 5 days (range: 
4–6 days). The drain was removed after the volume of 
drainage was < 20 mL, usually on the third postoperative 
day. The  patients were given 1 g of second-generation 
cephalosporin preoperatively, and amoxicillin-clavulan-
ic acid therapy was continued for 5 days. The  stitches 
were removed after 12–14 days (Fig. 3).

Table 1. Principal characteristics of the study group

Men/Women 35/2

Mean age (years) 24 (17–36)

Mean hospital stay (days) 5 (4–6)

Wound complications:
• wound dehiscence (%)
• necrosis of the flap (%)
• temporary discharge (%)
• recurrence (%)
• temporary numbness (%)
• dissatisfaction with the cosmetic results (%)

0
0

5.4 (2)
2.7 (1)
5.4 (2)
5.4 (2)

Fig. 1. The Dufourmentel modification of the Limberg flap: A schematic 
diagram of the lines of incision. The rhombic excision has to be adjusted to 
the exact extent of pilonidal disease; the resection area is very flexible
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Results
Temporary discharge from the wound was observed in 

2 patients (5.4%). The discharge was observed in 1 patient 
who did not pay attention to the hygiene of the operated 
area; it appeared 10  days postoperatively and lasted for 
14 days. The other patient with discharge had type 2 dia-
betes and was being operated on for a recurrence of PD; 
the discharge appeared 30 days postoperatively and lasted 
for 21 days. In these 2 patients conservative therapy in the 
form of local wound hygiene and irrigation with hyper-
tonic saline was all that was needed.

A  recurrence of PD was observed in 1 patient (2.7%) 
61 days postoperatively. This was the first patient the au-
thors had treated with a  DMLF and the only patient in 
the study group who needed a reoperation (the learning 
curve no doubt came into play). The  second operation 
gave the patient a wider DMLF, which proved successful.

There were also two cases of temporary numbness in 
the operated area (5.4%). No wound dehiscence or ne-
crosis of the flap was observed. In  other patients the 
postoperative course was uneventful. The  patients were 
monitored on postoperative day 12–14, when the stitches 
were removed and the patients were advised to contact 
the department if any problems occurred (the department 
is open 24 h a day, 7 days a week, and patients can contact 
doctors whenever any postoperative complications occur, 
which the authors consider better than strictly defined 
consultation hours).

Discussion
The DMLF permits the repair of rhombus-shaped de-

fects with any combination of internal angles, in contrast 
to the Limberg flap, with angles limited to 60º and 120º. 
The DMLF is a very flexible and patient-tailored treat-
ment, and defects that are more “square” are excised 
with less normal tissue sacrificed. It has the advantage of 
a smaller area of pivot, thus creating a smaller standing 
cutaneous deformity.6 For the surgeon performing the 
operation for PD, the most important elements contrib-
uting to a successful outcome are: 1) the removal of all 
sinuses, pits and potentially infectious areas; 2) cover-
ing the defect with healthy and well vascularized tissue 
in a  tension-free manner; and 3) prevention of recur-
rence. All of these goals can be well accomplished by the 
DMLF. The  only disadvantages of this method are the 
cosmetic results, which may not be very appealing. But 
considering the location of the disease, wound healing 
by primary intention and an early return to full activity, 
in the authors’ opinion cosmetic factors are not the most 
important issue, and the advantages should outweigh an 
unfavorable cosmetic outcome.7 In  a  study by Altinto-
prak et al., the rate of dissatisfaction with the cosmetic 
results of the DMLF was 12.6%.8 In  the present study 
group two patients (5.4%) were dissatisfied with the cos-
metic results of the operation, but the most important 
factor for all the patients was healing by first intention 
and a quick return to normal activity (probably especial-
ly because the patients were young).

Due to its chronic course, discharge and abscess forma-
tion, PD may lead to depression, anxiety, low self-esteem 
and absences from school and work.9 During treatment 
it is important to think about the active population that 
is most affected by PD, and to tailor the treatment meth-
od to the individual patient.4 In the authors’ opinion, the 
only limitation of the DMLF is in PD that is very long (for 
example when the sinuses are located very low, close to 
the anus, or the abscess hole is high in the midline on the 
back), in which case another surgical method, such as KF 
or tandem rhomboid flaps, would be preferable.10 In this 
clinical situation, the DMLF would result in a very large 
wound with unnecessary removal of large areas of healthy 

Fig. 2. Radical excision of the infected tissue en bloc is the most important 
part of the procedure

Fig. 3. Healing by primary intention on the 12th postoperative day
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tissue, more probable postoperative complications and 
poor cosmetic results.

In  other situations, especially when the abscess holes 
and infected tissue are located laterally to the midline, the 
DMLF should be the preferred method (Fig.  4). Milone 
et al. evaluated 1006 patients with PD in whom complete 
excision and midline closure was achieved. They found 
that a  previous history of PD surgery and an increased 
distance (> 2 cm) of the lateral orifices from the midline 
were independent predictors of postoperative complica-
tions (infection and/or recurrence). They suggested off-
midline surgery in these situations.11

Alptekin et  al. found that the volume of the excised 
specimen in PD procedures correlates with surgical site 
infection. Due to the wide en bloc excision in the DMLF, 
it is advisable to use an empiric broad-spectrum antibi-
otic (extended post-discharge) as a preventive measure.12 
There is a lack of strong data that would support the rou-
tine use of drainage in all patients; the decision should be 
based on patient-, surgery- and disease-related factors.13

Some authors find the removal of the infected tissue 
the easiest part of the procedure, but in the present au-
thors’ view it is the most important and the most dif-
ficult part, because if it is not performed meticulously 
and carefully, it can be the cause of recurrence.4 Usually 
the lowest part of the PD area is located on the midline 
and this region has to be very carefully excised, so any 
methods that shift the rhombic excision to the side may 
be end up leaving some infected tissue behind, leading to 

a recurrence.2,14 Reconstruction is not very difficult and 
enables tension-free closure of the defect with flattening 
of the natal cleft2 (Fig. 5). One modification of this meth-
od may be a  symmetrically rotated rhomboid excision, 
especially when the inflamed tissue is located laterally 
to the midline.14

In a review of 10,000 patients and 74 studies, Petersen 
et al. found that off-midline closure are superior to mid-
line closure in terms of suture line breakdown and dehis-
cence (3–5 vs. 9%) and recurrence (1–3 vs. 9.5%). Better 
results were observed in the Limberg and Dufourmentel 
group in comparison to the midline-closure group (which 
the authors of the current study used before the intro-
duction of the DMLF). Infection was observed in 2.6% 
of the Limberg and Dufourmentel group vs. 12.4% of the 
midline-closure group; the early failure rate was in 3.4 
vs. 8.9%, respectively; and the recurrence rate was 1.5 vs. 
9.4% respectively. These differences were statistically sig-
nificant p < 0.001.15

Lieto et al. performed DMLFs in 310 patients, among 
whom 55 had recurrent sinuses. All the operations were 
uneventful; no flap necrosis occurred, wound complica-
tions were experienced by 33  patients (10.6%), and re-
currence was observed in 7 patients (2.3%). The authors 
recommend the DMLF as a  method with excellent re-
sults in first- and second-line management of pilonidal 
disease.16

The  authors recommend the DMLF as the most ap-
propriate method in the treatment of PD due to its flex-
ibility, repeatability, clear and predictable closure of the 
defect and low recurrence rate. It is highly satisfying to 
see young patients returning to their normal work and 
sport activities, and that should be the main goal of PD 
treatment.

Fig. 4. A laterally located abscess hole is a classic indication for the 
Dufourmentel modification of the Limberg flap

Fig. 5. Tension-free closure of the defect
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