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Background
Management of pilonidal disease lacks a single optimal treatment strategy, and
recurrence is a problem for both the patient and the surgeon. Various flap-based
treatment approaches are available for the treatment of such problems. This study
aims to compare the outcome of dufourmentel flap versus conventional rhomboid in
complex pilonidal diseases.
Patients and methods
The present randomized controlled study included 64 patients with complex
pilonidal sinus, who were randomly divided into two groups: group A (n=32)
patients underwent a dufourmentel flap while group B (n=32) patients
underwent conventional rhomboid (Limberg flap). Follow-up was planned for
early postoperative complications and recurrence as well as the aesthetic outcome.
Results
The mean age was 25.3±7.4 and 25.8±5.8.years in groups A and B, respectively.
There was a statistically significant longer flap in group A when compared with
group B (P=0.04). The mean operative time was 39.3±4.8 and 43±4.4 in groups A
and B, respectively. Postoperative follow-up revealed a higher rate of complications
in group B than in group A with a statistically significant difference in postoperative
infection/discharge, hematoma, seroma, and partial flap loss.
Conclusion
Due to its adaptability, repeatability, clear, and predictable closure of the defect, and
low recurrence rate, the authors suggest the dufourmentel flap as a suitable
approach in the treatment of difficult and recurrent cases.
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Introduction
Pilonidal disease (PD), a prevalent condition affecting
young adults, has a frequency of about 25/100.000 and
affects men more commonly than women [1].

Excision of the diseased tissue is the standard treatment
for complex and recurrent cases with or without
primary closure (including various flap techniques).
Excision with primary closure has a significant
healing rate than healing by secondary intention [2].

In addition, regardless of the manner of closure,
individuals who underwent excision with healing by
secondary intention took more time off from work than
those who underwent excision with primary closure.
This is probably a result of less pain and a reduced need
for ongoing care with open wounds, in addition to
faster healing [3].

A treatment plan for recurrent cases should aim to help
the patient return to their routine as soon as possible.
Wolters Kluwer - Medknow
The removal of all potentially infectious areas, the
covering of the defect with healthy, well-
vascularized, and the prevention of recurrence are
the three most crucial factors for PD surgery [2].
PD may cause melancholy, low self-esteem, and
absence from work [4].

Primary midline closure is linked to a considerably high
recurrence of 8.7% as the 2010 Cochrane systematic
review showed [5].

There have been several flap procedures documented;
however it is outside the scope of this study to discuss
them in depth. The Limberg flap and the duoformentel
flap, which combine rotation of a lipocutaneous flap
with closure that flattens the gluteal cleft and excises all
DOI: 10.4103/ejs.ejs_250_23
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of the affected skin and sinuses to varying depths, are
frequently used to treat refractory PD [6].

With the help of multiple randomized trials, the
Limberg flap is described as an off-midline
treatment to treat pilonidal illness. In its original
configuration, the Limberg flap causes the natal cleft
and the wound to intersect, which is a common
location for nonhealing wound dehiscence [7].

In contrast to the Limberg flap, the dufourmentel flap
enables the repair of rhombus-shaped lesions with any
combination of internal angles. The dufourmentel flap
is a highly adaptable and patient-specific procedure. It
benefits from a smaller pivot region, which results in a
smaller standing cutaneous deformity [8].

There are several relatively recent randomized trials
that either show equivalency between different flap
procedures or the benefit of one flap over another [9].

The authors were inspired to perform this analysis by
the uncertainty around the dufourmentel or the
Limberg flap as the most effective treatment for
complex pilonidal illness.
Patients and methods
Study design and patients
The current prospective randomized controlled study
was conducted at the General Surgery Department,
Benha University Hospital and Al-Ahrar Teaching
Hospital throughout the period from January 2022
till October 2023 after approval of ethics and
research committees, Benha University and in
accordance with the Code of Ethics of the World
Medical Association Declaration of Helsinki.

The study included 64 patients with complex pilonidal
sinus including recurrent, those with multiple
openings, or cases presented after pilonidal abscess
drainage. Eligible patients were randomly divided
into two groups. Group A (n=32) underwent a
dufourmentel flap, while group B (n=32) underwent
the rhomboid (Limberg flap) flap. Exclusion criteria
included patients with simple pilonidal sinus or those
with an American Society of Anesthesiologists score of
more than 3 or who refused to be included in the study.

A written informed consent will be obtained from all
included patients.

The staging was done using a proposed scoring system
by Guner et al. [10] into the following:
(1)
 Stage I: one midline pit, no lateral extension.

(2)
 Stage IIa: two to three midline pits.

(3)
 Stage IIb: more than three midline.

(4)
 Stage III: midline pit/pits with one lateral

direction extension.

(5)
 Stage IV: midline pit/pits plus with both lateral

direction extensions.

(6)
 Stage R: recurrent cases.
Randomization: it was done by specific software
(Random Allocation Software 1.0, 2011, M.
shaghaei, Isfhan, Iran).
Procedures
After history taking, examination, and investigations,
both procedures were done under spinal anesthesia.
Group A: patients underwent dufourmentel flap
The lines of the incision were marked. Two lines were
drawn to design the flap. The first line extends the
defect’s short diagonal, and the second line extends one
of the defect’s sides. The first side of the flap, which is
equal in length to the sides of the defect, is formed by
bisecting the angle formed by these two lines and a
third line. The second flap side is drawn parallel to the
defect’s long diagonal and is the same length as the
defect’s sides (Fig. 1a,b). Then each sinus pit was
injected with methylene blue.

Removal of all the infected tissue is done followed by
dissection including the fascia of the gluteus maximus
till complete mobilization of the flap (Fig. 1c) and then
transposition and insetting of the flap was done
(Fig. 1d). Subcutaneous tissue of the flap was
sutured to the gluteus maximus fascia with separate
stitches of polyglactin-0. Resorbable 3-0 polyglactin
sutures were used for the closure of the subcutaneous
tissue over the suction drain, and nonresorbable
interrupted 4-0 sutures (Fig. 1e) were used for skin
closure [1].
Group B: patients underwent Limberg flap
For reconstruction, the Limberg flap was applied to
this group.

A rhombus was drawn up in the gluteal region
following the classical lap design (Fig. 2a,b),
covering all of the apparent lesions and descending
as far as the presacral fascia before being eliminated
(Fig. 2c). After thorough hemostasis, a broad-pedicle,
full-thickness flap containing the gluteus maximus
fascia was created (Fig. 2d). The presacral fascia
defect was subsequently covered with the flap.
Polyglactin 3-0 was used to stitch the flap’s



Figure 1

Dufourmentel flap. (a) Flap design (b) Flap design. (c) Excision of the sinus and flap mobilization. (d) Flap insetting. (e) Suturing of the flap. (f)
Final aesthetic outcome.
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subcutaneous tissue together. The skin was closed with
nonresorbable interrupted 4-0 sutures and a
subcutaneous over-suction drain [11].

In both groups, postoperative care included:

There were no restrictions placed on the patient’s
activity or resting position following surgery. On the
first postoperative day, all patients were mobilized, and
they were all discharged with proper wound care
instructions. Ten days after the procedure, skin
sutures were removed. Then, at 1, 3, and 12 months
patients were clinically followed upon.

After a week following surgery, follow-up visits were
planned, and they continued every 2 weeks until full
recovery. Complications were reported.
Outcomes
The primary outcome is successful excision of the
pilonidal sinus with closure of the defect using one
of the two flaps with minimal postoperative
complications.

The secondary outcome is the accepted final aesthetic
(Fig. 1f and Fig. 2e) results that were assessed through
the Vancouver scar scale. The assessment of patient
satisfaction was done by Likert scale [12] using a five-
point score (1=excellent, 2=good, 3=fair, 4=poor, and
5=bad). The aesthetic outcome was obtained by
assessment of the final scar appearance by three
independent plastic surgeons using Vancouver’s scar
scale [13], which assesses the scar according to four
main categories: vascularity, pliability, pigmentation,
and height (Table 1). The total score ranges between 0
(normal skin) and 13 (the worst imaginable scar).
Statistical analysis
Sample size

The sample size was calculated depending on the
incidence of postoperative complications, which is
the primary outcome with the incidence of 10% loss
in follow up. A sample size of 32 in each group was
considered with a power of 80%, P value of 0.05, and an
effect size of 0.7 using G∗power 3.1 software
(Universities, Dusseldorf, Germany).

SPSS, version 25 (IBM Corp., Armonk, New York,
USA) was used for statistical analysis. Student’s t test
was used for quantitative parameters that were
described using mean and SD. The χ2 test was used



Figure 2

Limberg flap. (a) Complex PD. (b) Flap design. (c) Excision of the sinus. (d) Flap insetting and closure of the wound. (e) Final aesthetic outcome.

Table 1 Vancouver scar scale [13]

Scar characteristic Score

Vascularity

Normal 0

Pink 1

Red 2

Purple 3

Pigmentation

Normal 0

Hypopigmentation 1

Hyperpigmentation 2

Pliability

Normal 0

Supple 1

Yielding 2

Firm 3

Ropes 4

Contracture 5

Height (mm)

Flat 0

<2 1

2 2

>5 3

Total score 13
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for qualitative parameters that were described as the
frequency with percent. P values of less than 0.05 were
considered significant.

Rank correlation coefficient (r) was used to measure
Pearson’s linear correlation between quantitative
variables, namely, Vancouver’s scar scale and patient
satisfaction.
Results
The present randomized controlled study included 64
patients with complex PD. The mean age was 25.3±7.4
and 25.8±5.8 years in groups A and B, respectively
(Table 2). There was no statistically significant
difference between both groups regarding the
sociodemographic data or comorbidities (Table 1).

Preoperative duration in the dufourmentel group
ranged from 6 to 96 months, while in the
conventional rhomboid group it ranged from 6 to 84
months without any statistically significant difference.
There was no statistically significant difference



Table 2 Comparison of demographic data, comorbidities, and clinical presentations between the studied groups

Group A: dufourmentel flap Group B: conventional rhomboid P value

Age (years) (mean±SD) 25.3±7.4 25.8±5.8 0.87

BMI (kg/m2) (mean±SD) 26±2.4 25.3±2.5 0.84

Sex [n (%)]

Female 10 (31.3) 11 (34.4) 0.58

Male 22 (68.7) 21 (65.6)

Comorbidity [n (%)]

DM 3 (9.4) 3 (9.4) 0.27

Smoking 7 (21.9) 9 (28.1) 0.54

Preoperative duration (years) (mean±SD) 2.54±1.76 2.73±1.97 0.61

Clinical presentation [n (%)]

Recurrent attacks 9 (28.1) 11 (34.37) 0.891

Continuous pain 17 (53.15) 14 (43.75) 0.612

Continuous discharge 6 (18.75) 7 (21.88) 0.923

Stage of SPND [n (%)]

III 14 (43.75) 14 (43.75)

IV 16 (50) 15 (46.88) 0.36

R 2 (6.25) 3 (9.37)
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between the studied group with regard to local
examination data (Table 2).

The mean operative time was 39.3±4.8 and 43±4.4 in
groups A and B, respectively. There was a statistically
significant longer flap in group A when compared with
group B (P=0.04), while there was no statistically
significant difference among both groups regarding
the width of the flap (Table 3).

There was no significant difference between the
studied groups as regards visual analog scale pain
score immediately postoperatively on the first day
and after 1 week from the operation. Postoperative
follow-up showed a higher rate of complications in
group B than in group A with a statistically significant
difference in postoperative infection/discharge,
hematoma, seroma, and partial flap loss. No cases of
Table 3 Comparison of operative data, flap dimensions, postopera

Group A: dufourmente

Operation time(min) (mean±SD) 39.3±4.8

AB flap length (mm) (mean±SD) 55±12.1

BC flap length (mm) (mean±SD) 40.2±11.3

Immediately postoperative (mean±SD) 8.3±1.2

1st day postoperative (mean±SD) 6.4±1.1

1-week postoperative (mean±SD) 2±0.7

Infection/discharge [n (%)] 2 (6.3)

Hematoma [n (%)] 1 (3.1)

Seroma [n (%)] 2 (6.3)

Pain [n (%)] 4 (12.5)

Itching [n (%)] 2 (6.3)

Partial flap loss [n (%)] 0

Recurrence after 1 year [n (%)] 0
*Statistically significant.
recurrence were reported after 12 months of follow-up
in both groups (Table 3).

There was no statistically significant difference
between both groups regarding patient satisfaction
and aesthetic outcome. There was a strong positive
correlation between patients’ evaluation and
independent surgeons’ assessment (r=0.91 and 0.87)
in groups A and B, respectively (Table 4).
Discussion
The management of PD lacks a single optimal
treatment strategy. Recurrence of PD will continue
to be a problem for both the patient and the surgeon
[2]. Various flap-based treatment approaches aim to
remove the disease while also providing healthy tissue
coverage for the defect left behind by extensive excision
tive follow-up, and complications between the studied groups

l flap Group B: conventional rhomboid P value

43±4.4 0.77

41.8±12.9 0.04*

45.3±12.1 0.07

8.5±1.4 0.66

6.7±1 0.9

2.1±0.6 0.4

4 (12.5) 0.03*

2 (6.3) 0.046*

4 (12.5) 0.02*

5 (15.6) 0.77

3 (9.4) 0.68

2(6.3) 0.01*

0 1.00



Table 4 Patient satisfaction and independent investigator assessment

Group A: dufourmentel flap Group B: conventional rhomboid P value

Patient satisfaction [n (%)]

Excellent 9 (28.12) 8 (25) 0.78

Good 4 (12.5) 5 (15.62) 0.23

Fair 17 (53.12) 16 (50) 0.65

Poor 2 (6.76) 3 (9.38) 0.61

Physician evaluation

Range 1–7 1–8

Mean±SD 2.66±1.12 2.87±1.2 0.12

r=0.91 r=0.87
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to change the shape of the natal cleft to lessen the
likelihood of the disease recurring [14].

Regarding the mean operative time, which was 39.34.8
and 434.4min in patients who underwent
dufourmentel flap and Limberg flap, respectively, in
the current study, there was no statistically significant
difference between the two groups. This was consistent
with the findings of Lieto et al. [15] and Yildar et al.
[16], who reported nearly the same mean operative
time. It is believed that the fact that many patients with
simple pilonidal sinus were included in the Ekici et al.
[17] study, which indicated a reduced surgical time of
34.6min in patients treated with Limberg flap, is the
cause of this finding.

Randomized research comparing a dufourmentel flap
to a traditional rhomboid flap in solely recurrent
patients showed that the dufourmentel flap resulted
in a reduced wound infection rate, a lower recurrence
rate, a shorter hospital stay, and a quicker return to
work [18].

The relatively wider defect that results from the
Limberg flap can be attributed to this higher seroma
and wound infection rate in the current study’s patients
compared with those who underwent the
duofourmentel flap. This is consistent with the
findings of Alptekin et al. [19], who discovered that
the size of the excised specimen in PD procedures
correlates with surgical site infection.

In their study, Ekici et al. [17] reported an incidence of
seroma of eight (7%) in patients who underwent the
dufourmentel flap operation, which is consistent with
the present findings. In contrast, Akin et al. [20]
observed a lower incidence of seroma in patients
treated with the dufourmentel flap technique, which
was 2.91%. This finding is easily explained by the
inclusion of more straightforward cases in their
study, which resulted in fewer defects being left after
the pilonidal sinus was excised.
Similar to the Sebastian et al. [1] report of 5.4% of
patients with wound discharge and infection in patients
who received the dufourmentel flap, the current study
found a 6.3% infection rate in patients treated with the
dufourmentel flap and a 12.5% infection rate in the
Limberg flap group.

According to Tardu et al. [21] in comparison to the
Limberg flap technique, the dufourmentel flap
technique had lower infection rates. Partial flap loss
was recorded in 6.3% of patients treated with Limberg
flaps, while no occurrences of flap necrosis were reported
in patients treated with dufourmentel flap surgeries,
which is consistent with the Yildar et al. [16] findings.
In addition, no occurrences of flap necrosis or flap loss in
patients who underwent Limberg flap surgery were
described by Sinnott and Glickman [22].

Approximately18% of patients who underwent the
duoformentl flap surgery by Lieto et al. [15]
developed recurrence sinuses. All of the procedures
went smoothly; no flap necrosis happened; 33 (10.6%)
patients had wound problems; and seven (2.3%)
patients experienced recurrence. After a year of
follow-up, the current study showed no recurring
cases in either group, which may be related to the
very brief follow-up period.

Overall, the results are encouraging in terms of patient
tolerance and illness recurrence (0–6%). This surgical
approach has some potential drawbacks, such as a
significant area of tissue mobilization, an elevated risk of
hematoma/seromaformation,andwounddehiscence [23].

A recent randomized controlled research shows a
relatively high rate of wound dehiscence connected
to the Limberg flap, despite data from previous
randomized studies finding low (0–6%) overall rates
of surgical site infections [24,25]. Even though the
majority of these dehiscences healed completely
without recurring and many of them were mild, they
nevertheless need continuous wound care.
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The cosmetic outcomes are the only drawbacks of this
approach. However, taking into account the disease’s
location, primary purpose of wound healing, and an
early return to full activities this procedure is sucsessful
[26].

With a strong correlation between patient and
independent investigator assessment in both groups,
there was no statistically significant difference in
patient satisfaction in the current investigation.

In a research by Altintoprak et al. [27], 12.6% of
participants reported being unsatisfied with the
duofourmentel flap’s cosmetic outcomes. Two (5.4%)
patients in the current study group were unhappy with
the cosmetic outcomes of the procedure, but for all the
patients, speedy recovery and return to normal activities
were most crucial.

The duofourmentel flap’s only drawback is that it
cannot be used when the sinus entrance is low and
close to the anus, and a considerable portion of healthy
tissue would be removed needlessly [1]. As the midline
is typically where the lowest portion of the PD area is
located and must be properly excised, any techniques
that move the rhombic excision to the side run the risk
of leaving some infected tissue behind and causing a
recurrence [28].

A prior history of PD surgery and a greater distance
(>2 cm) of the lateral orifices from the midline were
discovered to be independent predictors of
postoperative problems by Milone et al. [29]. In
these cases, they advised off-midline surgery.

When undertaking primary repair, the one rule that
seems to benefit patients is to close the incision off-
midline rather than directly midline. Faster healing
times, reduced rates of wound morbidity, and
decreased recurrence rates have all been routinely
seen as a result [30].

Petersen et al. [31] reported that off-midline closure is
superior to midline closure in terms of suture line
breakage, dehiscence, and recurrence in a review of
10 000 patients and 74 trials. In comparison to the
midline-closure group, the Limberg and dufourmentel
groups had better outcomes.
Conclusion
Due to its adaptability, repeatability, clear and
predictable closure of the defect, and low recurrence
rate, the authors suggest the dufourmentel flap as the
most suitable approach in the treatment of difficult and
recurrent cases. Young patients returning to their
regular jobs and sporting activities is extremely
fulfilling, and this should be the major objective of
PD treatment.
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