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The aim of this study is to analyze the risk factors for complications and recurrence in

pilonidal sinus disease. The prospective study consisted of 144 patients with pilonidal

sinus disease who were operated on at Dicle University Medical Faculty, Department of

General Surgery, between February 2008 and December 2010. Patients receiving the

Limberg flap totaled 106 (73.6%), while 38 (26.4%) had primary closure. Postoperative

complications developed in 42 subjects (29.2%), and recurrence occurred in 19 (13.2%).

The Limberg flap method was statistically considered as a risk factor for postoperative

complications (P = 0.039). Regarding recurrence, family tendency (P = 0.011), sinus

number (P = 0.005), cavity diameter (P = 0.002), and primary closure (P = 0.001) were

found to be risk factors. Postoperative complication rate is higher in the Limberg flap

method than primary closure method. The risk of recurrence is related to family

tendency, sinus number, cavity diameter and anesthesia type and is also higher in

primary closure.
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Pilonidal sinus disease (PSD), diagnosed by the
penetration of hair follicles into one or more sinus

walls, attacks younger subjects more frequently and
chronically develops with acute and subacute
instances of infection.1 Frequently seen in the
midline of the sacrococcygeal region,1 it limits the

patient’s lifestyle and results in loss of productive
power.2 For treatment, various noninvasive3 and
surgical methods (simple incision and drainage,
lying open, marsupialization, excision and primary
closure, or rhomboid excision and Limberg flap)
have been performed.4–6 Despite these methods, the
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disease often leads to postoperative complications
and recurrence. Male gender, obesity, smoking,
family tendency, poor body hygiene, sinus size, and
the surgical procedures performed have been
confirmed in a number of studies as primary risk
factors for postoperative complications and recur-
rence.1,7–13 In this study, we aimed to analyze the
risk factors for postoperative complications and
recurrence in PSD.

Patients and Methods

The prospective study included 144 consecutive
patients with PSD who underwent surgery between
February 2008 and November 2010. Physical signs
and patient’s history were reviewed. In terms of
postoperative complications and recurrence, age,
gender, time from the onset of the symptoms,
systemic and congenital diseases, skin color (fair-
skinned or dark-skinned), family tendency, body
mass index (BMI), smoking habits, duration of the
disease, abscess formation and number (if any),
drainage type (closed-suction drain or not), sinus
number, hematocrit value, type of anesthesia (local
or spinal), surgical method (primary closure or
Limberg flap), necessity of drainage, extent of the
excised cavity, pathologic results, hospital stay, and
duration of wound healing were studied. The
patients with recurrent pilonidal sinuses and diabe-
tes mellitus, and who had previously received
phenol treatment were excluded from the study.
The BMI for each patient was calculated based upon
their height and weight [weight (kg)/height (m)2].
Depending on the BMI range, 20–25.9, 26–29.9, and
over 30, patients were classified as normal range,
overweight, and obese, respectively. The patients in
which infection or an abscess was detected under-
went surgical operation 8 weeks after having
received simple drainage and antibiotic treatment.14

The classification of patients into 2 groups was
made arbitrarily and without any bias as follows:
group 1 (primary closure group) and group 2
(Limberg flap group), according to the surgical
procedures.

In the primary closure group, the patients were
placed in the jackknife position; the area to be excised
was marked on the skin, and a rhomboid incision to
the presacral fascia including the sinus and its
extensions was made longitudinally, from superior
to inferior. A closed-suction drain was then placed in
several patients. The skin edges were approximated
without tension using interrupted sutures of absorb-
able 3/0 suture or liquid skin adhesive.

In the Limberg flap group, the patients were also
placed in the jackknife position, and the area to be
excised, as well as the Limberg flap, was marked on
the skin. This was followed by a rhomboid incision,
including the sinus and its extensions, made to the
presacral fascia. The flap was then constructed,
extending the incision laterally and inferiorly to the
gluteal fascia. The flap was transposed, and the
defect was covered. A closed-suction drain was
placed, and the skin was closed with nonabsorbable,
monofilament, interrupted sutures.

Family tendency about PSD

Presence of PSD in one or more family members is a
possible occurrence in the patients with family
tendency. Complete healing date was determined
by the date of removal of the suture in primary
healing or epithelization of the sacral wound in
healing by secondary intention, sick leave, and clinic
visit.

The postoperative complications in the first month
included wound infection signs such as pain, tender-
ness, and erythema, along with hematoma, seroma,
and wound separation.15 The patients were followed
and evaluated for recurrence in a median period of
27.5 months.

Statistical method

All statistical analysis in this study was performed
using SPSS software (Version 13.0, SPSS Inc,
Chicago, IL). For group comparisons, Student t test
was used for parametric data, while Mann-Whitney
U test was used for nonparametric data. Chi-square
test was used for comparing 2 categorical variables.
Risk factors for complications and recurrence were
evaluated by multivariable logistic regression anal-
ysis. For all P values, P 5 0.05 was considered to
indicate statistical significance, and odds-ratios (OR)
were calculated for each variable.

Results

The demographic characteristics of the patients are
given in Table 1. Also, demographic characteristics
and findings according to the groups are given in
Table 2. The presence of symptom duration, the
number of sinuses, the diameter of the cavity, the
length of hospital stay, the healing time, and the rate
of postoperative complications were higher in group
2, but the recurrence rate was significantly lower in
group 2 compared with group 1. The most common
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complication was wound infection, and it was
detected in 12 (26.2%) subjects as shown in Table 3,
together with other morbidities and treatment proto-
cols. No patients developed a complication that
required surgical intervention. Recurrence occurred
in 19 (13.2%) patients during the median follow-
up period of 27.5 months. The pathologic results
revealed basal cell carcinoma in one patient, and the
remaining 143 subjects were reported as benign.

Following univariate analysis, wound healing
time was assessed as 24.17 6 11.65 days for the
patients without postoperative complications, while
patients with complications displayed a wound
healing time of 34.93 6 17.54 days (P 5 0.001).
Performing Limberg flap and closure methods upon
postoperative complications was found as a risk
factor by univariate analysis (P 5 0.039). Regarding
recurrence, family tendency (P 5 0.011), sinus
numbers (P 5 0.005), the cavity diameter (P 5

0.002), application of local anesthesia (P 5 0.010),
and primary closure (P 5 0.001) were assessed as
risk factors.

Multivariate analysis proved the Limberg flap
method as an independent risk factor for postoper-
ative complications (P 5 0.004). As for recurrence,
cavity diameter (P 5 0.001), primary closure (P 5

0.007), and family tendency (P 5 0.008) were found
as independent risk factors.

Discussion

PSD is an important disease that seems simple but
leads to high rates of postoperative complication
and recurrence. However, there is not a consensus
on the ideal treatment type for PSD despite many
alternatives. It has a high incidence rate of 26 to 700
of 100,000 people. It is more common in male
subjects between the ages of 20 and 25 years.16 The
disease was seen 4.1 to 8.1 times more in males than
in females.17,18 The reason that higher frequency
exists in puberty and lower frequency exists for
those over 40 years of age could be explained by the
effect of more active sex hormones during puberty
on pilosebaceous glands. The affected girls were

Table 1 The demographic characteristics of the patients

Patients (n 5 144)

Age, years (mean 6 SD) (min–max) 26.90 6 7.31 (16–55)
Gender Male, n (%) 136 (94.4)

Female, n (%) 8 (5.6)
Skin color Dark-skinned 119 (82.6)

Fair-skinned 25 (17.4)
Familial tendency, n (%) 23 (15.9)
Smoking, n (%) 113 (78.5)
History of abscess drainage, n (%) 33 (22.9)
Systemic disease, n (%) Cardiac disease 2 (1.4)

Paraplegia 1 (0.7)
BMI (mean 6 SD) Normal 76 (52.8)

Overweight 68 (47.2)
Complaints Discharge 115 (79.9)

Pain 58 (40.3)
Swelling 36 (25.0)

Sinus number, n (%) Multiple 116 (80.5)
Single 28 (19.4)

Baseline hematocrit, % (mean 6 SD) (min–max) 41.88 6 2.94 (28–44)
Duration of symptoms, month (mean 6 SD) (min–max) (median) 22.8 6 27.2 (1–150)
Anesthesia Local, n (%) 71 (49.3)

Spinal, n (%) 73 (50.7)
Surgery Primary closure, n (%) 38 (26.4)

Limberg flap, n (%) 106 (73.6)
Cavity diameter, mm (mean 6 SD) (min–max) 37.99 6 26.45 (13–150)
Surgical drain Positive (n,%) 94 (65.3)

Negative (n,%) 50 (34.7)
Length of hospital stay, days (mean 6 SD) (min–max) (mean 6 SD) 1.9 6 0.94 ( 1-5)
Healing time, days (mean 6 SD) (min–max) 27.31 6 14.43 (7–90)
Postoperative complication (n,%) 42 (29.2)
Recurrence (n,%) 19 (13.2)

Min–max, minimum to maximum.
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younger than the boys, likely because of the earlier
onset of puberty in females.19 Among the patients in
the present study, males had a rate of 94.4% with an
average age of onset of 26.9 years, while females
displayed a rate of 5.6% with an average age of onset
of 27.9 years. The ratio of females versus males was
1:17. In our study, age and gender were not proven
as risk factors for postoperative complications and
recurrence. However, the ratio between female and
male PSD patients in Turkey is reported to be lower
than ratios in Western countries. Also, the mean age
for females is found to be older, which could be
associated with the notion that our female patients,
as with other anorectal diseases, refrain from seeing
a doctor for PSD until the discomfort becomes
unbearable and partially because of social bias. In
the etiology, PSD was previously believed to result

from postcoxygeal cells or remnant glands, whereas
acquired factors are considered to play the greatest
part today. Karydakis attributed the hair insertion
process to 3 main factors: the invader, the force
which causes the insertion, and the vulnerability of
the skin to the insertion of hair at the depth of the
natal cleft.9 Family tendency is also an important
factor. Sondenaa et al20 have reported it to be 38%,
and Doll et al7 reported that family tendency
accelerates the development of PSD, causing higher
risk of recurrence, while suggesting that the positive
patients should be closely followed up. Family
tendency was evident in 15.9% of our patients.
Despite the lack of significance for postoperative
complications, it was evident as an important risk
factor for recurrence. This could be due to the results
presented by similar body types and hair character-
istics as well as similar hygienic conditions. PSD is
reported to be more common in hirsute people with
dark skin and dark hair, with a smaller frequency in
black and Asian people.3,7 Nonetheless, 119 (82.6%)
of our patients were dark skinned, but they did not
present a significant distribution in terms of post-
operative complications and recurrence.

Obesity has been reported as an important risk
factor and to be related to higher rates of postop-

erative complication and recurrence in PSD.8,20–22

Cubukcu et al23 did not detect a statistical signifi-
cance between BMI and PSD. Because of the deeper

Table 2 The demographic characteristics and findings according to the treatment groups

Primary closure
group (n 5 38)

Limberg flap group
(n 5 106) P

Age, years (mean 6 SD) 25.11 6 6.10 27.55 6 7.62 NS
Gender Male, n (%) 36 (94.7) 100 (94.3) NS

Female, n (%) 2 (5.3) 6 (5.7)
Skin color Dark-skinned 37 (97.4) 82 (77.4) 0.005

Fair-skinned 1 (2.6) 24 (22.6)
Familial tendency, n (%) 2 (5.3) 15 (14.2) NS
Smoking, n (%) 32 (84.2) 81 (76.4) NS
BMI (mean 6 SD) 23.51 6 1.56 24.00 6 2.54 NS
Baseline hematocrit, % (mean 6 SD) 41.32 6 25.59 42.08 6 7.62 NS
Duration of symptoms, months (median) 12 15 ,0.001
Anesthesia Local, n (%) 35 (92) 36 (34) ,0.001

Spinal, n (%) 3 (8) 70 (66)
Sinus number, n (%) 1.76 6 0.68 2.73 6 1.15 ,0.001
Cavity diameter, mm (mean 6 SD) 22.47 6 11.73 43.55 6 28.04 ,0.001
Surgical drain Positive, n (%) 3 (7.9) 91 (85.8) ,0.001

Negative, n (%) 35 (92.1) 15 (14.2)
Length of hospital stay, days (mean 6 SD) 1.21 6 0.74 2.26 6 1.81 ,0.001
Healing time, days (mean 6 SD) 15.71 6 4.90 31.46 6 14.45 ,0.001
Postoperative complication, n (%) 6 (15.8) 36 (34) 0.035
Recurrence, n (%) 14 (36.8) 5 (5.7) ,0.001

NS, not significant.

Table 3 Postoperative complications and treatment

Parameters Patients, n (%) Treatment

Wound infection 11 (26.2) Spontaneous resolution
Partial wound

dehiscence 9 (21.4) Dressing
Edema 8 (19.1) Spontaneous resolution
Seroma 6 (14.3) Aspiration
Seroma + edema 5 (11.9) Aspiration
Hematoma 3 (7.1) Aspiration and

drainage between the
sutures
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structure of the intergluteal cleft and the fragility
with wetness as a result of oversweat, obese people
are more vulnerable to PSD. Indeed, the softness of
the surface structure in intergluteal region in obese
people raises this vulnerability. However, in terms
of etiology, PSD is not confined to the obese alone
but is also a concern in those with excessive pilosity,
oversweat, poor body hygiene, irregular presacral
shaving, and unsuitable diets.9,10,24 Sixty-eight
(47.2%) of our patients were overweight, yet they
did not correlate with postoperative complication
and recurrence.

Smoking leads to hypoxia development in pe-
ripheral structures, causing the proliferation of
bacteria in the wound area. This also triggers
separation in the wound area, reducing the restrain-
ing capacity of sutures while promoting the impair-
ment of collagen synthesis. Further, it weakens
oxidative killing by neutrophils.11,12 In our study,
patients who smoked developed postoperative com-
plications with a rate of 32.7%, although this did not
provide a statistical significance.

In connection with its shape and follow-up dura-
tion, the diameter of the sinus is an important matter
for recurrence.25 Another possible reason for recur-
rence includes inadequate excision of the sinus
tract.13,26 It was found that there was a positive
correlation between an elevated number of sinus
tracts and recurrence. It was believed that curative
surgery becomes undoable when some sinuses
remain as residues as a result of higher numbers
of sinuses during surgery. The diameter of the
cavity in PSD is concerned with the width and depth
of the wound as well as the number of sinus tracts
opening to the cavity. Definitive treatment in PSD is
achieved through complete removal of infected
tissues in one block.27 The cavity extent in the non-
recurrence group was significant, convincing the
investigators that no residual tracts occurred in the
study.

There was a statistical significance between the
groups that had spinal anesthesia and those that had
local anesthesia in terms of the cavity extent. It was
noted that the use of local anesthesia did not enable
effective surgery because of the pain in the wound
area and the discomfort experienced by the patient
and the surgeon, and that it limited the surgical area
of operation, all of which influenced the recurrence
rate.

The basic step in PSD treatment is surgical exci-
sion. However, there is no consensus on an ideal
method for excision. This is owing to the conviction
that there is a direct relationship between closure

method and the risk of recurrence. Primary closure
method is more popular because it accelerates
wound healing, shortens the times of surgery and
hospitals stays, and has proven to be practical.22

Recurrence rates of 7% to 42% have been reported
with this method.20,28 Possible reasons among
postprimary recurrence include scar formation in
gluteal cleft and tension.29 A number of studies have
reported a recurrence rate of zero to 3% after
rhomboid excision and Limberg flap repair.5,30,31

In the present study, the flap method led to higher
postoperative complications, while primary closure
resulted in a higher recurrence rate. Drainage in
PSD is used not only to prevent postoperative
complications and hematoma but also to eliminate
the potential cavity following excision.19,32 In this
study, drainage was not correlated with postoper-
ative complication or recurrence. Postoperative
healing time for PSD ranged between 13 and
30 days.18,32 The group with postoperative compli-
cations in the present study had a healing period of
over 1 month. Though rare, malignant formation is
also possible during long-term PSD follow-ups. The
formations are generally squamous cell carcino-
mas.33 Only one patient in this study was diag-
nosed with basal cell carcinoma.

Conclusion

In PSD, postoperative complication is a rare devel-
opment when using primary closure, yet it is
frequent in the Limberg flap method. The recurrence
rates are also significantly higher in primary closure
than in Limberg flap. Additionally, family tendency,
sinus number, cavity diameter, and local anesthesia
are among the risk factors for recurrence.
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