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Abstract
Aim: Pilonidal sinus is a common disease that affects generally younger patients and occurs mostly in the sacro-coccygeal region. The main treatment of
pilonidal sinus is still controversial. This study aimed to evaluate the usefulness and surgical results of Limberg flap reconstruction in pilonidal sinus disease.
Material and Method: Between January 2012 and January 2017, 78 patients were operated on electively and rhomboid excision with Limberg flap reconstruction was performed for pilonidal sinus disease in our clinic. Demographic features, clinical data, operative findings, postoperative complications, and patient
follow-up were retrospectively analyzed. Results: The mean age of the patients was 27.91± 6.49 years. Out of the 78 patients, 59 (75.6%) were male and 19
(24.4%) were female. The mean duration of symptoms was 5.38 months (2-13 months) and the mean operative time was 68.4 ± 18.7 min. The median amount
of blood loss during surgery was 75 ml (range from 30 to 200 ml). The mean hospital stay was 7.79 ± 1.85 days. In the postoperative period, recurrences were
noted in only 2 (2.56%) patients in the follow-up period, which ranged from 1 to 6 years. Discussion: Limberg flap is an efficient and easy technique with less
complication. It is especially useful in patients with large diseased pilonidal sinus tissue and multiple sinuses with lateral openings. This technique results in a
reduced hospital stay and recurrence rate which means that the patients can go back to their daily lives sooner.
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Introduction
Pilonidal sinus is a common disease that affects generally
younger patients and occurs mostly in the sacro-coccygeal region. Incidence of the disease is reported as 26 per 100,000 in
the general population [1]. It occurs mostly in people aged between 15 and 45 years, forming after puberty because sex hormones are known to affect the pilosebaceous gland and change
healthy body hair growth [2].
This disease was first described by Mayo in 1833. He declared
that this disease has a congenital etiology. However, in the following decades it has been proposed that pilonidal sinus disease is more likely to have an acquired etiology such as local
trauma, deep natal cleft, or poor hygiene [3,4].
The main treatment of pilonidal sinus is still controversial. Also
it is still a big problem for surgeons and patients, and puts a
financial strain on the health industry. Multiple techniques ranging from simple excision with or without wound closure to complex procedures have been attempted. There is not any gold
standard treatment method at the present time. The rhomboid
flap procedure was first described in 1946 by Limberg [5]. It has
gained popularity in the treatment of pilonidal sinus disease
because it is easy to reproduce and it yields better results than
primary closure or other flap reconstruction methods [5,6] .
This study aimed to evaluate the usefulness and surgical results
of Limberg flap reconstruction in pilonidal sinus disease.
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suture. A 500cc hemovac was always placed before closure. The
skin was closed using 3/0 propylene sutures with vertical mattress sutures.
Postoperatively patients lay in the prone position for 36 to 48
hours. Mobilisation was provided as early as possible, but prolonged sitting was denied. The output of the drain was documented every day and it was removed when its daily flow was
less than 20ml/ 24hrs. The patient was discharged when the
drain was withdrawn.
Statistical Analysis
The SPSS for Windows programme was used to perform the
data analysis (version 16.0, Chicago, IL, USA).
Results
Patient characteristics and surgical outcomes
In this study, 78 patients of sacro-coccygeal pilonidal disease
underwent rhomboid excision and Limberg flap reconstruction.
The mean age of the patients was 27.91± 6.49 years. Out of
the 78 patients, 59 (75.6%) were male and 19 (24.4%) were
female. There were 35 (44.87%) with single midline sinus and
43 (55.1%) with multiple sinuses. The maximum sinus number
in a single patient was four. 53 (68%) presented to us with
itching, 12 (15.4%) with pain, and 13 (16.6%) had drainage of
abscess. The median duration of symptoms was 5.38 months

Material and Method
Between January 2012 and January 2017, 78 patients were operated on electively and rhomboid excision with Limberg flap
reconstruction was performed for pilonidal sinus disease in our
clinic. An informed written consent was obtained prior to surgery. Demographic features, clinical data, operative findings,
postoperative complications, and patient follow-up were retrospectively analyzed.
Inclusion criteria for surgery
• Pilonidal disease in sacro-coccygeal area
• Age >18
• Primary or recurrent pilonidal disease
Exclusion criteria for surgery
• Unfit for surgery
• Infection or abscess formation
Operative Procedure
Surgery was performed mostly under spinal anaesthesia in the
prone position on the operating table with patients’ buttocks
strapped to the lateral side using adhesive plasters so as to
spread them apart. After that the surgical area was marked
with povidone iodine. The rhomboid flap was marked using a
sterile pencil so as to be able to excise all of the pits and sinuses enbloc. Once the flap was drawn, the incision was deepened
using electrocautery until the fascia over the gluteal muscles
and sacrum was seen. Then all of the pits and sinuses were
removed en bloc and sent for histopathological examination.
The lateral flap was mobilised over the gluteal muscles, then rotated without tension and sutured in place using 3/0 absorbable
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(2-13 months), and the mean operative time was 68.4 ± 18.7
min. The median amount of blood loss during surgery was 75
ml (range from 30 to 200 ml). The mean hospital stay was 7.79
± 1.85 days (Table 1).
Table 1. General, demographic, and clinical data of the patients
Parameters

(n=78)

Mean age ± SD years

27.91± 6.49

Gender (mean, %)
Male (n,%)
Female (n,%)

59 (75.6%)
19 (24.4%)

Median perop blood loss (ml)/
(range)

75 ml (30-200 ml)

Mean operation time (minute)

68.4 ± 18.7 min

Surgical complication (%)
Wound infection
Flap necrosis
Seroma

7 (8.9%)
4 (5.1%)
4 (5.1%)

Hospital stay ± SD days

7.79 ± 1.85

Recurrence rate (%)

2 (2.56%)

Postoperative outcomes and follow-up
The postoperative hospital period in all these patients was uneventful. Wound infection complication was seen in 7 (8.9%)
patients, who were treated with systemic intravenous antibiotics and wound dressings. Superficial flap necrosis developed
in 4 (5.1%) patients and seroma developed in 4 (5.1%), which
resolved with conservative treatment. The period of hospital
stay ranged from 4 days to 14 days. After the procedure was
performed, antibiotic treatment was completed in 7 days. Recurrences were noted in 2 (2.56%) patients in the follow-up period ranging from 1 to 6 years and excision and primary suture
were performed for them. There was no mortality in our study.
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Discussion
Pilonidal sinus is an annoying disease that often affects males
in their second or third decade. It leads to loss of work power
because of its intractable recurring nature and also it is a very
big cosmetic problem [7,8]. Especially in females, patients usually present late due to the feelings of shame because of the
disease taking place near a private body part. Late treatment
has its own consequences, as the vast majority of patients
present with superficial infection, cellulitis, or abscess formation. Therefore, public health campaigns should be launched to
educate communities about the benefits of seeking early help
[9-11].
Surgical treatment comprises excision of the all of the diseased
tissue, but the next step of surgery concerning what to do about
the defect is controversial. The purpose of the second step is
to reduce the patient’s complaints, especially recurrence rates,
postoperative pain, frequent wound dressings, infection, hospital stay, and also to provide cosmesis.
There are several factors affecting the recurrence rate in pilonidal sinus disease. The recurrence rate of pilonidal sinus varies
depending on the treatment method and also the
follow-up period. In our study, recurrence was seen only in two
patients with multiple sinus orifices, and so overall recurrence
rate was 2.56% (n=2) in our study. Hematoma, abscess, or surgical site infection were also reported to increase the recurrence rate in pilonidal sinus disease [12-14]. These factors were
not seen in our two patients with recurrence.
Various surgical procedures have been defined for treatment
of pilonidal sinus disease. These are primary excision with lay
open or primary closure; flap techniques like Limberg or defect
closure procedure like Karydakis or Bascom; or different plasty
formation like Z plasty, W plasty, and V-Y plasty techniques. [1519]. Despite the availability of different procedures, there is
still no gold standard treatment approach with null recurrence.
Previous studies comparing surgical treatments for pilonidal
sinus disease have revealed both the advantages and the disadvantages of all treatment modalities. Among them, primary
excision without wound closure is shown to have a high recurrence level and long wound healing time. Additionally, patients
find it hard to accept an open wound of the sacrum, as well as
the remaining scar and the loss of time in the workforce [20]. A
previous study comparing the results of suturing after primary
excision and leaving an open wound revealed that the observed
wound closure was associated with a faster recovery period
and return to everyday activities [21].
The use of flaps significantly reduces recurrence incidence. Previous recurrence results from primary wound closure technique
ranged from 7-42%, while for the flaps technique it ranged
from 0-3% [22]. The main reports against the use of skin flaps
techniques are long duration of the procedure, post-surgery
healing, and flap necrosis. In a meta-analysis, the number of
wound infections after primary closure was 14%, compared to
flap closure with 4.5% [23]. The authors believed that primary
wound closure under tension might lead to wound ischemia and
necrosis, which cause infection [21,23].
Several techniques have been described for flap movement
treatments, one of them being Limberg’s rhomboid flap [21]. In
our opinion this is a very simple flap method, which has an easy
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learning curve and also provides good treatment results.
The use of the Limberg flap technique reduces postoperative
pain and also reduces the need for analgesic. Furthermore, it
permits return to everyday activities much faster than other
techniques [23].
There are some limitations of this study. Firstly, it was a small
retrospective cohort study. Secondly, only Limberg flap was
used on all of our patients, and so there was no opportunity to
compare its results with other techniques.
Conclusion
Pilonidal sinus disease is a common but recurring problem affecting the younger population. Surgery with flap closure not
only decreases the recurrence rates, but it also shortens the
postoperative hospital stay and eliminates the daily dressing.
In particular, the Limberg flap is an efficient and easy technique
with less complication. It is especially useful in patients with
large diseased pilonidal sinus tissue and multiple sinuses with
lateral openings. This technique reduces the hospital stay and
recurrence rate, which means that the patient can go back to
daily life earlier.
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