
  INTRODUCTION

Pilonidal sinus is a benign disease that often takes a
chronic course, causing long term nuisance and disabi-
lity in young adults1. It mainly affects the intergluteal
furrow 2. Other areas that are rarely affected includes
umbilicus3, interdigital clefts4, axillae5, neck6 and the
breast7. In dealing with the pathogenesis of pilonidal
sinus disease, Karydakis8 attributed the hair insertion
process to three main factors: the invader, i.e. the loose
hair; the force, which causes the insertion; and the vul-

nerability of the skin to the insertion of hair at the depth
of the natal cleft. The insertion of loose hair is now con-
sidered the major causative factor in the development
of this sinus in the vulnerable skin of the intergluteal
cleft aided by risk factors such as obesity, moisture and
hairy back9, vibratory movements during prolonged
sitting and long journeys, negative suction of these loose
hair through a small breach in the skin of the area leading
to inflammation and later infection10.

Males, especially in the age group 16-25 years, are six
times more commonly affected than the females11. The
treatment of this condition remains controversial even
today. This is depicted by a myriad of techniques avail-
able for its eradication. Most of the techniques are now
judged against open excision and secondary healing of
the sinus. Simple closure of the wound, after wide exci-
sion, gives variable results12-15 with a higher incidence
of recurrence16,17. One of the explanations offered is
that the resultant scar in the midline invites further ac-
cumulation of loose hair, the main cause of the formation
of the pilonidal sinus in the first instance2,9,18.
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flap across the intergluteal furrow to make the furrow
shallow and the scar away from the midline. An asym-
metrical elliptical incision, about 5cm in length, was
made around the sinus (Fig.1). The whole ellipse con-
taining the sinus tract was excised in toto down to the
sacrococcygeal fascia (Fig.2). Each end of the incision
was at least 1.5-2 cms from the midline. The medial
flap, close to the midline, was undercut to a distance of
2cms at a depth of 1cm from the skin (Fig.3). The aim
was to produce a thick flap to cover the whole extent
of the wound cavity. A layer of interrupted absorbable
sutures (00 vicryl) was placed on the undersurface of
the flap, the other end being passed across and out throu-
gh the sacrococcygeal fascia at the other end of the base
of the cavity. The flap was then pushed across to the
lateral edge of the wound and held in place with the
thumb of the assistant. Meanwhile the deeper sutures
were tied to secure the flap at its depth (Fig.4). A suction
tube drain was then placed on these sutures. The skin
edges of both the flaps were secured with clips or 00
nylon sutures (Fig.5). Care was taken to leave no suture
holes, drain holes or any part of wound close to the

Karydakis8 devised a simple technique of lateralization
of the scar through an asymmetrical flap closure after
excision of the sinus. In his large personal series compri-
sing of 6545 cases, recurrence was noticed in only 0.7%
of the cases. No studies were found on the technique
in the local literature. The aim of this study was to pre-
sent the experience of treating pilonidal sinus with
Karydakis technique in terms of effectiveness, healing
time, hospital stay, complications and recurrence.

  PATIENTS & METHODS

All cases presenting with pilonidal sinus, new-onset or
recurrent, at the intergluteal furrow during the period
January 2000 through November 2005 were included
in the study. Their biodata, clinical features and investi-
gations done were documented. The procedure was ful-
ly explained and informed consent obtained from all
the patients. They were operated under general anaes-
thesia in the prone position.

Karydakis technique8 aims to create an asymmetrical
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Figs.1-3.  Stages of the Karydakis Flap Operation

Figs.4-6.  Stages of the Karydakis Flap Operation



Table I.   Age distribution Table II.   Healing time after Karydakis Op.

midline. The final suture line was, therefore, away from
the midline groove which, as a result of flap positioning,
was flattened (Fig. 6). A well-padded dressing was then
finally applied.

Peri-operative antibiotic cover was provided in the form
of cephazolin sodium 1G x 8-hourly, the first dose being
given at the time of induction of anaesthesia. The patient
was nursed in the supine position post-operatively to
help in the haemostasis. The suction drain was taken
out after 1-2 days and the patient discharged on the 3rd
or 4th day. The sutures were generally removed after
10 days. The patients were followed-up and healing
and development of any complications noted down.
The data was entered in computer, SPSS version 10.0,
for the purpose of analysis.

  RESULTS

A total of 30 patients were treated during the study
period. There were 28 males and two females giving
rise to a male to female ratio of 14:1. The ages of the
patients ranged from 16-36 years, mean age being 20.5
years (Table I). There were 24 primary and six recurrent
cases (following open excision of pilonidal sinus done
1-4 years ago). Six patients had a single opening in the
midline; 20 had two openings-one in the midline, and
the other on the right side in eight cases and left side
in 12 cases; two had three openings on both sides of
the midline and one patient had four openings. Ten pati-
ents (eight males, two females) were obese (BMI > 30).
Twenty cases presented with chronic discharging sinu-
ses and lump alone in 4 cases.

Wound healing was achieved in the first two weeks in
both primary and recurrent cases (Table II), mean healing
period being 14 days (range 10-30 days). The mean
hospital stay was three days (range 2-7 days). The mean
period off work was 16 days (range 10-34 days). The
post-operative course was satisfactory in the majority
of cases. Two (6.6%) patients had a partial wound break-
down which was treated successfully with conservative

management. Two (6.6%) patients had superficial sepsis
that was managed on oral antibiotics, while in one(3.3%)
case the scar was found in the midline after one month.
The overall rate of these minor complications was
16.6%. There was no recurrence of the pilonidal sinus
in all the patients during the mean follow-up of 18
months (range 6-24 months).

  DISCUSSION

A number of techniques are described for treatment of
pilonidal sinus disease. Open excision of the sinus is
still widely practised with variable results5,14,19-23. It
entails weeks of postoperative care with a prolonged
healing period and period off work. The resultant cavity
may take an average of 6-12 weeks to close with a re-
ported recurrence rate of 0.6%1,14 to 5%18. Simple mid-
line closure of intergluteal skin, following excision of
the sinus, has been reported with variable success rates.
The mean healing time has been 10-18 days but many
studies have reported wound problems from 9%1,13 to
69%16 with a recurrence rate of 3.5%14 to 42%15. The
higher chances of recurrence associated with primary
closure could be due to a midline scar inviting further
hair re-insertion, the main cause of sinus formation8.
Karydakis technique aims to take the scar away from
the midline furrow and make the cleft quite shallow.
Therefore, it reduces the vulnerability for hair re-insertion
in the flattened intergluteal area8,24,25.

In this series the mean healing time was 14 days which
is comparable to other series of closed excision especially
Karydakis technique. Delayed healing has been a prob-
lem in some cases. However, as the wound lies on one
side of the midline, it usually heals without any serious
consequence especially recurrence. The mean hospital
stay of 3 days in the present series is similar to the time
period reported in many other series24,25. The rate of
minor complications was 16.6% in the present series.
Karydakis8 reported 8.5% incidence of complications
in his own large series of 6545 cases. Kitchen24 reported
early complications like haematoma (5%), wound infec-
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tions (4%) and late complications in 12% of cases. The
overall incidence of complications was 24%, whereas
recurrence was seen in 4% of the cases. In another
series Akinci25 reported 7.14% complications with a
recurrence of 0.9%. In the present series no recurrence
has been noted in the follow-up period. It could be due
to relatively fewer number of cases and may be notice-
able by increasing the follow-up time to get delayed
cases of recurrent disease.

Recurrence has been consistently reported low (1-
4%)8,24,25 with Karydakis technique even with prolonged
follow-up as compared to other treatment modalities
especially simple drainage (25%)26, open excision (0.5-
5%)14,18, simple midline closure (3.5-42%)14,15 and
Bascom�s cleft excision (10%)27,28. Natal cleft is not
completely flattened by any of the above mentioned
techniques, thus accounting for a higher incidence of
recurrence. Other refined surgical procedures include
plastic flap rotations like V-Y plasty29 and Limberg
flap30,31. These are specialized procedures adopted by
plastic surgeons in recurrent or refractory cases and
can not be practiced in a general surgical set-up.

Recently further new ways of treating this disease are
being reported with favourable results. Excision with
oblique closure, reported recently32, is similar to Kary-
dakis procedure as it too, attempts to lateralize the scar.
A 5% recurrence is, however, reported after this proce-
dure. Radiofrequency ablation of hair33 after excision
has been reported to remove one risk factor of hairy
skin of the area. However, the natal cleft remains to
accept the falling hair from scalp and neck. In another
recent report34 the authors have employed fibrin glue
to seal the wound after excision for earlier healing and
return to normal routine of life. However, long term
results are awaited especially recurrence.

Like many others, open excision is still widely practised
in our country due to problems of post-operative care
and follow-up. It is understandable that no surgeon can
experiment with all the available techniques of manage-
ment of pilonidal sinus and may, therefore, confine
himself to one or two procedures. A consensus appears
remote to achieve for one particular technique, but to
improve results a simple technique of Karydakis asym-
metrical flap closure may be worth trying to see if the
same good results could be achieved in other hospital
settings as well.

  CONCLUSION

The Karydakis technique of asymmetric lateral flap
closure appears to be simple to learn and practice in a
general hospital setting for treatment of chronic pilonidal

sinus. It appears to be associated with low morbidity
and lower chances of recurrence.
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  INTRODUCTION

Pilonidal sinus is a benign disease that often takes a
chronic course, causing long term nuisance and disabi-
lity in young adults1. It mainly affects the intergluteal
furrow 2. Other areas that are rarely affected includes
umbilicus3, interdigital clefts4, axillae5, neck6 and the
breast7. In dealing with the pathogenesis of pilonidal
sinus disease, Karydakis8 attributed the hair insertion
process to three main factors: the invader, i.e. the loose
hair; the force, which causes the insertion; and the vul-

nerability of the skin to the insertion of hair at the depth
of the natal cleft. The insertion of loose hair is now con-
sidered the major causative factor in the development
of this sinus in the vulnerable skin of the intergluteal
cleft aided by risk factors such as obesity, moisture and
hairy back9, vibratory movements during prolonged
sitting and long journeys, negative suction of these loose
hair through a small breach in the skin of the area leading
to inflammation and later infection10.

Males, especially in the age group 16-25 years, are six
times more commonly affected than the females11. The
treatment of this condition remains controversial even
today. This is depicted by a myriad of techniques avail-
able for its eradication. Most of the techniques are now
judged against open excision and secondary healing of
the sinus. Simple closure of the wound, after wide exci-
sion, gives variable results12-15 with a higher incidence
of recurrence16,17. One of the explanations offered is
that the resultant scar in the midline invites further ac-
cumulation of loose hair, the main cause of the formation
of the pilonidal sinus in the first instance2,9,18.
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flap across the intergluteal furrow to make the furrow
shallow and the scar away from the midline. An asym-
metrical elliptical incision, about 5cm in length, was
made around the sinus (Fig.1). The whole ellipse con-
taining the sinus tract was excised in toto down to the
sacrococcygeal fascia (Fig.2). Each end of the incision
was at least 1.5-2 cms from the midline. The medial
flap, close to the midline, was undercut to a distance of
2cms at a depth of 1cm from the skin (Fig.3). The aim
was to produce a thick flap to cover the whole extent
of the wound cavity. A layer of interrupted absorbable
sutures (00 vicryl) was placed on the undersurface of
the flap, the other end being passed across and out throu-
gh the sacrococcygeal fascia at the other end of the base
of the cavity. The flap was then pushed across to the
lateral edge of the wound and held in place with the
thumb of the assistant. Meanwhile the deeper sutures
were tied to secure the flap at its depth (Fig.4). A suction
tube drain was then placed on these sutures. The skin
edges of both the flaps were secured with clips or 00
nylon sutures (Fig.5). Care was taken to leave no suture
holes, drain holes or any part of wound close to the

Karydakis8 devised a simple technique of lateralization
of the scar through an asymmetrical flap closure after
excision of the sinus. In his large personal series compri-
sing of 6545 cases, recurrence was noticed in only 0.7%
of the cases. No studies were found on the technique
in the local literature. The aim of this study was to pre-
sent the experience of treating pilonidal sinus with
Karydakis technique in terms of effectiveness, healing
time, hospital stay, complications and recurrence.

  PATIENTS & METHODS

All cases presenting with pilonidal sinus, new-onset or
recurrent, at the intergluteal furrow during the period
January 2000 through November 2005 were included
in the study. Their biodata, clinical features and investi-
gations done were documented. The procedure was ful-
ly explained and informed consent obtained from all
the patients. They were operated under general anaes-
thesia in the prone position.

Karydakis technique8 aims to create an asymmetrical
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Figs.1-3.  Stages of the Karydakis Flap Operation

Figs.4-6.  Stages of the Karydakis Flap Operation



Table I.   Age distribution Table II.   Healing time after Karydakis Op.

midline. The final suture line was, therefore, away from
the midline groove which, as a result of flap positioning,
was flattened (Fig. 6). A well-padded dressing was then
finally applied.

Peri-operative antibiotic cover was provided in the form
of cephazolin sodium 1G x 8-hourly, the first dose being
given at the time of induction of anaesthesia. The patient
was nursed in the supine position post-operatively to
help in the haemostasis. The suction drain was taken
out after 1-2 days and the patient discharged on the 3rd
or 4th day. The sutures were generally removed after
10 days. The patients were followed-up and healing
and development of any complications noted down.
The data was entered in computer, SPSS version 10.0,
for the purpose of analysis.

  RESULTS

A total of 30 patients were treated during the study
period. There were 28 males and two females giving
rise to a male to female ratio of 14:1. The ages of the
patients ranged from 16-36 years, mean age being 20.5
years (Table I). There were 24 primary and six recurrent
cases (following open excision of pilonidal sinus done
1-4 years ago). Six patients had a single opening in the
midline; 20 had two openings-one in the midline, and
the other on the right side in eight cases and left side
in 12 cases; two had three openings on both sides of
the midline and one patient had four openings. Ten pati-
ents (eight males, two females) were obese (BMI > 30).
Twenty cases presented with chronic discharging sinu-
ses and lump alone in 4 cases.

Wound healing was achieved in the first two weeks in
both primary and recurrent cases (Table II), mean healing
period being 14 days (range 10-30 days). The mean
hospital stay was three days (range 2-7 days). The mean
period off work was 16 days (range 10-34 days). The
post-operative course was satisfactory in the majority
of cases. Two (6.6%) patients had a partial wound break-
down which was treated successfully with conservative

management. Two (6.6%) patients had superficial sepsis
that was managed on oral antibiotics, while in one(3.3%)
case the scar was found in the midline after one month.
The overall rate of these minor complications was
16.6%. There was no recurrence of the pilonidal sinus
in all the patients during the mean follow-up of 18
months (range 6-24 months).

  DISCUSSION

A number of techniques are described for treatment of
pilonidal sinus disease. Open excision of the sinus is
still widely practised with variable results5,14,19-23. It
entails weeks of postoperative care with a prolonged
healing period and period off work. The resultant cavity
may take an average of 6-12 weeks to close with a re-
ported recurrence rate of 0.6%1,14 to 5%18. Simple mid-
line closure of intergluteal skin, following excision of
the sinus, has been reported with variable success rates.
The mean healing time has been 10-18 days but many
studies have reported wound problems from 9%1,13 to
69%16 with a recurrence rate of 3.5%14 to 42%15. The
higher chances of recurrence associated with primary
closure could be due to a midline scar inviting further
hair re-insertion, the main cause of sinus formation8.
Karydakis technique aims to take the scar away from
the midline furrow and make the cleft quite shallow.
Therefore, it reduces the vulnerability for hair re-insertion
in the flattened intergluteal area8,24,25.

In this series the mean healing time was 14 days which
is comparable to other series of closed excision especially
Karydakis technique. Delayed healing has been a prob-
lem in some cases. However, as the wound lies on one
side of the midline, it usually heals without any serious
consequence especially recurrence. The mean hospital
stay of 3 days in the present series is similar to the time
period reported in many other series24,25. The rate of
minor complications was 16.6% in the present series.
Karydakis8 reported 8.5% incidence of complications
in his own large series of 6545 cases. Kitchen24 reported
early complications like haematoma (5%), wound infec-
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tions (4%) and late complications in 12% of cases. The
overall incidence of complications was 24%, whereas
recurrence was seen in 4% of the cases. In another
series Akinci25 reported 7.14% complications with a
recurrence of 0.9%. In the present series no recurrence
has been noted in the follow-up period. It could be due
to relatively fewer number of cases and may be notice-
able by increasing the follow-up time to get delayed
cases of recurrent disease.

Recurrence has been consistently reported low (1-
4%)8,24,25 with Karydakis technique even with prolonged
follow-up as compared to other treatment modalities
especially simple drainage (25%)26, open excision (0.5-
5%)14,18, simple midline closure (3.5-42%)14,15 and
Bascom�s cleft excision (10%)27,28. Natal cleft is not
completely flattened by any of the above mentioned
techniques, thus accounting for a higher incidence of
recurrence. Other refined surgical procedures include
plastic flap rotations like V-Y plasty29 and Limberg
flap30,31. These are specialized procedures adopted by
plastic surgeons in recurrent or refractory cases and
can not be practiced in a general surgical set-up.

Recently further new ways of treating this disease are
being reported with favourable results. Excision with
oblique closure, reported recently32, is similar to Kary-
dakis procedure as it too, attempts to lateralize the scar.
A 5% recurrence is, however, reported after this proce-
dure. Radiofrequency ablation of hair33 after excision
has been reported to remove one risk factor of hairy
skin of the area. However, the natal cleft remains to
accept the falling hair from scalp and neck. In another
recent report34 the authors have employed fibrin glue
to seal the wound after excision for earlier healing and
return to normal routine of life. However, long term
results are awaited especially recurrence.

Like many others, open excision is still widely practised
in our country due to problems of post-operative care
and follow-up. It is understandable that no surgeon can
experiment with all the available techniques of manage-
ment of pilonidal sinus and may, therefore, confine
himself to one or two procedures. A consensus appears
remote to achieve for one particular technique, but to
improve results a simple technique of Karydakis asym-
metrical flap closure may be worth trying to see if the
same good results could be achieved in other hospital
settings as well.

  CONCLUSION

The Karydakis technique of asymmetric lateral flap
closure appears to be simple to learn and practice in a
general hospital setting for treatment of chronic pilonidal

sinus. It appears to be associated with low morbidity
and lower chances of recurrence.
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