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Introduction
Pilonidal	 disease	 is	 a	 chronic	 inflammatory disease seen in the 
intergluteal	region.	The	disease	usually	affects	young	adults	and	
males.	Hair	is	thought	to	be	the	main	etiologic	factor.	Untreated	
disease	affects	life	quality	and	causes	morbidity	[1-3].

There	are	many	techniques	for	the	surgical	treatment	of	pilonidal	
disease.	 In	 surgical	 treatment	 after	 excision	 of	 the	 sinus	 tract	
totally,	secondary	healing,	marsupialization,	primary	closure	and	
flap	reconstruction	methods	(Karydakis,	Limberg	flap,	V-Y	plasty	
etc.)	can	be	chosen.	However,	there	is	no	consensus	on	which	is	
the	best	method.

The	aim	of	 this	 study	 is	 to	 compare	 the	 results	of	 tension	 free	
primary	closure	(TPC),	Limberg	flap	(LF)	and	oblique	excision	and	
primary	closure	(OC)	in	treatment	of	pilonidal	sinus	disease.

Material and Methods
Permission	from	Konya	University	Meram	Medical	Faculty	Clinical	
Research	Ethical	Committee	was	taken.	The	groups	were	planned	
to	be	for	50	patients.	An	informed	consent	form	was	signed	by	
all	the	patients.	The	patients	were	divided	into	3	groups	(tension	
free	primary	closure,	Limberg	flap,	oblique	excision	and	primary	
closure)	by	closed	envelop	method.	The	envelopes	were	opened	
at	the	operation	room	just	before	the	surgery.

All	 the	 operations	were	 performed	 under	 spinal	 anesthesia,	 in	
prone	position.	The	sacral	and	gluteal	regions	were	shaved	at	the	
operation	 day.	 Preoperative	 antibiotics	 and	 bowel	 preparation	
were	not	needed	in	any	patients.

The	patients,	not	suitable	for	OC	(disseminated	gluteal disease or 
perianal	pilonidal	sinus	disease)	were	not	included	in	the	study.	
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The	patients	were	called	for	follow	up	at	the	postoperative	14th 
day, 1st, 3rd and 6th	months	and	yearly	after.

The	patients	were	examined	and	the	findings	were	recorded	at	
the	 outpatient	 clinic.	 At	 the	 follow	 up	 visits,	 drainage	 period,	
wound	 infection,	 wound	 dehiscence,	 seroma	 formation	 and	
painless	sitting	times	were	recorded.

For	analysis	of	the	data	IBM	SPSS	statistics	Version	20	was	used.	
Results	were	presented	as	mean	±	standard	deviation.	Students	T	
test	and	Chi	square	tests	were	used	where	available	and	a	p	value	
lower	than	0.05	was	accepted	as	significant.

Results
At	this	stage	there	were	13	patients	in	LF	group,	11	in	OC	group	
and	19	in	TPC	group.	Due	to	the	randomization	method	(closed	
envelope)	 the	 groups	 are	 not	 equal	 in	 number.	 The	mean	 age	
of	 the	 patients	 was	 28.5	 ±	 9.7.	 The	 demographic	 data	 were	
presented	in	Table 1.

There	 was	 no	 significant	 difference	 in	 between	 the	 groups	 in	
terms	of	age,	mean	hospital	stay,	follow	up	time,	body	mass	index	
and	wound	infection	rate.	The	mean	follow	up	time	was	4.7	±	1.3	
months.

Wound	infection	was	defined	as;	suppuration,	heat	increase	and	
erythema	around	the	wound.	There	was	wound	infection	only	in	
one	patient	in	TPC	group	and	it	resolved	by	oral	antibiotic	therapy.

There	was	no	seroma	formation	in	LF	and	OC	groups.	However	
seroma	 formation	was	 seen	 in	 4	 (21%)	 patients	 in	 TPC	 group.	
Seroma	was	drained	once	in	3	patients	and	twice	in	one	patient.	
In	none	of	those	patients	wound	dehiscence	was	seen.

The	mean	operation	time	was	 significantly	 longer	 (55	minutes)	
in	LF	group.	The	mean	follow	up	time,	drainage	period,	painless	
sitting	time,	body	mass	index	and	operation	time	were	presented	
in Table 2.

Drainage	period	was	7.5	days	in	TPC	group	and	it	was	significantly	
longer	 than	other	 groups	 (p	 =	 0.001).	 There	was	no	difference	
in	 between	OC	 and	 LF	 groups	 in	 terms	 of	 painless	 sitting	time	
and	back	to	work	time.	However,	closet	sitting	time	and	painless	
sitting	time	was	significantly	shorter	in	TPC	group	(p	=	0.008,	p	=	
0.001,	respectively).

There	was	no	wound	dehiscence	in	LF	and	TPC	groups.	However,	
in	OC	 group	 there	was	wound	 dehiscence	 in	 10	 of	 11	 (90.9%)	
patients;	partial	in	3	and	complete	dehiscence	in	7	patients.	The	
mean	dehiscence	time	was	8.2	days.	A	patient	with	a	non-healing	
wound	after	2	months	of	follow	up	was	re-operated	(Limberg	flap	
reconstruction)	(Figure 3).

After	this	early	evaluation,	patient	inclusion	to	the	OC	group	was	
stopped.	The	study	is	still	continuing	with	the	other	two	groups.

Discussion
Pilonidal	sinus	disease	is	a	chronic	inflammatory	disease,	affecting	
young	man.	Recently,	pilonidal	sinus	is	accepted	to	be	an	acquired	
disease.	The	main	etiologic	factor	is	the	hair	and	there	are	some	
other	factors	that	ease	the	entrance	of	the	hair	[3].	There	are	so	
many	studies	evaluating	the	etiological	factors	of	pilonidal	sinus	

The	remaining	patients	above	18	years	of	age	were	included	into	
the	study.	

LF	was	performed	in	its	classical	form.	The	sinus	tract	was	totally	
excised	 and	 a	 Limberg	 flap	 including	 skin	 and	 subcutaneous	
tissue	was	prepared	from	the	right	side.	The	subcutaneous	tissue	
was	closed	by	2/0	polyglactine	material	as	 two	 folds	separated	
sutures.	

TPC;	 the	 sinus	 tract	 was	 totally	 excised	with	 elliptical	 incision.	
Than	 subcutaneous	 tissue	 was	 released	 2-3	 cm	 in	 both	 sides.	
For	OC	the	excision	was	performed	with	an	oblique	incision	that	
includes	the	whole	sinus	tract	(Figure 1).	To	prevent	the	tension	
at	the	wound,	subcutaneous	tissue	was	released	as	in	TPC	(Figure 
2).	 In	 both	 procedures,	 subcutaneous	 tissue	 was	 sutured	 two	
folds	 by	 2/0	 polyglactine	 (Dogsan,	 Surgical	 Suture	 Materials,	
Turkey).	 Vacuumed	 drains	 were	 used	 for	 all	 the	 patients	 and	
the	skin	was	closed	with	mattress	sutures	by	3/0	polypropylene	
(Dogsan,	 Surgical	 Suture	 Materials,	 Turkey).	 All	 the	 patients	
were	discharged	from	the	hospital	at	the	first	postoperative	day.	
Drainage	tubes	were	removed	when	the	drainage	was	under	20	
cc/24	hours.	The	patients	were	called	to	outpatient	clinic	and	the	
drains	 were	 removed	 by	 the	 operating	 surgeon.	 Sutures	 were	
removed	at	the	postoperative	14th	day.

Figure 1 Oblique	excision	of	the	whole	sinus	tract.

Figure 2 The	incision	of	oblique	closure	after	the	skin	was	
sutured	with	3/0	polypropylene.
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disease.	In	those	studies,	body	mass	index,	gender,	hair	density,	
sitting	time,	shower	frequency,	 local	hygiene	and	family	history	
are	accepted	as	risk	factors	[4-8].

Karydakis	 reported	 his	 own	method	with	 no	 scar	 tissue	 at	 the	
midline	 and	 eliminating	 deep	 sulcus	 with	 a	 recurrence	 rate	
of	 lower	 than	 1%	 [3].	 Then,	 the	main	 principle	 of	 the	 surgical	
treatment	became	elimination	of	the	deep	sulcus	and	leaving	no	
scar	tissue	at	the	midline.

Therefore,	 many	 flap	 reconstruction	 methods	 are	 used	 in	 the	
surgical	treatment	of	pilonidal	disease	like	Limberg	flap	and	V-Y	
flap	[3,9,10].	It	was	reported	that	local	hygiene	and	laser	epilation	
of	this	region	can	reduce	the	recurrence	rate	[11,12].

Limberg	flap	reconstruction	is	a	frequently	used	method	with	a	
recurrence	rate	lower	than	5%	[13-15].	However,	recent	studies	
have	 showed	 tension	 free	primary	closure	and	primary	closure	
itself	can	be	as	successful	as	other	methods	[14,16,17].	Tension	
free	primary	closure	eliminates	the	deep	sulcus	however,	leaves	scar	
tissue	at	the	midline.	 It	has	no	wound	tension,	can	be	performed	
easily	and	has	good	cosmetic	results.	It	is	suggested	that	the	main	
factors	to	prevent	the	recurrences	 in	tension	free	primary	closure	
were	local	hygiene	and	tension	free	healing	side	[17].

In	 this	 study,	 the	 results	 of	 Limberg	 flap,	 tension	 free	 primary	
closure	and	oblique	primary	closure	were	compared.

One	of	 the	 important	 aims	of	 this	 study	was	 to	determine	 the	
importance	of	midline	incision.	In	the	literature there are limited 
studies	 abut	 oblique	 excision	 and	 primary	 closure.	 The	 largest	
study	 belongs	 to	 Menteş	 et	 al. [18].	 They	 performed	 oblique	
excision	 and	 primary	 closure	 in	 493	 patients.	 They	 did	 not	
release	 the	 subcutaneous	 tissue	 and	 closed	 the	wound	with	 0	
polypropylene	mattress	 sutures.	 They	 reported	 the	 recurrence	
rate	as	5.6%	at	18	months	follow	up.	They	reported	the	method	
to	be	useful	as	being	easy,	having	shorter	healing	time	and	leaving	
no	scar	tissue	at	the	midline.	They	reported	1.2%	wound	infection	

and	 1%	 wound	 dehiscence	 rate.	 In	 the	 recent	 study	 there	 is	
90.9%	wound	dehiscence	rate	in	OC	group.	In	our	study	OC	was	
performed	as	tension	free,	however	the	difference	with	Menteş	
et	al. is	amazing.	Moreover,	in	two	studies	by	Akıncı	et	al.,	limited	
asymmetrical	 elliptical	 incision	 has	 wound	 dehiscence	 rate	 of	
1.8%	 in	 112	 patients	 and	 4%	 in	 24	 patients	 [10,19].	 Although,	
in	 those	 studies	 subcutaneous	 tissue	was	 released	 to	 create	 a	
tension	free	healing	side,	the	difference	is	still	remarkable.

This	study	shows	that,	an	oblique	incision,	different	from	Langer	
lines	and	body	axis	is	a	bad	choice.	There	was	wound	dehiscence	
in	 almost	 all	 patients.	 According	 to	 this	 result	 OC	 group	 was	
excluded	from	the	study.	

There	are	many	studies	showing	successful	treatment	of	pilonidal	
disease	with	asymmetrical	closure	preventing	midline	scar	tissue	
[10,19].	In	all	those	studies	wound	side	were	released	to	prevent	
tension.	The	similar	results	of	 tension	free	primary	closure	and	
asymmetrical	 closure	may	 be	 related	 to	 a	 tension	 free	 healing	
side.	For	this	study,	 inclusion	of	another	group	as	asymmetrical	
closure	 or	 Karydakis	 flap	 may	 make	 it	 more	 valuable.	 For	
prevention	of	postoperative	pain	and	wound	dehiscence	tension	
free	healing	side	should	be	the	main	principle	[19].	As	the	study	is	
still	continuing,	the	recurrence	rates	were	not	evaluated.

As	 conclusion,	 the	main	 goal	 of	 surgical	 treatment	 of	 pilonidal	
sinus	 disease	 should	 be	 local	 hygiene	 and	 tension	 free	healing	
side.	 Oblique	 excision	 and	 primary	 closure	 is	 a	 bad	 choice	 in	
treatment	of	pilonidal	disease.

 n Age (mean ± sd) Gender (M/F)
Limberg	Flap	(Group	I) 13 26.6	±	8.3 	09-Apr
Tension	free	primary	
closure	(Group	II) 19 28.6	±	8.9 	18-Jan

Oblique	closure	(Group	III) 11 30.7	±	12.9 	06-May
Total 43 28.5	±	9.7 	33/10

Table 1	Demographic	data	of	the	patients	according	to	groups.

 Follow up time 
(months)

Drainage period 
(days)

Closet sitting 
time (days)

Painless sitting 
time (days) Body Mass Index Operation time 

(minutes)
Limberg	flap	(Group	I) 5.1	±	1.5 4.4	±	1.2 10.9	±	3.3 10.6	±	3.3 24.1	±	3.4 55	±	11.5
Tension	free	primary	closure	
(Group	II) 4.1	±	1.2 7.5	±	2.3 7.5	±	3.9 7.8	±	3.2 25.3	±	2.7 46.8	±	6.9

Oblique	closure	(Group	III) 5.3	±	1 3.5	±	0.9 11.3	±	3.1 12.4	±	2.7 24	±	2.9 43.1	±	9.8
Total 4.7	±	1.3 5.6	±	2.5 9.5	±	3.9 9.9	±	3.6 24.6	±	3 48.3	±	10.1
p 0.23 0.001 0.008 0.001 0.3 0.009
The	data	was	presented	as	mean	±	standard	deviation.

Table 2	Follow	up	parameters	of	the	groups.

Figure 3 The	wound	that	wasn’t	closed	after	3	months	of	follow	up.
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