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ABSTRACT 
Objective: To compare Karydakis technique with Limberg flap procedure for sacrococcygeal pilonidal sinus in 
terms of mean period of hospital stay and return to normal activity (mean number of days). 
Study Design: Randomized controlled trial. 
Place and Duration of Study: Surgery department, Military Hospital /Combined Military Hospital Rawalpindi, 
Frontier Corps (FC) Hospital Quetta from July 2010 to July 2014. 
Material and Methods: A total of 150 patients (75 patients in each group) were recruited in this study by 
consecutive non-probability sampling. In group-A Karydakis technique was used while in group-B Limberg flap 
procedure was done. Data were analyzed using SPSS version 16 and by applying ̔ t’ test. 
Results: Comparison of mean period of hospital stay shows mean hospital stay 2.93 ± 0.66 days in group-A and 
3.97 ± 0.71 days in group-B (p=0.001). Similarly mean work loss was 13.13 ± 1.15 days in group-A and 15.53 ± 1.22 
days in group-B. Significant difference was noted between two groups (p=0.001). 
Conclusion: Karydakis technique, in treatment of pilonidal sinus disease is better in terms of short duration of 
hospital stay and less work loss. Karydakis procedure should be the preferred method in treatment of 
sacrococcygeal pilonidal sinus. 
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INTRODUCTION 

Mostly young, healthy and hairy males are 
affected by sacrococcygeal pilonidal sinus 
disease1. The estimated incidence is 26 per 
100,000 people2. The disease more commonly 
affects young adults between 17 to 38 years. 
Males are affected twice as compared to females2.  

Hodges named the term Pilonidal in 1880. 
Mayo described this condition in 1833. During 
World War II it caused more than 80,000 US 
Army soldiers to be hospitalized and accounted 
for 4.2 million sick days3. It causes discomfort 
that may interfere with daily life and 
employment, sometimes for prolonged periods. 
There are conflicting views about etiology of 
pilonidal sinus disease. Firstly it was thought to 
result from the congenital disposition but with 
time, the view shifted towards acquired theory. 

Strongly associated etiological factors are local 
trauma, excessive hair, poor personal hygiene 
and presence of deep natal cleft (as in obese). 
Hair acts as foreign body resulting in 
inflammatory reaction ultimately leading to 
localized infection which may manifest as abscess 
or sinus formation4. It appears most frequently in 
sacrococcygeal region. Patients present with pain, 
swelling and discharge when the sinuses become 
infected. Interestingly, pilonidal disease has also 
been reported to occur between the fingers of 
sheep shearers, dog groomers, cow milkers and 
barbers5. 

Although, various treatment methods 
including surgery are options, but its 
management is still unsatisfactory for the last one 
century. The aim of ideal management option 
should be minimum morbidity through effective 
wound healing and decreased recurrence rates. It 
should also aim at minimum hospitalization 
period and fewer wound management issues6. At 
present various options as conservative 
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management, opening of track, wide local 
excision, excision with primary closure and 
limited excision are various options. 

Various techniques are being used in 
different hospitals in Pakistan. By conducting this 
study we will try to find out a superior technique 
for treatment of sacrococcygeal pilonidal sinus 
disease so that we can recommend its 
implementation. 

The objective of the study was to compare 
Karydakis technique with Limberg flap 
procedure for pilonidal sinus (sacrococcygeal) in 
terms of mean period of hospital stay and return 
to normal activity in terms of mean number of 
days. 
MATERIAL AND METHODS 

Randomized controlled trial was conducted 
at the Surgery Department, Military Hospital 
Rawalpindi / Combined Military Hospital 
Rawalpindi, Frontier Corps (FC) Hospital Quetta 
from July 2010 to July 2014. All patients more 
than 12 years of age and clinically diagnosed as 
case of pilonidal sinus were included in study, 
patients having recurrent pilonidal sinus (based 
on history), diabetes mellitus and pilonidal 
abscess were not included. Total 150 patients 
were included in study: 75 patients in each group 
by using consecutive non-probability sampling. 
In group-A Karydakis technique was used while 
in group-B limberg flap procedure was done. 

Approval from hospital ethical committee 
was taken. Patients were randomly allocated to 
group-A (Karydakis Technique) or group-B 
(Limberg Flap Procedure) through lottery 
method. All patients were informed 
preoperatively about the nature of disease, 
surgical procedure and complications. They all 
were operated by a consultant surgeon. 
Descriptive statistics were like frequency and 
percentage calculated for qualitative variables 
like gender,  for quantitative variables like age, 
duration of hospital stay, work loss, mean ± SD 
was calculated. Independent samples ҅tʼ-test was 
applied to compare mean hospital stay and mean 
work loss in two groups. Data were entered in 

SPSS version 16, p value<0.05 was considered 
significant. 

Karydakis technique was used starting as an 
asymmetrical elliptical incision 5cm long was 
made around the sinus. Whole of elliptical 
incision including sinus was excised down to 
saccrococcygeal fascia. Each end of the incision 
was about 2 cm from midline. Medial flap close 
to the midline was dissected free of underlying 
tissue and was closed primary off midline by 2–0 
polypropylene sutures. Vicryl was used in single 
interrupted layer to close subcutaneous tissue. 
Aim was to create an asymmetrical thick flap 
across intergluteal cleft to make cleft shallow and 
away from midline. Redivac drain was placed. 

Limberg flap procedure was started after 
excision of the pilonidal focus by a rhomboid 
shaped incision including all of the sinus orifices; 
a Limberg transposition flap on either side was 
prepared incorporating the gluteal fascia. This 
was transposed medially and approximated full 
thickness including the post sacral fascia by 1–0 
polypropylene interrupted sutures. Redivac drain 
was placed. 

Patients were followed closely during 
hospital stay with regular change of dressing and 
to look for any complication of wound. Patients 
were discharged on 3rd to 5th post op day 
depending upon wound condition. Drain was 
removed before discharge. Patients were asked to 
return for follow up after 1, 2 and 4 weeks from 
the day of discharge. Operative time was 
considered from the start of incision to the 
application of last stitch. Hospital stay was taken 
from the day of admission to the day of 
discharge. Return to work from the day of 
discharge to the day of joining work. All this 
information was collected through a specially 
designed structured proforma. 
RESULTS 

A total of 150 patients were included in this 
study during the study period of four years from 
July 2010 to July 2014. Majority of the patients 
were between 20 to 40 years of age in both 
groups. Mean age of the patients was 33.6 ± 9.7 
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years and 32.2 ± 9.8 years in group-A and B, 
respectively. 

In group-A, 62 patients (82.7%) and in 
group-B, 65 patients (86.7%) were males while 13 
patients (17.3%) from group-A and 10 patients 
(13.3%) from group-B were females  p<0.49. 

Comparison of mean period of hospital stay 
revealed that hospitalization period was less i.e. 
2.93 ± days in group-A (treated by Karydakis 
technique) as compared to group-B i.e. 3.97 days 
(treated by Limberg flap procedure) (p<0.001) 
(table-I). 

Work loss was 13.13 ± 1.15 days in group-A 
and 15.53 ± 1.22 days in group-B as shown in 

table-II. Significant difference was noted between 
two groups is (p<0.001). 
DISCUSSION 

Pilonidal sinus disease is a common disorder 
in men which occurs in the 3rd decade and lowers 
the quality of life7. There are some predisposing 
factors for its occurrence. Some of these factors 
are hairy sacrococcygeal area, sitting on the firm 
ground for a long time, narrow and deep natal 
cleft and humid skin7. Infrequently, patients 
develop complex or recurrent pilonidal disease. 
Complex pilonidal disease characterized by 
chronic or recurrent abscesses and extensive 
branching sinus tracts. Recurrent pilonidal 
disease is usually caused when an unidentified 
sinus is left behind at initial excision; recurrent 
scar infection resulting in abscess formation; or 
variable natal cleft anatomy favoring friction, 
sweating and growth tendency of hair into scar. 

Recurrence and infection is strongly associated 
with midline location of scar8,9. 

There are two aims in management of 
pilonidal sinus disease. Firstly excision with 
effective healing and minimal recurrence rate. 
Second aim is low post surgical morbidity in 
minimizing hospitalization period and loss of 
workdays causing minimal inconvenience to the 
patient. The adopted method for treatment 
should aim at these goals10,11. 

In surgery, many conditions have a superior 
operation usually not supported by strong 
evidence. In one such disease entity pilonidal 
sinus disease although out of various operative 

choices no single one has been agreed upon but 
to make a choice there is sufficient  evidence12. 

Various studies regarding different 
techniques have been conducted culminating in 
varied outcomes and follow up. Through 
comparison of various studies it was concluded 
by Allen-Mersh in 1990 that in terms of healing 
time and rate of recurrence, off-midline closure is 
better as compared to excision and primary 
closure and wide excision with secondary 
healing13. 

Similar satisfactory results with off midline 
closure as compared with midline closure were 
revealed in 2002 by Petersen et al. through 
evaluation of 74 publications, including 10,090 
patients14. 

McCallum et al in Aberdeen provided 
evidence base guidelines for surgical 
management through analyzing results of 18 

Table-I: Comparison of mean period of hospital stay. 
Group Mean Standard deviation 
Group-A (Karydakis technique) 2.93 0.66 
Group-B (Limberg Flap Procedure) 3.97 0.71 
p value =0.001 
Table-II: Comparison of mean work loss (days). 
Group Mean Standard deviation 
Group-A(Karydakis technique) 13.13 1.15 
Group-B(Limberg Flap Procedure) 15.53 1.22 
p value =0.001 
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randomized controlled trials involving 1573 
patients over last decade15. The conclusion was 
minimal hospital stay with low recurrence rates 
with off – midline closure after excision of sinus. 
Current study revealed mean hospital stay of 2.93 
± 0.66 for patients treated by Karydakis technique 
which was similar to the time period reported in 
other studies16,17. 

Bostanoglu et al. demonstrated that hospital 
stay was shorter (3.0 ± 1.5 days) in Karydakis 
technique as compared to Limberg flap 
procedure (4.3 ± 1.5 days). When the comparison 
was made between groups in terms of work loss, 
it was shorter in Karydakis technique (14.6 ± 6.1 
days) as compared to Limberg flap procedure 
(17.7 ± 5.4 days)18. With limberg flap procedure 
hospital stay of patients is less as compared to 
that reported by Abu Galala et al and Katsoulis et 
al 4 and 6 days, respectively18. Similar results 
were also obtained in the current study. 
CONCLUSION 

Karydakis technique, in treatment of 
pilonidal sinus disease is better in terms of short 
duration of hospital stay and less work loss. 
Karydakis procedure should be the preferred 
method in treatment of sacrococcygeal pilonidal 
disease. 
CONFLICT OF INTEREST 

This study has no conflict of interest to 
declare by any author. 
REFERENCES 
1. Mentes O, Bagci M, Bilgin T, Ozgul O, Ozdemir M. Limberg flap 

procedure for pilonidal sinus disease: results of 353 patients. 
Langenbecks Arch Surg. 2008; 393: 185-89. 

2. Horwood J, Hanratty D, Chandran P, Billings P. Primary closure 
or rhomboid excision and Limberg flap for the management of 
primary sacrococcygeal pilonidal disease? A meta-analysis of 
randomized controlled trials. Colorectal Disease. 2012; 14: 143–
51. 

3. Johnson-Villanueva NJ. Pilonidal Cyst and Sinus. eMedicine 
[serial on line]  2004 Dec. [cited 2013 Mar 8]; Available from: 
URL: http://www. emedicine.com/emerg/topic 771.htm. 

4. Akin M, Gokbayir H, Kilic K, Topgul K, Ozdemir E, Ferahkose 
Z. Rhomboid excision and Limberg flap for managing pilonidal 
sinus: long-term results in 411 patients. Colorectal Dis. 2008; 10: 
945–48. 

5. Ballas K, Psarras K, Rafailidis S, Konstantinidis H, Sakadamis A. 
Interdigital pilonidal sinus in a hairdresser. J Hand Surg Br. 
2006; 31: 290–91. 

6. Ersoy E, OnderDevay A, Aktimur R, Doganay B, Ozdogan M, 
Gundogdu RH. Comparison of the short-term results after 
Limberg and Karydakis procedures for pilonidal disease: 
Randomized prospective analysis of 100 patients. Colorectal Dis 
2008; 11: 705–10. 

7. Doll D, Friederichs J, Dettmann H, Boulesteix AL, Duesel W, 
Petersen S. Time and rate of sinus formation in pilonidal sinus 
disease. Int J Colorectal Dis. 2008; 23: 359–64. 

8. Abu Galala KH, Salam IM, Abu Samaan KR, El Ashaal YI, 
Chandran VP, Sabastian M, et al. Treatment of pilonidal sinus 
by primary closure with a transposed rhomboid flap compared 
with deep suturing: a prospective randomised clinical trial. Eur J 
Surg. 1999; 165: 468-72. 

9. Sondenaa K, Nesvik I, Andersen E, Soreide JA: Recurrent 
pilonidal sinus after excision with closed or open treatment: fnal 
result of a randomised trial. Eur J Surg. 1996; 162: 237-40. 

10. Spivak H, Brooks V, Nussbaum M. Treatment of chronic 
pilonidal sinus. Dis Colon Rectum. 1996; 39: 1136–39. 

11. Katsoulis IE, Hibberts F, Carapeti EA. Outcome of treatment of 
primary and recurrent pilonidal sinuses with the Limberg flap. 
Surgeon. 2006; 4: 7–10 

12. Kitchen P. Pilonidal sinus: has off-midline closure become the 
gold standard? ANZ J Surg. 2009; 79: 4-5. 

13. Allen-Mersh T. Pilonidal sinus, finding the right track for 
treatment. Br J Surg. 1990; 77: 123–32. 

14. Petersen S, Koch R, Stelzner S, Wendlandt TP, Ludwig K. 
Primary closure techniques in chronic pilonidal sinus: a survey 
of the - results of different surgical approaches. Dis Colon 
Rectum. 2002; 45: 1458–67. 

15. McCallum IJD, King PM, Bruce J. Healing by primary closure 
versus open healing after surgery for pilonidal sinus: systematic 
review and meta-analysis. Br Med J. 2008;  336: 868–71. 

16. Akinci O, Coskun A, Uzunkoy A. simple and effective surgical 
treatment of pilonidal sinus: asymmetric excision and primary 
closure using suction drain and subcuticular skin closure» Dis 
Colon Rectum. 2000; 43: 701–03. 

17. Kumar NA, Sutradhar P. Karydakis procedure for 
sacrococcygeal pilonidal sinus disease: Our experience. Indian J 
Plast Surg. 2014; 47(3): 402–06. 

18. Bostanoglu S, Sakcak I, Avsar FM, Cosgun E, Hamamci EO. 
Comparison of Karydakis technique with Limberg Flap 
Procedure in Pilonidal Sinus Disease: Advantages of Karydakis 
technique. Pak J Med Sci. 2010; 26: 773-77. 

 

http://www.

