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ABSTRACT 

Purpose: Sacrococcygeal Pilonidal sinus disease (PSD) is an infection of skin and 

subcutaneous tissues in natal cleft of buttocks, which is formed by anchorage of deep 

layers of skin overlying the coccyx to the anococcygeal raphe. It affects predominantly 

young males of working group. The disease is known for its long duration of lagging 

symptoms and a propensity towards chronicity, leading to significant loss of working 

hours besides being a economic burden on society. Many procedures have been devised 

and others are still being evolving, rather being ratiocinating in isolation, striving for 

the ever alluding perfect. Rhomboid or limberg’s flap is one of the procedures that 

offers all the advantages of off-midline closure with a surgical site infection and 

recurrence rate in ranges of 0%-6%. It flattens the cleft and a healthy flap covers the 

excissed area.  Recently modified Limberg’s flap has been shown to fair better in post 

operative wound complications and recurrences. This study was undertaken to study 

the benefits of modified limberg’s flap as compared to primary midline closure. 

Methods: The patients were divided into two groups a Limberg’s Flap Procedure 

Group (LFG) and Primary Midline Closure group (PMC).  Out of 86 Patients, 31  in 

LFG and 55 in PMC were included in the final results. Patients were analysed for the 

surgical site infections, recurrence rate and time to complete wound healing and length 

of stay in hospital. All the procedure were done by same surgical team. Only chronic 

symptomatic PSD patients were included in this study.  

Results:  65(86%) were males and 11(14%) females. No significant difference was 

observed between treatment groups as regarding the distribution of demographic 

parameters such as age, sex & BMI. The median BMI was however in range of 28-

29kg/m2 which falls in obese criteria according to revised guidelines for Indian 

population. The median duration of symptoms before patient underwent treatment was 

about a year in both groups. The duration of surgery in LFP about a hour, mean 50±9.6 

which was significantly longer than the PMC, mean 30±6.5 minutes p>0.001; the reason 
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being the extra time needed for flap preparation and the need for a perfect marking, so 

that the alignment matches seamlessly.  Minor wound infections, were present in 

6(19%) of the LFP as against 17(38%) patients. 1(3%) patient had a complete wound 

dehiscence in LFP as against   5(11%)in PMC group. The median time of complete 

wound healing was 14 (9-24) days in LFP versus 22(19-35) days in PMC group, the 

difference was significant with a P-value of 0.02. Patients with LFP had a longer 

hospital stay median of 3 (2-6) days as against 2(2-3) days in PMC group, the difference 

however was not statistically significant.  The recurrence at the median follow-up of 1 

year was 1(3%) for LFP and 4(9%) for PMC with a P value of 0.64.     

Conclusion: LFP is preferred approach in patients with chronic PSD with low incidence 

of overall recurrences, a low wound infection rates and a shorter overall healing time. 

The operative time is however longer when compared to PMC. 

Key words: Pilonidal Sinus Disease, Limberg’s Flap, Primary midline closure, 

Recurrences, wound healing. 

 

INTRODUCTION 

Sacrococcygeal Pilonidal sinus disease (PSD) is an infection of skin and subcutaneous tissues 

in natal cleft of buttocks, which is formed by anchorage of deep layers of skin overlying the 

coccyx to the anococcygeal raphe. The annual incidence is approximately 26 per 100,000 

population, with almost fourfold male predominance [1-2]. The exact etiology and 

pathogenesis is a matter of debate with many unresolved issues, the contemporary view 

regards it be an acquired infection caused by damage, to hair follicles and creation of pores, 

which collect debris & serves as a source of infection.  The resultant cavities along with 

debris may contain hair, granulation tissue but seldom hair follicles may be identified on 

histological examination [3].  The presentation is characteristic midline pores, which may or 

may not be discharging mucopurulent or bloody fluid. There may be a tender mass and many 

draining sinuses. The diagnosis is essentially clinical rarely imaging may be required, 

particularly up the management ladder.  

There are many procedures for the treatment, indirectly conceding to the view that none is 

gold standard or one stop shop. The Achilles heal of the treatment is recurrence and 

morbidity of the surgical procedure.  Essentially, mere presence of sinus doesn’t warrant 

surgery and should be in all good, probably left alone [4]. Acute abscesses need prompt 

incision drainage and curettage of abscess cavity. Antibiotics are generally reserved for 

immunocompromised, diabetics or patients with cellulitis [2]. Incision and drainage is 

curative in about 60% of patients, the remaining require a second procedure to address the 

sinus disease. The mainstay in the treatment of pilonidal sinus disease is the removal of all 

the sinus tracts and skin pores without taking too much tissues than needed, as the later has 

shown to increase the complications and recurrence [5,6].  

 Primary wound management is the most important step, ranging from leaving the wound 

open and letting it heal by secondary intention to primary closure, midline or off-midline 

techniques. Off-midline approach to the closure of wound have been preferred, though many 

randomised trials have failed to support this view[7,8]. A meta-analysis from university of 

Naples including 15 studies studied the recurrence patterns among different wound closure 

techniques over a period of five years favoured off- midline closure over others[9]. Flap 

based procedures permit off- midline closure, let excision of larger amount of tissue and also 

allow for tensionless tissue closure. The reason for avoiding the midline area is because of the 

view that the natal cleft is area is most avascular and bacteria laden[10-11] 

Rhomboid or limberg’s flap is one of the procedures that offers all the advantages of off-

midline closure with  surgical site infection and recurrence rate in ranges of 0%-6% [12-14]. 

It flattens the cleft  and a healthy flap covers the excised area. Recently modified Limberg’s 
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Flap has been shown to fair better in post operative wound complications and recurrences 

[15], in this study all patients underwent modified limberg’s flap. 

 

MATERIAL AND METHODS 

From June 2019-may2021, records of 86 patients were analysed, 31 having 

limberg’sflap(LFP) and 55 with primary midline closure (PMC)with drain. 5 patients in 

limbers flap had incomplete data and 7 patients from PMC with incomplete data were 

excluded from the study. The hospital records of 86 patients were analysed for the surgical 

site infections, recurrence rate and time to complete wound healing and length of stay in 

hospital. All the procedure were done by same surgical team. Only patients with the primary 

PSD were included, those who had undergone previous surgery or any other intervention, and 

Acute cases with abscess formation were excluded, only chronic symptomatic PSD patients 

were included in this study.  

 

PATIENT PROTOCOL 

The patient position was prone with buttocks strapped apart, GA was used in all patients, and 

a single shot of antibiotic (ceftriaxone+sulb) was given at induction. Shaving and cleaning of 

operative area was done by antiseptic solution before draping. An elliptical incision over the 

gluteal cleft was used to remove all the sinus tracts down to the sacrococcygeal fascia.  PMC 

was performed with gentle undermining of lateral flaps to ensure tensionless repair. The 

wound was closed in two layers using interrupted, 3-0 vicryl (Ethicon, USA) for 

subcutaneous tissue and 3-0 prolene (ethicon, USA) for skin after achieving complete 

hemostasis. A 7 Fr suction drain was kept before placing subcutaneous sutures.  For LFP, 

after marking the skin with a marker pen, a rhomboid area is excised down to Sacrococcygeal 

fascia sufficiently large enough to include all the involved area. The lower apex of excised 

rhomboid is placed 1-2cm lateral to inferior midline [15] A fasciocutaneous flap down to the 

gluteal fascia was raised according to the pre-marked plan and transposed medially to cover 

the defect(Fig-1). A 7Fr suction drain was kept and wound closed by two layers of 

interrupted 3-0 vicryl and 3-0 prolene for subcutaneous tissue and skin respectively. Wound 

dressings were done daily and drain was removed once the drain output was <20ml for two 

consecutive days.  

Figure 1: Modified Limberg’s Flap 
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Figure 2: Completely Healed Flap 

 

 

RESULTS  

Out of Eighty Six patients  included in results, 65(86%) were males and 11(14%) females. 

Patient parameters such as age, sex, Body mass index(BMI) are shown in Table-1, in each of 

treatment groups.  

Table 1: Patient Parameters 

 Limberg’s 

Flap(LFP) 

Primary Midline 

Closure(PMC) 

P-value 

No of patients 31 45  

Age (mean±SD) 29.03±6.8 30.58±6.1 0.31 

Sex(n,%) 

male(n,%) 27 38 0.75 

female(n,%) 4 7  

BMIKg/m
2 

(median,range) 

 

28(24-40) 

 

29(22-39) 

 

0.29 

Duration of 

symptoms 

(months), 

median (range) 

 

12(6-82) 

 

12(5-70) 

 

0.61 

 

No significant difference was observed between these groups as regarding the distribution of 

these parameters. The median BMI was however in range of 28-29kg/m
2
 which falls in obese 

criteria according to revised guidelines for Indian population[16].  Obesity by itself is a cause 

of increased morbidity in surgical patients[17], whether this contributed to increased 

morbidity in our patients, needs to be pondered upon. The median duration of symptoms 

before patient underwent treatment was about a year in both groups, perhaps pointing to the 

dilemmas in management strategies employed by different surgeons. The duration of surgery 

in LFP was about a hour, mean 50±9.6 which is significantly longer than the PMC, mean 

30±6.5 minutes p>0.001(Table-2); the reason being the extra time needed for flap preparation 

and the need for a perfect marking, so that the alignment matches seamlessly.  Minor wound 
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infections, defined as erythema’s, seromas, hematomas; were present in 6(19%) of the LFP as 

against  

Table 2: Surgical Outcomes 

 Limberg’s 

Flap(LFP) 

Primary Midline 

Closure(PMC) 

P-value 

Duration Of 

Surgery(mean, 

Range) 

50±9.6 30±6.5 <0.001 

Wound 

infection, 

minor(n,%) 

6(19%) 17(38%) 0.13 

Wound 

dehiscence(n,%) 

1(3%) 5(11%) 0.39 

Recurrence(n,%) 1(3%) 4(9%) 0.64 

Complete 

Wound Healing 

(median, days) 

 

14(9-24) 

 

22(19-35) 

 

0.02 

Discharge From 

Hospital(Days) 

3(2-6) 2(2-3) 0.44 

 

17(38%) patients, although bedside dressing changes and procedures sufficed in majority, it 

did however often result in delay in overall wound healing.1(3%) patient had a complete 

wound dehiscence in LFP as against  5(11%)in PMC group. Rhomboid flaps are vascular and 

thick and a well prepared graft does have very less chance of not taking up. The median time 

of complete wound healing was 14 (9-24) days in LFP versus 22(19-35) days in PMC group, 

the difference was significant with a P-value of 0.02. Patients with LFP had a longer hospital 

stay median of 3(2-6) days as against 2(2-3) days in PMC group, the difference however was 

not statistically significant. The recurrence at the median follow-up of 1 year was 1(3%) for 

LFP and 4(9%) for PMC with a P value of 0.64. 

 

DISCUSSION   

The recurrence is one of the main causes of failure of surgery and a reason for constant 

efforts towards new procedures and innovations in an effort to reduce it. Several studies have 

focussed on this issue and a meta-analysis of 15 studies [9] with a minimum follow-up of 5 

years concluded that off midline closure was associated with recurrence of 10%, which was 

the least when compared to delayed closure (17.9) and midline closure(16.8).In  our study the 

recurrence LFP was associated with only 1% of recurrence, the casual factors being the use of 

modified flap and perhaps the less number of patients in conjunction with 1year follow-up. A 

larger study with a longer follow-up would be needed to sufficiently study the causal factors. 

Inconsistencies have marred the pilonidal sinus diseases from the very beginning, a recent 

Cochrane meta-analysis comprising of about 1666 patients, the recurrence rates for delayed 

closure was 5.3% Vs 8.7percent for primary closure, relative risk [RR] 1.5, 95% CI 1.08-

2.17[18]. 

Regarding the time for complete wound healing and return to work, there is considerable 

heterogeneity between the studies and the results have been inconsistent. A study of 380 

patients reported that the primary wound healing time was significantly better than the open 

wounds (14.5 Vs 60.4 days)[19]. A randomised control trial from King Saud University Unit 

comprising of 144 patients reported early return to work for wounds with primary closure as 

against open wounds,11.9 Vs 17.5 days[20].  
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The technique of limbergs flap in pilonidal sinus was described by M Ardelt[21]with 

technical details, since then many modifications have come forth, with modified limberg’s 

flap the preferred technique in many clinical trials[15].  Modified limberg’s  flap[12] was 

shown to have 84.62% rates of successful surgery as against 77.69% in primary closure 

(p=0.0793), wound infection was also more common in the latter group(P = .0254). They 

concluded that modified limberg’s flap showed less convalesce, decreased wound infections 

and should be preferred method for PSD treatment.   T. Akca[14] in a RCT of 200 patients 

showed that postoperative pain was less (P < 0.001), mobilization earlier (P < 0.001), 

duration of hospital stay shorter (P < 0.001), time to resumption of work shorter (P < 0.001) 

and postoperative complications fewer (P < 0.001) were significantly less in limberg’s group 

as compared to primary repair group. Our study also shows a significant advantages of LFP 

as against PMC especially in respect to duration of surgery and complete wound healing, 

there was however not much difference in overall rate of wound infections or complete 

wound dehiscence.  

The disease specifically involves young patients in age groups of 20-40, these people form 

the major chunk of the working class of a country. The loss of working hours in this 

population does not only mean decrease in productivity but also translates to the economic 

well being of the particular subset. Thus there is a need for a procedure which entails early 

return to work and prevents recurrences and postoperative morbidity. 

 

CONCLUSION  

LFP is preferred approach in patients with chronic PSD with low incidence of overall 

recurrences, a low wound infection rates and a shorter overall healing time. The operative 

time is however longer when compared to PMC.  

 

LIMITATIONS 

Being a retrospective study it has inherent risk of bias, particularly the recall bias, patients 

feelings and the overall reaction to the painful stimuli change overtime and the degree to 

which the subject experiences and recalls it differs. This study does demand a need for a 

larger randomised trial with a significant follow up, so the discrepancies are resolved and a 

uniform evidence based recommendations can be made.  
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