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Abstract:  

 Background: Pilonidal sinus (PNS) is a chronic condition affecting mainly young adults, characterized 

by a hair-containing cavity in the post-sacral intergluteal (natal cleft) region. It may be asymptomatic 

or present as a recurrent abscess or a chronically inflamed, discharging sinus with local pain and 

discomfort.  

 Methods: This retrospective study was conducted from November 2017 to November 2018 at the 

Department of Surgery, Kirkuk General Hospital. Fifty patients with recurrent PNS were treated using 

the Limberg flap technique. Excision was performed down to the sacral fascia and laterally to the 

gluteal fascia, followed by reconstruction using a gluteal-based Limberg flap. Patients were followed 

up for one year. 

 Result: Of the 50 patients, 45 (90%) were male and 5 (10%) female. A positive family history was 

found in 60%, and 84% had risk factors for PNS. Thirty patients (60%) had previously undergone 

excision with primary closure, and 20 (40%) had healing by secondary intention. The recurrence rate 

following Limberg flap was 2%, which is lower than the 12% rate reported with primary closure. 

Common complications included fluid accumulation under the flap, managed by placing a drain until 

drainage fell below 50 mL/day.  

 Conclusions: The Limberg flap technique is an effective treatment for recurrent PNS, offering low 

recurrence rates, fewer complications, shorter hospital stays, and good patient satisfaction. While 

technically demanding, it outperforms conventional methods. Personal hygiene remains essential in 

preventing recurrence. 
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INTRODUCTION 

Sacrococcygeal pilonidal sinus (PNS) is a chronic condition that predominantly affects young 

adults. It is defined as a hair-containing cavity located in the subcutaneous tissue of the post-

sacral intergluteal region, also known as the natal cleft. This condition was first described in 

1833 and typically occurs in healthy young men, with a reported male-to-female ratio of 4–5:1 

(1). The term "pilonidal" originates from the Latin words pilus (hair) and nidus (nest), reflecting 

the nature of the pathology (2). 

Clinically, PNS may remain asymptomatic or present with symptoms such as a recurrent 

abscess, a chronically inflamed cavity, discharge from one or more sinus tracts, and localized 

pain or discomfort (2,3). Although it can be observed across all age groups, its incidence peaks 

in the second and third decades of life. The estimated incidence in the general population is 

approximately 26 cases per 100,000 individuals (0.026%) (4). 

PNS may manifest as a chronic cutaneous infection or an abscess with or without sinus 

formation. While generally regarded as an acquired condition, its exact etiopathogenesis 

remains incompletely understood. Several risk factors have been implicated, including 

hirsutism, recurrent local trauma, obesity with a deep natal cleft, poor hygiene, smoking, a 

sedentary lifestyle, and positive family history (5). 

Various non-surgical and surgical treatment modalities have been described. Regardless of the 

method, wound healing is influenced by the stage of disease, patient comorbidities, treatment 

strategy (medical or surgical), and the surgeon’s experience (6). When surgery is indicated, the 

cornerstone is total excision of the sinus tract. The resulting wound can be managed by primary 

closure, flap reconstruction, or left open to heal by secondary intention (7,8). 

This study presents a retrospective analysis of 50 cases of recurrent pilonidal sinus disease, all 

managed surgically using the Limberg flap technique. 
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PATIENT and METHOD 

This prospective study was conducted in the Department of Surgery at Kirkuk General 

Hospital from November 2017 to November 2018. A total of 50 patients with recurrent 

pilonidal sinus (PNS) were included. All patients were treated surgically using the Limberg 

flap technique and followed up for one year postoperatively. Prior to surgery, all patients 

provided informed consent after being fully informed about the surgical procedure, its 

potential complications, and postoperative care. Preoperative investigations included 

complete blood tests, electrocardiography (ECG), and echocardiography to assess fitness for 

surgery. All surgical procedures were performed under either spinal or general anesthesia, 

with the patient in the prone position. The intergluteal region was adequately exposed, and 

lateral traction of the gluteal tissue was achieved using adhesive tape. The sinus tracts and 

their branches were identified by injecting methylene blue dye into the tract. 

Complete excision of the pilonidal sinus was carried out using electrocautery, extending deep 

to the fascia overlying the sacrum and laterally to the gluteal fascia. Reconstruction of the 

resulting defect was achieved using a rhomboid (Limberg) flap, harvested from either the 

right or left gluteal region depending on the location of the defect (9). The geometric 

principles of this flap design and its transposition are illustrated in Figure 1. 

Preoperative marking of the flap and sinus tract is shown in Figure 2, while Figure 3 

demonstrates the postoperative appearance after flap transposition and closure. The flap was 

secured using skin sutures with Prolene 2-0. A closed-suction vacuum drain was inserted 

through a separate incision approximately 2 cm from the primary wound and maintained until 

fluid drainage decreased to below 50 mL/day (10). 

The drain was typically removed between the third and fifth postoperative day. All patients 

were discharged on the day of surgery and instructed to avoid lying on their buttocks for at 
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least five days. Sutures were removed on day 15, and full recovery was generally achieved by 

day 21. 

 

Figure 1: Diagram of the rhomboid (Limberg) flap design. The figure illustrates the 

geometric principles used in flap creation, showing how the excised defect is covered by a 

transposed rhomboid-shaped flap harvested from the adjacent gluteal area. 

 

 

 

 

 

Figure 2: Preoperative planning of the Limberg flap. The pilonidal sinus tract is outlined, 

and the rhomboid flap is marked on the gluteal region prior to surgical excision and 

reconstruction. 
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Figure 3: Postoperative appearance after Limberg flap reconstruction. The flap is sutured 

into place, and a closed suction drain is positioned through a separate incision to prevent 

fluid accumulation beneath the flap. 

 

RESULTS 

A total of 50 patients with recurrent pilonidal sinus (PNS) were included in the study. Of 

these, 45 patients (90%) were male and 5 patients (10%) were female. The mean age was 25.3 

years, ranging from 18 to 42 years. A positive family history of PNS was observed in 30 

patients (60%), while 42 patients (84%) had one or more predisposing risk factors such as 

deep natal cleft, hirsutism, obesity, local trauma, or a sedentary lifestyle. 

Patients were divided into two groups based on the type of their initial surgical intervention: 

30 patients (60%) had undergone excision with primary closure, and 20 patients (40%) had 

been treated with excision followed by healing by secondary intention. 

Age distribution across both groups is detailed in Table 1. The most commonly affected age 

group in both cohorts was 20–29 years, representing 46.6% of patients in the primary closure 

group and 50% in the secondary intention group. 

Sex distribution between the groups is presented in Table 2. All female patients (n=5) were in 

the primary closure group, whereas the male population was distributed across both groups, 

with a majority (77.7%) undergoing healing by secondary intention. 
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A comparison of clinical features, operative characteristics, and postoperative complications 

between the two groups is shown in Table 3. The majority of recurrences were located at the 

midline, either as a single or multiple tract. Hirsute body type was noted in 24 patients in the 

primary closure group and 12 in the secondary intention group. 

Postoperative complications were generally low in both groups. Wound infection occurred in 

one case in the primary closure group and two cases in the secondary intention group. Flap 

edema (4 vs. 1), hematoma (2 vs. 1), partial wound dehiscence (3 vs. 1), and flap necrosis (1 

vs. 0) were observed in the primary closure group more frequently. One case of recurrence 

was noted in the primary closure group, with no recurrences reported in the secondary 

intention group (Table 3). 

Tables from Results Section 

Table 1: Age distribution in both groups 

Age (yrs.) Primary closure group Healing by secondary 

intension group 

10 – 19 8 (26.6%) 4 (20%) 

20 – 29 14 (46.6%) 10 (50%) 

30 – 39 6 (20%) 4 (20%) 

40 – 49 2 (6.6%) 2 (10%) 

Total 30 (100%) 20 (100%) 

 

Table 2: Sex distribution in both groups 

Sex Primary closure group Healing by secondary 

intension group 

Male 10 (22.3%) 35 (77.7%) 

Female 5 (100%) None 
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Table 3: Clinical Comparison, Operative Characteristics and Complications 

Variable Primary closure group Healing by secondary 

intension group 

Midline single 20 12 

Midline multiple 10 8 

Hirsute Nature 24 12 

Wound infection 1 2 

Flap edema 4 1 

Hematoma 2 1 

Partial wound dehiscence 3 1 

Flap necrosis 1 0 

Recurrence 1 0 

 

DISCUSSION 

Pilonidal sinus (PNS) is not typically classified as a life-threatening condition, yet it 

significantly impairs patients' quality of life due to persistent discomfort and potential 

complications. These include abscess formation, discharging sinuses, and severe localized 

pain, all of which interfere with daily activities. Recurrence of PNS is frequently attributed to 

incomplete excision of sinus tracts during the initial surgery, postoperative wound infection, 

or abscess formation. Additional contributing factors include poor hygiene, persistent 

moisture, friction, sweating, and the accumulation of hair or debris within the intergluteal 

cleft (6). While numerous surgical approaches exist for managing PNS, many carry a 

relatively high risk of recurrence (11). Flap-based techniques, such as the Limberg flap, offer 

advantages by flattening the natal cleft, minimizing hair accumulation, and allowing tension-

free wound closure—all of which contribute to reducing recurrence (9). 

The Limberg flap is widely accepted for the treatment of recurrent PNS, as it provides 

favorable outcomes, including shorter healing times and sustained long-term results (12). 

However, one limitation of this technique is potential disfigurement in the sacrococcygeal 

region, particularly in cases requiring a large flap for extensive disease (12). 
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Comparative studies have shown that the Limberg flap is superior to primary closure 

techniques. Shabbir et al. reported lower rates of wound infection and recurrence, shorter 

hospital stays, and greater patient comfort with the Limberg flap compared to excision and 

primary closure (13). Our findings align with this, as patients treated with Limberg flaps 

experienced prompt recovery and improved cosmetic outcomes. When compared with the 

Karydakis flap, some studies—such as Sit M et al.—found similar success rates for both 

procedures (14). However, Can MF et al. reported a slightly shorter healing time in patients 

undergoing the Karydakis procedure (15). 

Despite its benefits, the Limberg flap is not without complications. As with other surgical 

techniques, issues such as infection, fluid accumulation, hematoma, and wound dehiscence 

can occur. One notable complication is the collection of fluid beneath the flap. This is 

commonly addressed through the use of a closed-suction drain, which remains in place until 

drainage is reduced to less than 50 mL/day. Gurer et al. confirmed the effectiveness of this 

practice in reducing postoperative fluid collection (16), while Bessa (17) reported only a 2.4% 

incidence of fluid retention after drain placement. In contrast, our study observed a 10% rate 

of fluid collection—higher than previously reported. 

Regarding recurrence, the Limberg flap has shown consistently low recurrence rates, ranging 

between 0.8% and 2.7%. In our study, the recurrence rate was 2%, closely aligning with these 

published figures. For example, Ertan et al. also reported a 2% recurrence rate with the 

Limberg flap, which is notably lower than the 12% recurrence associated with primary 

closure techniques (18). 

CONCLUSION 

Recurrent pilonidal sinus (PNS) requires a different surgical approach than primary cases, 

with flap reconstruction—especially the Limberg flap—proving to be highly effective despite 

its technical complexity. However, the risk factors for recurrence remain the same in both 
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forms. Therefore, minimizing these factors—such as poor hygiene, hirsutism, and a deep natal 

cleft is essential. Patient education on personal hygiene and recurrence prevention is crucial to 

long-term success and reducing the risk of future episodes. 
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