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INTRODUCTION
The surgical management of pilonidal sinus disease, a common 
condition affecting the sacrococcygeal region, has long been a topic of 
considerable debate in the eld of surgery. Pilonidal sinus, 
characterized by chronic inammation, abscess formation, and 
recurrent sinus tracts, signicantly impacts patients' quality of life.[1] 
The incidence of IPD is estimated at 26 cases per 100,000 population. 
Generally, men are 2 to 4 times more prone to this disease.[26] Despite 
various conservative and minimally invasive treatments, surgical 
intervention remains the most effective and denitive approach for 
managing this condition, particularly in cases of recurrent or 
complicated disease. Complex reconstructive operations using aps 
are typically ap plied for patients with an extensive disease or those 
unresponsive to simpler surgeries (e.g., excision and midline closure 
with su tures). [26] Among the numerous surgical techniques 
developed, the Karydakis ap and Limberg ap procedures are two of 
the most widely employed and studied methods, each with distinct 
surgical principles, techniques, and clinical outcomes.[1]

The Karydakis ap technique was introduced by Dr. Epaminondas 
Karydakis, a Greek surgeon, as a method to minimize the recurrence 
rate of pilonidal sinus disease by addressing its underlying 
etiopathogenesis. The procedure involves excising the diseased tissue 
and creating an off-midline ap to cover the defect, thereby shifting the 
natal cleft laterally. By attening the gluteal region and reducing hair 
accumulation and moisture, the Karydakis ap aims to eliminate the 
primary factors contributing to pilonidal sinus recurrence. This 
approach emphasizes simplicity, tension-free closure, and minimal 
alteration of anatomical structures, making it a popular choice among 
surgeons.[2]

On the other hand, the Limberg ap, a rhomboid-shaped transposition 
ap, was initially described by Alexander Limberg, a Russian surgeon, 
for various reconstructive procedures. Its application in pilonidal sinus 
surgery involves the excision of the sinus along with surrounding 
tissue in a rhomboid shape, followed by the rotation of a ap from 
adjacent tissue to cover the defect. The Limberg ap technique 
provides excellent coverage of the excised area, eliminates dead space, 
and facilitates primary healing by tension-free closure. This method is 
particularly advantageous in extensive or recurrent cases, where a 
larger and more robust tissue coverage is required.[1]

Postoperative complications, including wound infection, seroma 

formation, and dehiscence, are another crucial consideration in 
assessing surgical outcomes. Both techniques have shown favourable 
safety proles, but subtle differences exist.

Aim and Objectives
This study aimed to Compare Karydakis ap versus Limberg ap for 
sacrococcygeal pilonidal sinus in terms of operative time, duration of 
hospital stay, post operative complications and recurrence rate 
between Karydakis ap vs Limberg ap surgery

Methodology
It was a prospective comparative cohort study which included 80 
patients with pilonidal sinus who were operated with Karydakis or 
Limberg ap reconstruction at department of Surgery, Sarojini Naidu 
Medical College, Agra over duration of 18 months from January 2023 
to July 2024. 40 Patients were allotted in both the groups using non-
randomized sampling method. Patients were operated under standard 
protocol of the hospital. Post-operative care included monitoring for 
complications, providing pain management, and encouraging early 
mobilization to prevent thromboembolism. Follow-up visits were 
scheduled at 1 week, 1 month, 3 months and 6 months post-surgery to 
evaluate healing, address any complications, and assess for recurrence. 
The outcome measures were recorded and tabulated into an excel sheet 
for analysis using Chi square test.

The included patients were those with uncomplicated pilonidal sinus, 
without any prior complications or recurrent disease, patients of both 
genders aged 18 to 60 years who were willing for participation in the 
study and were t for surgical intervention.
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Those patients were excluded who developed complicated pilonidal 
sinus during follow-up, who refused to participate in the study or were 
unt for surgery, patients with a history of previous surgery for 
pilonidal sinus, patients with any localized skin lesions or infections.

The study parameters included:
Ÿ Primary Outcomes: Post-operative complications (such as 

infection, hematoma, or dehiscence), recurrence of pilonidal 
sinus, and healing time (dened as the time taken for complete 
wound closure).

Ÿ Secondary Outcomes: Pain assessment (using a visual analogue 
scale), patient satisfaction, and length of hospital stay.

Ÿ Follow-up Parameters: Frequency of post-operative visits, 
patient-reported outcomes, and any adverse events occurring 
during the follow-up period.

Data was analyzed using standard statistical methods. Descriptive 
statistics were used to summarize the demographic characteristics of 
the study population and the clinical outcomes. Comparison between 
the two surgical groups (Karydakis ap vs Limberg ap) was 
performed using appropriate statistical tests, such as the chi-square test 
for categorical variables and t-tests for continuous variables. The 
signicance level was set at p<0.05.

RESULTS
The study sample consisted predominantly of male participants, 
accounting for 86.30% of the total, with only 13.80% of female 
participants. The majority of patients (81.30%) experienced mild post-
operative pain following surgery, while a smaller proportion (18.80%) 
reported moderate pain. A large majority of patients (91.30%) did not 
experience any post-operative infection, however a small proportion 
of patients (8.80%) developed infections, which suggests that while 
infections are uncommon, they still represent a potential complication.

The majority of patients (93.80%) did not experience a recurrence of 
pilonidal sinus following surgery, however a small proportion of 
patients (6.30%) had a recurrence. The mean age of the participants in 
the study was 33.16 years, with a standard deviation of 7.97, indicating 
that most patients were relatively young adults. The average Body 
Mass Index (BMI) of the participants was 26.36, with a standard 
deviation of 4.81, suggesting that the sample had a predominantly 
overweight or mildly obese population. The mean operation duration 
was 41.35 minutes, with a standard deviation of 8.19, reecting the 
typical length of time required for each surgical procedure. Patients 
had an average hospital stay of 4.74 days (SD = 1.39), and the mean 
time for return to work was 13.15 days (SD = 2.59).

Patients who underwent the Karydakis ap procedure had a mean 
hospital stay of 3.85 days (SD = 1.001), whereas those who underwent 
the Limberg ap procedure had a longer mean hospital stay of 5.63 
days (SD = 1.148). The t-value of 54.324 and the p-value of 0.00 
indicate that this difference is statistically signicant, suggesting that 
the Karydakis procedure was associated with a shorter hospital stay 
compared to the Limberg procedure.

The mean operation time (OT duration) for patients undergoing the 
Karydakis ap procedure was 35.4 minutes (SD = 3.463), while the 
mean OT duration for the Limberg ap procedure was longer, at 47.3 
minutes (SD = 7.155). The t-value of 89.656 and a p-value of 0.00 
indicate that this difference is highly statistically signicant.

In the Karydakis group, 35 patients did not experience infection, and 5 
patients developed an infection. In the Limberg group, 38 patients did 

not experience infection, while only 2 patients developed an infection. 
The Chi-Square value of 1.409 and the p-value of 0.24 indicate that 
there is no statistically signicant difference in infection rates between 
the two ap types.

In the Karydakis group, 37 patients did not experience dehiscence, 
while 3 patients did. In the Limberg group, 38 patients had no 
dehiscence, and 2 patients had dehiscence. The Chi-Square value of 
0.213 and a p-value of 0.04 indicate a statistically signicant 
difference between the two groups in terms of wound dehiscence.

In the Karydakis group, 37 patients did not experience necrosis, while 
3 patients developed necrosis. In the Limberg group, 38 patients had no 
necrosis, and 2 patients experienced necrosis. The Chi-Square value of 
0.213 and a p-value of 0.04 indicate a statistically signicant 
difference between the two groups regarding ap necrosis.

In the Karydakis group, 36 patients did not experience recurrence, 
while 4 patients had a recurrence. In the Limberg group, 39 patients did 
not experience recurrence, and only 1 patient had a recurrence. The 
Chi-Square value of 2.222 and a p-value of 0.136 indicate that there is 
no statistically signicant difference

In the Karydakis group, 32 patients did not experience seroma, while 8 
patients developed seroma. In the Limberg group, 36 patients did not 
develop seroma, and 4 patients experienced seroma. The Chi-Square 
value of 2.231 and a p-value of 0.126 suggest that there is no 
statistically signicant difference

CONCLUSIONS
The results of this study indicate that the KF procedure offers several 
advantages, including shorter operative times and quicker recovery, 
leading to shorter hospital stays and faster returns to work. 
Furthermore, the mean operation duration for the KF group was 
signicantly shorter than LF procedure. 

On the other hand, the LF procedure showed a slightly lower 
recurrence rate (2.5%) compared to the KF group (10%), although the 
difference was not statistically signicant. This suggests that LF may 
be a better option for patients with more complex or recurrent pilonidal 
sinus cases. The LF technique also demonstrated fewer post-operative 
complications, including lower rates of wound dehiscence and ap 
necrosis. 

Both techniques showed similar outcomes in terms of post-operative 
infection rates, seroma formation, and recurrence rates. 

The study underscores the importance of individualized treatment 
plans for patients with pilonidal sinus disease. Surgeons must consider 
factors such as the complexity of the condition, the patient's overall 
health, and their personal preferences when deciding between KF and 
LF. For patients with simple, non-recurrent cases, KF may be the 
preferred choice due to its quicker recovery and lower complication 
rates. In contrast, slightly lower recurrence rates and fewer 
complications may outweigh the longer recovery time. 

DISCUSSION
In this study, the gender distribution showed a signicant male 
predominance, with 86.30% of participants being male. This nding is 
consistent with the well-established understanding that pilonidal sinus 
disease predominantly affects males. For instance, Destek et al. 
observed similar male predominance in their study involving 104 
patients, where 53% were male and 47% female[79]. 

This study revealed that 81.30% of participants experienced mild post-
operative pain, with 18.80% experiencing moderate pain. Similar 
ndings were reported by Baz et al. (2022), who found that the KF 
group reported signicantly lower pain scores and a faster return to 
normal activity compared to the LF group [11]. This could be attributed 
to the less invasive nature of the KF procedure, which typically 
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involves smaller incisions and less tissue disruption. This study's 
relatively low incidence of moderate pain aligns with these studies, 
underscoring that both KF and LF procedures are effective in 
managing post-operative pain, although the pain management strategy 
may need to be 

The study observed a low incidence of post-operative infection, with 
8.8% of patients developing infections. In contrast, Baz et al. (2022) 
reported a slightly higher infection rate of 2.9% in their cohort, with 
patients undergoing LF showing fewer infections than those 
undergoing KF [11]. 

Patients who underwent the KF procedure in our study had a shorter 
mean hospital stay of 3.85 days, compared to 5.63 days for those 
undergoing the LF procedure. The statistical signicance (p = 0.00) 
highlights that KF patients experienced a quicker recovery and were 
discharged earlier. This is consistent with the ndings of Uyan & 
Acehan (2022), who also reported a shorter hospital stay for KF 
patients, suggesting that this technique may be associated with faster 
recovery [81]. Similarly, Destek et al. (2020) found that KF procedures 
were generally less invasive, contributing to reduced hospital stays 
[79]. 

The mean operation duration was signicantly shorter for the KF 
group (35.4 minutes) compared to the LF group (47.3 minutes), with a 
highly signicant p-value of 0.00. Jayaprakas et al. (2024) found that 
KF surgeries were performed in an average of 41.7 minutes, 
signicantly shorter than the 51.5 minutes required for LF surgeries 
[9].

In comparing the two surgical techniques, the recurrence rate was 
higher in the KF group (10%) compared to the LF group (2.5%). 
However, the difference was not statistically signicant (p = 0.136), 
indicating that both techniques offer similar effectiveness in 
preventing recurrence. These ndings are consistent with the study by 
Elhiny et al. (2020), who found that the LF group had no recurrences, 
while the KF group experienced a recurrence rate of 11.1% [80]. On 
the other hand, Destek et al. (2020) found that recurrence rates were 
low in both groups, although the LF group showed a slight advantage 
in recurrence prevention [79]. 

The difference in infection rates between the KF and LF groups 
observed in this study and others could be related to factors like wound 
closure techniques, drainage, and the use of appropriate dressings. 
These results are promising as they suggest that both KF and LF are 
effective in minimizing post-operative infections, provided 
appropriate care is administered.

This study's 13.15-day average is a reasonable estimate for return to 
work, particularly for less complex cases. However, the recovery time 
may increase for patients with more complicated disease or comorbid 
conditions, as reected in some of the longer recovery times noted in 
other studies.

Cosmetic outcomes and patient satisfaction were key aspects of this 
study, with results indicating a high level of satisfaction in both KF and 
LF groups. The enhanced cosmetic results in the KF group may be 
attributed to the less invasive nature of the procedure, which leads to 
more favorable aesthetic outcomes and quicker wound healing.

In this study, the time to return to normal activity was signicantly 
shorter for patients who underwent the KF procedure (13.15 days) 
compared to those who had the LF procedure (15.63 days). This aligns 
with the ndings from Jayaprakas et al. (2024), who also observed that 
KF patients returned to normal activities faster than those who 
underwent LF [9]. The faster return to normal activity in the KF group 
may be due to the shorter surgical time, less tissue manipulation, and 
faster recovery typically associated with the KF procedure.

The strength of this study lies in its balanced approach, with an equal 
distribution of participants between the Karydakis Flap (KF) and 
Limberg Flap (LF) groups, which allows for a fair comparison of the 
two surgical techniques. The prospective nature of the study further 
strengthens its validity by reducing the risk of biases associated with 
retrospective studies. Furthermore, the study's ndings align with 
previous research, conrming the reliability and consistency of the 
results, which adds credibility to the conclusions drawn from the data.

The results of this study have signicant implications for clinical 

practice in the management of pilonidal sinus. This study provides a 
clear framework for clinicians to tailor their approach to pilonidal 
sinus surgery, taking into consideration both the patient's preferences 
and the complexity of the condition.

Based on the ndings, it is recommended that surgeons consider 
individual patient characteristics, such as the complexity of the 
pilonidal sinus, when selecting between KF and LF procedures. 
Additionally, further studies with larger sample sizes and longer 
follow-up periods are recommended to validate the long-term 
effectiveness of both procedures and to explore the potential benets 
of combining both techniques in complex cases. 

Despite the strengths of this study, several limitations should be 
acknowledged such as relatively small sample size. Furthermore, the 
study was conducted at a single center, which may limit the external 
validity of the ndings. The lack of a detailed analysis of factors such 
as patient lifestyle, compliance with post-operative care, and socio-
economic status also limits the ability to fully understand the factors 
contributing to the outcomes.
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