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ABSTRACT

Introduction: Pilonidal Sinus Disease (PSD) is a chronic
inflammatory condition affecting the sacrococcygeal region,
commonly seen in young adults. The ideal treatment remains
debated, with surgical techniques such as Limberg flap
reconstruction and non surgical approaches like Platelet-
Rich Plasma (PRP) therapy being explored for their efficacy in
reducing recurrence and improving wound healing.

Aim: To compare the wound healing duration, postoperative
pain levels, recurrence rates and postoperative complications
between PRP therapy and Limberg flap reconstruction in the
management of PSD.

Materials and Methods: A prospective observational study
was conducted in the Department of General Surgery at SRM
Medical College Hospital and Research Institute, Chennai,
Tamil Nadu, India from January to December 2024, involving 62
patients. Adults aged 18 to 65 years with Type | or Il PSD, who
were fit for surgery and willing to provide informed consent,
were included. Patients were randomly allocated into two
groups: Group A (PRP Therapy, n=31) and Group B (Limberg
Flap Reconstruction, n=31). In Group A, PRP was applied both
intraoperatively and during the postoperative follow-up, while
Group B underwent excision followed by flap reconstruction

using the Limberg flap technique. Data on key outcomes,
including wound healing time, pain levels {measured using the
Visual Analog Scale (VAS)}, recurrence rates and postoperative
complications, were collected over a 6-month period. Statistical
analysis was conducted using Statistical Package for the Social
Sciences (SPSS) version 29.0, with a p-value <0.05 considered
statistically significant.

Results: The mean wound healing duration was significantly
shorter in Group A (29.0+7.0 days) compared to Group B
(89.0+8.0 days, p-value <0.001). Pain scores (VAS) were similar
on Day 2 (p-value=0.358), but Group A experienced significantly
less pain from Day 3 onwards (p-value<0.05). Recurrence rates
were significantly lower in Group A {4 (12.9%)} compared
to Group B {10 (32.3%), p-value=0.029}. Postoperative
complications were less frequent in Group A {24 (77.4%) had
no complications vs. 19 (61.3%) in Group B, p=0.045}, with
Group B showing higher rates of seroma formation {5 (16.1%)
vs. 3 (9.7%)} and wound dehiscence {4 (12.9%) vs. 1 (3.2%)}.
Infection rates were similar in both groups, at 3 (9.7 %).

Conclusion: PRP therapy presents a promising and effective

alternative for managing PSD, potentially enhancing recovery
and minimising complications.
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INTRODUCTION

The PSD is a chronic inflammatory condition affecting the
sacrococcygeal region, predominantly observed in young adults [1].
The condition is characterised by the presence of a sinus tract or
cyst, often associated with pain, recurrent infections and discharge
[2,3]. Although not life-threatening, PSD significantly impacts the
quality of life, necessitating effective management strategies [4].

Traditional surgical interventions for PSD include excision with
primary closure and flap-based techniques such as the Limberg
flap. More recently, PRP therapy has emerged as a minimally
invasive alternative, promoting wound healing through bioactive
growth factors [5]. Despite various treatment options, the optimal
approach remains controversial, necessitating comparative studies
to establish the most effective management strategy [6]. The Limberg
flap technique has been widely recognised as the gold standard
in PSD management due to its low recurrence rates and reliable
wound closure outcomes. However, it involves a surgical procedure
with inherent risks, including postoperative pain and complications
such as seroma formation and flap necrosis [7].

PRP therapy, as an emerging modality, has shown promise in enhancing
wound healing by accelerating tissue regeneration and reducing
inflammation [8,9]. While individual studies have reported favourable

outcomes with PRP, there is a lack of comprehensive comparative
analyses between PRP therapy and the Limberg flap [10-13].

This study aimed to address the existing research gap by
systematically evaluating the effectiveness of PRP therapy versus
Limberg flap reconstruction in the treatment of PSD. The primary
objective of the study was to compare the efficacy of PRP therapy
and Limberg flap reconstruction in managing PSD. Specific
objectives include assessing and comparing the wound healing time
between the two treatment modalities, evaluating recurrence rates
at three and six months postoperatively in both groups, analysing
postoperative pain levels using VAS across different time points and
determining the incidence of postoperative complications such as
infection, seroma formation, wound dehiscence and flap necrosis.

MATERIALS AND METHODS

This prospective observational study was conducted in the
Department of General Surgery at SRM Medical College Hospital
and Research Institute, Chennai, Tamil Nadu, India from January
2024 to December 2024. Ethical approval for the study was
obtained from the Institutional Ethics Committee at SRM Medical
College Hospital and Research Institute, Kattankalathur, with the
ethics clearance number SRMIEC-ST0224-1020.
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Inclusion criteria: Adults aged 18 to 65 years with PSD (types
1 and 2) [14], who were fit for surgical intervention and willing to
provide informed consent, were included in the studly.

Exclusion criteria: Patients with severe systemic illnesses such
as autoimmune disorders or cardiovascular diseases, a history of
malignancies, mental health conditions affecting surgical outcomes,
acute abscess formation, anaemia, those on immunosuppressive
medications, patients with recurrent PSD or coagulation disorders
and those unwilling to consent were excluded from the study.

Sample size: The sample size was calculated based on a similar
study by Boztug CY et al., [10]. The expected mean wound healing
times were 54.4+24.3 days in Group 1 and 37.1+16.6 days in
Group 2 [10]. Using the standard formula for two independent
means, the required sample size was determined to be n > 31 per
group. A consecutive sampling method was employed to minimise
selection bias, ensuring that all eligible patients were included until
the required sample size was achieved.

Allocation of Study Groups

Two groups were randomly selected from among the participants
using a computer-generated random number sequence in Microsoft
Excel. Group A (PRP Therapy) consisted of 31 patients who received
PRP therapy, while Group B (Limberg Flap Reconstruction) included
31 patients who underwent Limberg flap surgery. For Group A,
PRP was applied both intraoperatively and during postoperative
follow-up on days 2, 3, 4 and 5. In contrast, patients in Group B
received the standard Limberg flap reconstruction, which involved
the excision of the sinus tract and the transposition of adjacent skin
to cover the defect.

Preoperative Examination

All patients underwent a comprehensive preoperative evaluation,
which included a detailed clinical history, physical examination and
baseline investigations. Imaging, including an Magnetic Resonance
Imaging (MRI) fistulogram, was performed to assess the external and
internal openings of the sinus.

Surgical Procedures

In Group A (PRP therapy), after spinal anaesthesia, the sinus
tract was curetted and debrided to remove necrotic tissue and
PRP was applied to the wound cavity. PRP was prepared using
a two-stage centrifugation method with the patient’s own blood.
Initially, 10-15 mL of venous blood was drawn into a sterile,
citrate-containing tube. The first centrifugation (soft spin) was
performed at 1500 rpm for 10 minutes, separating the plasma
from the red blood cells. The second centrifugation (hard spin) was
conducted at 2500 rpm for 10 minutes, resulting in a concentrated
PRP layer. The final PRP volume, approximately 3-5 mL, was then
activated using calcium chloride (0.1 mL per mL of PRP) before
application. Intraoperatively, after curetting the cavity, autologous
PRP was injected into the wound cavity and a sterile dressing
was applied. The amount of PRP to be injected was determined
based on the cavity size. Postoperatively, the same process was
reapplied daily on postoperative days 2 to 5, followed by a sterile
dressing. Complete epithelialisation of the wound was considered
the endpoint for healing assessment.

In Group B (Limberg flap reconstruction), after spinal anaesthesia,
a rhomboid-shaped skin area was marked [Table/Fig-1,2]. A flap
was then designed and raised [Table/Fig-3] and the sinus tract
was excised [Table/Fig-4]. The flap was subsequently transposed
to cover the defect and the wound was closed in layers using
absorbable and non absorbable sutures to ensure proper healing
and minimise tension at the surgical site. A drain tube was placed
before the final closure [Table/Fig-5].
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[Table/Fig-2]: Rhomboid incision made during Limberg flap procedure.

[Table/Fig-4]: Sinus tract excised during the procedure.

Postoperative Care and Follow-Up

Postoperative follow-up for Group A included daily visits for
PRP application and wound assessment until day 5, followed
by evaluations at 1, 2, 4, 12 and 24 weeks for healing and
recurrence monitoring [Table/Fig-6-8]. Patients in Group B were
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Outcome Variables

The study assessed primary, secondary and tertiary outcome
variables. Theprimary outcomesincludedwoundhealingtime, defined
as the number of days from surgery to complete epithelialisation and
recurrence rate, measured at three and six months postoperatively.
Secondary outcomes included postoperative pain, evaluated using
the VAS from O to 10 and complication rates, which encompassed
infection, seroma, haematoma and wound dehiscence [15]. Tertiary
outcomes involved wound cavity volume, measured using saline
injection with a 50 cc syringe.

STATISTICAL ANALYSIS

To control for potential bias, consecutive sampling was implemented
and statistical analysis was performed using SPSS version
29. Categorical data were presented as frequency counts and
percentages, while continuous variables were reported as mean
values with standard deviations. The Chi-square test was used for
categorical data comparison and the Independent t-test was applied
for continuous data analysis. A p-value of <0.05 was considered
statistically significant.

RESULTS

The mean age of the patients in Group A and Group B was 41.2+8.6
years and 39.9+7.9 years, respectively. No statistically significant
differences were found between the groups in terms of age, gender,
Body Mass Index (BMI) and sinus grade [Table/Fig-9].

[Table/Fig-5]: Flap transposed and closed with a drain tube placed for postopera-
tive drainage.

’(’ Demographic characteristics Group A Group B p-value
A Age? 41.2+8.6 39.9+7.9 0.538
Male 20 (64.5) 18 (58.1)
Gender® n (%) 0.602
Female 11 (35.5) 13 (41.9)
BMI2 28.2+9.8 26.2+8.6 0.397
Sinus grade® | 15 (48.4) 11 (35.5) 0,203
n (%) I 16 (51.6) 20 (64.5)

[Table/Fig-9]: Demographic characteristics of study participants.

3ndependent t-test; °Chi-square test

Group A had a mean healing duration of 29.0+7.0 days, while Group
B had a mean of 39.0+8.0 days. The p-value <0.001, indicating a
statistically significant difference between the groups.

On Day 2, the mean VAS scores were similar for both groups
(8.3 for Group A and 8.6 for Group B), with a p-value of 0.358,
indicating no significant difference. However, from Day 3 onward,
Group A consistently reported lower VAS scores than Group B, with
significant differences observed on Days 3, 4, 5, 7, 14, 28 and at 3
and 6 months [Table/Fig-10].

VAS Mean+Std. Deviation T value p-value
Group A 8.3+1.1
Day 2 -0.925 0.358
Group B 8.6+1.1
Group A 6.9+0.9
Day 3 -1.928 0.049*
Group B 7.4+11
Group A 5.5+0.8
Day 4 -5.761 <0.001*
Group B 6.9+1.1
Group A 4.0+0.8
Day 5 -7.02 <0.001*
Group B 5.8+1.2
Group A 4.1+£0.9
le/Fig-8]: P ive D f PRP | ion. Day? -5.347 <0.001*
[Table/Fig-8]: Postoperative Day 30 o application Group B 5508
similarly followed with assessments on days 2, 3, 4 and 5, along Day 14 Group A 3.9+0.8 5141 0,001
. . a -O. <0.
with further evaluations at 1, 2, 4, 12 and 24 weeks for wound Y Group B 5.0:0.8
healing and recurrence surveillance. Both groups were monitored Group A 1.9+1.0
for complications such as infection, seroma formation and wound Day 28 -8.402 <0.001*
dehiscence, with additional care provided as necessary. Group B 8.9:08
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Group A 1.6+0.5

3 months -1.734 <0.001*
Group B 2.9+0.8
Group A 1.7+0.5

6 months -2.132 0.037*
Group B 2.1£0.9

[Table/Fig-10]: Comparison of VAS between groups.

In Group A, 4 (12.9%) of individuals had recurrence compared to
10 (32.3%) in Group B. The p-value of 0.029 indicates a statistically
significant difference in recurrence rates between the two groups
[Table/Fig-11].

Group A Group B Total Chi-
square p-
Recurrence n (%) n (%) n (%) value value
No 27 (87.1) 21 (67.7) 48 (77.4)
4.769 | 0.029*
Yes 4(12.9) 10 (32.3) 14 (22.6)

[Table/Fig-11]: Comparison of recurrence rate at 6th-month follow-up between
groups.

Group A had a higher percentage of individuals with no complications
(24, 77.4%) compared to Group B (19, 61.3%). The p-value of 0.045
indicates a statistically significant difference in the overall pattern of
complications between the groups [Table/Fig-12].
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[Table/Fig-12]: Comparison of postoperative complications between groups.

In Group A, the mean wound cavity volume was 37.9+5.0, while
Group B had a mean of 37.7+£5.1. The p-value of 0.9 shows no
statistically significant difference in wound cavity volume between
the two groups.

DISCUSSION

The results revealed no statistically significant differences between
the two groups in terms of age distribution (p-value=0.538) or
gender distribution (p-value=0.602), with both treatment groups
showing a higher male predominance, consistent with the literature
on the higher incidence of pilonidal sinus in males [11,16]. However,
present study highlighted a relatively middle-aged demographic
in both groups, compared to earlier studies that report a younger
population for both PRP and Limberg Flap treatments [12,17].

Regarding clinical characteristics, the study found no significant
differences between the PRP and Limberg Flap groups in terms of
BMI (p-value=0.397). These findings were in contrast to those of
other studies, where BMI has been shown to influence treatment
outcomes, particularly in PRP studies [18,19]. The cavity volume,
while similar in both groups, did not impact the healing outcome,
suggesting that the choice of treatment can be applied regardless
of the size of the initial wound or cavity, as reported in a few studies
[10,20].

In terms of outcomes, present study demonstrated that PRP
therapy significantly reduced wound healing time. The faster healing
observed in the PRP group aligns with findings by Spyridakis M et al.,
and Reboa G et al., who reported quicker recovery times in patients
treated with PRP [13,18]. Additionally, pain scores were significantly
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lower in the PRP group from Day 3 onward, indicating superior pain
management, which corroborates findings from studies by Bahar
MM et al., and Mohammadi S et al., where PRP-treated patients
experienced less pain postsurgery [11,21].

The recurrence rate was significantly lower in the PRP group, which
was consistent with studies by Reboa G et al., who found lower
recurrence rates in patients treated with regenerative techniques
like PRP [18]. While Limberg flap studies generally report lower
recurrence rates [16,22], present study findings suggest that PRP
therapy may be more effective in reducing recurrences through
enhanced wound healing and tissue regeneration. Additionally, the
infection rates between the two groups were similar. This suggests
that PRP not only accelerates healing but may also reduce
postoperative complications, a finding supported by studies such
as those by Bahar MM et al., and Sevinc B et al., [11,12].

Overall, the results of this study support the use of PRP therapy as
an effective adjunct to traditional surgical techniques, particularly for
reducing wound healing time, minimising pain, lowering recurrence
rates and decreasing complications. However, further research
with larger sample sizes and long-term follow-up is needed to fully
explore the potential of PRP in the treatment of pilonidal sinus and
to optimise its clinical application.

Limitation(s)

[t cannot establish causal relationships between the treatment
methods and outcomes due to the lack of temporal data.
Conducting the study at a single centre may introduce biases,
limiting the generalisability of the findings to other clinical settings.
Moreover, the follow-up duration may not be long enough to
capture late complications or recurrence rates. The assessment
of pain scores was based on self-reported measures, which can
introduce subjectivity and variability in pain perception among
patients. Finally, while computer-generated randomisation was used
for classification, the study remains a comparative study rather than
a randomised controlled trial. As such, there may be confounding
factors such as the presence of co-morbidities like diabetes, obesity,
or immunosuppression, which can significantly impact wound
healing, that were not accounted for, potentially affecting the validity
of the comparisons made between the two treatment methods.

CONCLUSION(S)

The PRP therapy offers significant advantages over Limberg flap
reconstruction in the management of pilonidal sinus. Given the better
overall outcomes associated with PRP therapy, it may be considered
a promising and effective alternative treatment modality for pilonidal
sinus, potentially improving patient recovery and reducing the risk of
complications. Further research, particularly larger-scale and longer-
term studies, is warranted to confirm these results and explore the full
potential of PRP therapy in diverse patient populations.
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