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Abstract

Aim: Pilonidal sinus disease (PSD) primarily affects young adults; rapid recovery is
essential and yet lacks a standardized treatment approach. While excisional techniques
delay recovery, minimally invasive options like laser ablation and phenol application are
gaining interest, yet comparative long-term evidence is scarce. This study compared
short- and long-term outcomes of laser versus phenol treatment in PSD.

Method: In this multicentre retrospective cohort study (Nov. 2017-Sep. 2024), patients
treated with laser or phenol were included. 1:3 propensity score matching using the
nearest neighbour algorithm was performed based on age, gender, prior surgical history
and year of operation. Categorical variables were analysed using chi-squared or Fisher's
exact tests, whereas continuous variables were compared using Student's t-test or Mann-
Whitney U test depending on distribution normality.

Results: Out of 897 eligible patients, 644 were included (median age: 26 years, body mass
index [BMI]: 26.2 kg/m2, male-to-female ratio: 4:1). The number of sinuses/pits was 2-3
in both groups. Operating time was significantly longer in the laser group. Complications
occurred in 6.8% of laser patients, whereas none were reported in the phenol group.
Pain scores were higher in the laser group (2 [1-3] vs. 1 [0-2]). Median follow-up was
45months (laser) and 40months (phenol). Return to daily activities was delayed in the
laser group, whereas complete healing was slower in the phenol group. Readmission,
recurrence and recovery rates were comparable (85%-86%).

Conclusion: Both treatments demonstrated low complication and recurrence rates with
high recovery rates. Laser favoured faster healing and fewer sessions, whereas phenol

allowed for shorter procedures and earlier return to daily life.
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INTRODUCTION

Pilonidal sinus disease (PSD) is a chronic condition predominantly
affecting young adults and carries a notable socio-economic
burden due to time lost from work [1, 2]. Despite numerous surgical
strategies, ranging from wide excision to flap-based procedures, no
standardized treatment exists [1, 3]. Current literature indicates that
most patients still undergo major excisional surgery, which delays
healing, increases complications and carries substantial recurrence
risk [1, 4, 5].

In recent years, minimally invasive approaches, such as pit-
picking, laser ablation and phenol application, have gained attention
as alternatives to wide excision [2, 3, 6, 7]. These methods aim to
reduce operative trauma, improve cosmesis and accelerate return
to daily activities. However, their use remains limited, and long-
term efficacy is controversial [2, 5, 8]. For instance, the multicentre
PITSTOP trial further underscored this debate, reporting that pit-
picking, although less invasive, resulted in higher recurrence com-
pared with flap procedures [7].

Among non-excisional techniques, phenol application and laser
ablation are the most studied. Phenol is safe, inexpensive and effec-
tive in selected patients, with favourable recurrence rates [4, 9]. Laser
therapy, on the other hand, offers minimally invasive ablation with
promising short-term outcomes, though data remain heterogeneous
[3, 10]. Despite these advances, the current European Society of
Coloproctology (ESCP) guidelines highlight that both laser and phe-
nol treatments are supported by low-to-moderate levels of evidence,
primarily due to limited comparative studies and short follow-up [5].

Thus, large-scale, long-term comparative studies are needed to
better define the relative benefits of these techniques. This multi-
centre study provides robust data from a large cohort comparing
laser and phenol using propensity score-matched analysis from ter-

tiary care centres.

METHOD
Study design

This multicentre, retrospective cohort study included patients
with PSD who underwent laser or phenol treatment between
November 2017 and September 2024 at Acibadem Maslak,
Acibadem Altunizade and Konya State Hospitals. Ethical approval
was obtained from Acibadem Mehmet Ali Aydinlar University (ID:
2025-01/43), and all patients gave written informed consent. The
phenol technique was applied in public hospitals, and laser in private
hospital settings. All procedures in both groups were performed by
consultant colorectal surgeons experienced in minimally invasive
PSD surgery. Standardized operative protocols were applied in both
centres to minimize inter-surgeon variability.

A 1:3 propensity score match was performed using age, gender,

prior surgery and year of operation to compare laser and phenol

What does this paper add to the literature?

This study shows the benefits of two applicable minimally
invasive approaches in pilonidal sinus disease, laser and
phenol, which have gained substantial interest in recent
years. This is the first multicentre study comparing these
techniques with the largest sample size and propensity
score matching.

groups. Demographic and clinical variables included body mass
index (BMI), American Society of Anaesthesiologists (ASA) score,
smoking history, previous abscess drainage, operating time, endo-
scopic camera use, 24-h postoperative pain, hospital stay, compli-
cations, 30-day readmission, number of treatment sessions, time to
return to daily activities, complete healing, recurrence, satisfaction,
overall success and follow-up duration.

Primary outcomes were complete healing time and recurrence;
secondary outcomes were operating time, pain, complications, hos-
pital stay, return to daily life and satisfaction. Recurrence was moni-
tored through routine follow-up and physical examination.

Definitions

Previous surgery included any excisional or minimally invasive
procedure except abscess drainage. Postoperative pain was
recorded in the first 24 h after the procedure using the Numerical
Rating Scale (1-10) and categorized as mild (1-4), moderate (5-7)
or severe (8-10) [11]. Complications were events within 90days
(bleeding, infection, seroma and wound discharge). Satisfaction
was rated on a 10-point modified Likert scale via telephone
follow-up [12]. Complete healing was full epithelialization without
discharge, sinus or infection; recurrence was non-healing beyond
3 months, persistent/recurrent discharge or new sinus/abscess
formation [13, 14].

In the phenol group, repeat applications were part of the in-
tended protocol unless recurrence occurred after initial healing.
Success was defined as complete healing without recurrence or un-
expected further surgery during follow-up [3, 4].

Eligibility and contraindications

Patients with active abscesses were not eligible for definitive
treatment until at least 2weeks after drainage. Laser therapy
was contraindicated for sinus diameter more than 1cm (can
cause wide open wound) or impaired tissue integrity. No specific
contraindication noted for phenol application apart from ac-

tive infection. All patients were informed preoperatively about
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FIGURE 1 (A)Cannulation of sinuses with a fistula probe, (B) ablation of the tract cavity with a laser probe, (C) following laser ablation,
checking the cavity with an endoscopic camera and (D) confirmation of the absence of hair or necrotic tissue.

treatment-related risks, benefits and recurrence rates based on

literature.

Details about surgical procedures
Laser procedure

Under general anaesthesia in prone position, hair removal and antisep-
sis with povidone-iodine were performed. Sinuses/pits were cannulated
with a fistula probe (Figure 1A), and proximal/distal pits were excised
using a punch biopsy scalpel of appropriate size (3, 4, 6 or 10mm),
leaving a 1-mm skin margin around the pits. Debris and hair were re-
moved, followed by saline irrigation. A 1470-nm diode laser (Ceralas®
or Leonardo Dual45®, Biolitec GmbH, Germany) was used to ablate the
sinus at 13W power, delivering 78J pulses at 1-cm intervals (Figure 1B).
The laser probe was gradually withdrawn during ablation to ensure uni-
form treatment of the sinus walls. Necrotic tissue was removed, and
ablation was repeated, ensuring complete tract closure within the same
session. A videoendoscopic system was used based on the surgeon's
preference (Figure 1C,D). An ice pack was applied for 5min to cool the
operative area. External openings were left open, and gauze dressing
was applied. Patients, according to preference, were discharged on
postoperative day O or day 1.

Phenol procedure

Phenol application was performed under local anaesthesia in an
outpatient setting. After hair removal and antisepsis in the prone
position, sinus tracts were debrided. Smaller sinuses/pits were
gently expanded with a clamp if <3mm (Figure 2A). Hair and ne-
crotic tissue were mechanically removed using a clamp, and the
sinus walls were debrided with a curette. A broad-spectrum local
antibiotic (fusidate/nitrofurantoin-based preparation) was applied
around the sinus to minimize the risk of infection and prevent irri-
tation or dermatitis caused by phenol exposure. Crystallized phe-
nol was applied using a clamp and left in the sinus for 2 minutes,
then absorbed with gauze (Figure 2B). Phenol rapidly liquefied,
filling the sinus, and induced sclerosis by destroying the sinus epi-
thelium, facilitating sinus closure. This process was repeated 2-3
times, depending on the sinus width, taking care to avoid spread to
surrounding tissues. Then, the local antibiotic was reapplied to the
treated area. The site was covered with a gauze dressing.

Follow-up and outcome assessment

Patients were followed at 1, 2 and 4 weeks post-procedure, at 3 and
12months and annually thereafter when possible. In the phenol
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FIGURE 2 (A) Expansion of sinuses/pits with a mosquito clamp and (B) crystallized phenol application using a clamp and absorption with

sterile gauze.

group, additional applications were performed as needed until full
epithelialization, with healing time measured from the first proce-
dure. Telephone interviews were used when in-person visits were
not feasible; patients with suspected recurrence were invited for

examination.

Statistical analysis

Categorical variables were presented as frequencies and compared
using chi-square or Fisher's exact tests. Normally distributed variables
were reported as mean+SD, whereas non-normally distributed and
ordinal variables (including pain scores, satisfaction scores, number
of pits and recovery times) were reported as median with interquar-
tile range (IQR). Propensity score matching (nearest neighbour, 3:1)
included age, sex, prior surgery and year of operation, selected a
priori because of their known association with both treatment alloca-
tion and outcomes. Balance was assessed using standardized mean
differences (SMD), with values <0.10 considered acceptable. All post-
matching covariates were well balanced; however, some differences
(such as abscess history and ASA grades) persisted. No sensitivity
analysis for unmeasured confounding was performed, which we ac-
knowledge as a limitation. A p-value <0.05 was considered statisti-
cally significant. Analyses were performed using R version 4.2.3. The
STROBE checklist was used to structure the manuscript.

RESULTS

A total of 897 patients were analysed: 161 underwent diode laser
and 736 phenol treatment. After 1:3 propensity score matching,
161 laser and 483 phenol cases were included (Table 1). Median age
was 26 (22-32) years, with a strong male predominance (80.4%).
Accordingly, in the laser and phenol groups, the median BMI was
comparable (25.8 [23-28] kg/m? vs. 26.3 [24-29] kg/m?, p=0.1).
Most patients were classified as ASA |. The median number of
pits/sinuses (2 [2, 3] vs. 2 [2-4]; p=0.08), smoking status (42% vs.

51%; p=0.08) and prior PSD surgery (21% vs. 19%; p=0.64) were
comparable. However, the history of abscess was significantly higher
in the laser group (54 patients [34%] vs. 76 patients [16%]; p=0.01).

Median operating time was significantly longer in the laser group
compared to the phenol group (16 [11-20] vs. 5 [5-10] minutes;
p<0.01) (Table 2). An endoscopic camera was used in 57.8% of laser
cases (93 patients), increasing the operating time (17 [15-20] vs. 10
[10-14.5] min, p<0.01).

Same-day discharge was less frequent in the laser group (37
patients [23%] vs. 483 patients [100%]; p<0.01). The remaining
124 patients (77%) in the laser group were discharged on the first
postoperative day. Return to daily activities was 2 (1-5) days after
laser, while it was same-day after phenol (p<0.01). The complica-
tion rate was 6.8% (11 patients) in the laser group, including puru-
lent discharge (n=7), seroma (n=3), and bleeding (n=1), whereas no
complications were reported in the phenol group (p <0.01). Median
24-hour pain scores were also higher after laser (2 [1-3] vs. 1 [0-2],
p=0.01).

Two patients (1%) in the laser group were readmitted due to
pain and managed successfully with nonsteroidal anti-inflammatory
drugs, whereas no readmissions occurred in the phenol group,
though this difference was not statistically significant (p=0.06).
Repeated phenol applications were required in 277 patients (56.3%)
during the first month of follow-up, with 51 patients (10.7%) needing
more than 5 applications. The median number of applications in the
phenol group was 2 (1-3). All patients in the laser group underwent
only a single laser application (p <0.01).

Median healing time was shorter with laser (25 [16-30] vs. 42
[21-63] days; p<0.01) (Figure 3). Median follow-up was 45 (26-59)
months in the laser and 40 (21-58) months in the phenol group.
Recurrence rates were similar (12% [19 patients] vs. 14% [70 pa-
tients]; p=0.47). The overall success rate was 85.1% (n=137) in
the laser group and 85.5% (n=413) in the phenol group (p=0.99).
Patient satisfaction scores were higher with laser (10 [9, 10] vs. 10
[8-10]; p=0.01) (Figure 4).

In a subgroup analysis of recurrent cases (Table 3), abscess
history was higher in the laser group (p=0.01), whereas the prior
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TABLE 1 Patient demographics and clinical characteristics before and after propensity score matching.

Pilonidal sinus disease treatment

Unmatched comparisons

Matched comparisons

Laser ablation Phenol injection Std. Laser ablation Phenol injection Std.

Characteristics N=161 N=736 p value  diff. N=161 N=483 p value  diff.
Age, years® 26 (20-31) 26 (23-32) 0.07 -0.16 26 (20-31) 25(21-31) 0.76 -0.03
Sex, male? 127 (79) 628 (85) 0.06 0.16 127 (79) 391(81) 0.65 -0.05

BMI, kg/m? 25.8(23-28) 26.3 (24-29) 0.1 25.8 (23-28) 26.3 (24-29) 0.1
ASA score

1 144 (89) 451 (61) <0.01 144 (89) 304 (63) <0.01

2 17 (11) 266 (36) 17 (11) 171 (35)

3 0(0) 19 (3) 0(0) 8(2)
Smoking 66 (42) 376 (51) 0.06 66 (42) 245 (51) 0.08
Pits or sinuses 2(2-3) 2(2-4) 0.03 2(2-3) 2(2-4) 0.08
History of abscess 54 (34) 111 (15) <0.01 54 (34) 76 (16) <0.01
Previous PSD 34 (21) 96 (13) 0.01 0.2 34 (21) 92 (19) 0.64 0.05
procedure®
Follow-up time, 45 (26-59) 42 (23-58) 0.8 -0.02 45 (26-59) 40 (21-58) 0.61 0.04

months

Note: Data are expressed as number (percentage) or median (IQR, interquartile range).

Abbreviations: ASA, American Society of Anaesthesiologists; BMI, body mass index; PSD, pilonidal sinus disease; Std. diff., standardized mean

difference.

?Covariates included in the model were age, sex, previous PSD procedure, and year of diagnosis.

history of surgery was comparable between groups (p=0.8). Laser
showed a longer operating time, a higher complication rate, a longer
time to resume daily activities, but a shorter healing time (p <0.05).
Postoperative pain scores did not differ (p=0.14).

DISCUSSION AND CONCLUSIONS

This study presents a comparative analysis of two treatment
approaches for PSD, diode laser and crystallized phenol, using
propensity score-matched analysis. To the best of our knowledge,
this is among the largest matched cohorts reported in the literature
[15-17]. Our findings demonstrated that the laser technique is
associated with a faster complete recovery time and requires only
a single application. Conversely, the phenol technique has a lower
complication rate but often necessitates multiple applications. Both
methods demonstrated low complication rates and were successfully
applied in a large cohort with long-term follow-up, supporting their
safety and feasibility in routine practice.

Minimally invasive techniques are recommended for the treat-
ment of simple and symptomatic PSD [18]. Laser and phenol have
garnered increasing research interest in recent years to determine
the optimal treatment modality. However, existing studies have
often been limited by small sample sizes, which weaken recommen-
dations in current guidelines [5, 18]. Consensus is lacking for compli-
cated or recurrent presentations, especially in patients with a higher
number of pits, abscess history or prior surgeries [2, 5, 19-21]. In this

study, it is noteworthy that minimally invasive treatments were ap-
plied irrespective of the number of pits, abscess history or previous
PSD surgery.

Previous studies have reported that both laser and phenol can
be administered consecutively during the healing process if neces-
sary [9, 14, 20, 22, 23]. Girgin et al. [24] demonstrated that a sin-
gle phenol application achieved a 64% success rate, whereas more
than two applications increased the success rate to 95%. Similarly,
another study reported that the success rate improved from 44.4%
after the first application to 97.4% after the tenth application, with a
median of 2 applications (range 1-14) [21]. In our study, all patients in
the laser group underwent a single application, whereas the median
number of phenol applications was 2 (IQR: 1-3, p<0.01). Notably,
in the phenol group, 56.3% of patients required repeated applica-
tions, with the number of applications reaching up to 20 in one case.
These repeat applications were considered part of the intended
phenol treatment protocol rather than treatment failure. However,
this can be considered a major drawback of phenol treatment, also
highlighted by a recent review by Gil et al. [20]. Despite its feasibility
as an outpatient procedure, the increased number of applications
led to a higher frequency of hospital visits. Furthermore, as phenol
injection was performed under local anaesthesia, debridement of
sinus tracts was challenging, potentially contributing to the need for
multiple applications.

One advantage of minimally invasive techniques is their flexibil-
ity in being performed under general, regional or local anaesthesia,
depending on surgeon and patient preferences, influencing hospital
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TABLE 2 Early and late clinical outcomes of PSD laser ablation
and phenol injection treatment.

Laser Phenol
ablation injection p

QOutcomes N=161 N=483 value
Operating time, min 15 (10-19) 5(5-10) <0.01
Postoperative pain 2(1-3) 1(0-2) 0.01
in 24h
Length of hospital stay

Same-day 37(23) 363 (100) <0.01

discharge

Discharge after 124 (77) 0(0)

24h
Return to daily life, 2 (1-5) Same day <0.01
days
Complications 11 (6.8) 0(0) <0.01
Readmission 2 (1) 0(0) 0.06
Number of 1(1) 2(1-3) <0.01
applications
Complete healing 25 (16-30) 42 (21-63) <0.01
time, days
Recurrence

Yes 19 (12) 70 (14) 0.47

No 137 (85) 413 (86)

Unknown 5(3) 0(0)
Overall success rate 137 (85.1) 413 (85.5) 0.99
Satisfaction score— 10 (9-10) 10 (8-10) 0.01

Likert scale

Note: Data are expressed as number (percentage) or median (IQR
interquartile range).

Abbreviation: PSD, pilonidal sinus disease.

length of stay [3, 16]. ESCP guidelines support local anaesthesia
for minimally invasive procedures in PSD by a low level of evidence
due to the lack of adequately powered randomized trials [5]. Local
anaesthesia facilitates immediate discharge, offering logistical and
economic benefits. In our study, patients in the phenol group were
not hospitalized, resuming daily activities immediately following the
procedure, whereas some laser patients stayed overnight for com-
fort, not due to procedural or anaesthetic necessity. Therefore, the
observed difference in hospital stay should not be interpreted as an
advantage of phenol over laser but rather as a reflection of patient
preference.

Operating time was significantly longer in the laser group, largely
due to the frequent use of endoscopic camera assistance, although
both procedures remained shorter than conventional excisional
techniques [16, 17]. Pain assessment and complication risk analysis
are critical in PSD evaluation. In two studies comparing laser and
phenol, it was shown that laser was associated with lower postoper-
ative pain [15, 17]. In our study, postoperative pain was significantly
higher in the laser group compared to the phenol group, although
pain remained mild in both cohorts. Contrary to the study by Taskin
et al. [17] showing lower complication rates in laser, Emral et al. [15]

reported comparable complication rates. In our study, postopera-
tive complication rates were significantly different: 6.8% in the laser
group versus none in the phenol group. Notably, complications in
the laser group were minor, including seroma formation and purulent
discharge, none of which required intervention. A systematic review
on non-excisional methods reported a wide range of complication
rates (1.6%-9.5%—laser and 0%-16%—phenol) highlighting the chal-
lenge of defining complications [2]. Nonetheless, the complication
rates observed in our study were consistent with the existing liter-
ature. However, the absence of complications in the phenol group
does not imply that the technique is entirely risk-free. A low rate of
wound complications in the phenol technique has been noted as a
key advantage [4] although rare but serious adverse effects, such
as chemical burns and tissue necrosis, have also been reported [16].
Therefore, surgical experience and careful management of potential
complications remain crucial in optimizing outcomes. Two patients
in the laser group required readmission for pain but were managed
with NSAIDs. We believe this reflected patient-related factors such
as suboptimal adherence to analgesics rather than a side effect of
the laser itself.

Another key outcome was complete healing time. Previous stud-
ies and guidelines have recommended phenol over excisional meth-
ods for its shorter healing time, albeit with a low level of evidence [5,
18]. Similarly, laser is advocated for faster healing [23], with reported
median healing times of 18-47days [3]. A review by Gil et al. [20]
found phenol healing times of 7-56 days. Another study reported re-
markably short complete healing times, with a mean of 15-20days in
both groups [16]. Compared with the existing literature, our findings
were consistent for both groups. The prolonged healing time asso-
ciated with phenol may be attributed to the lower rate of achieving
definitive cure with a single application, as noted in previous studies
[21, 22, 24, 25]. Additionally, faster wound healing with laser was
attributed to its contraction effect, accelerating tract closure [15].
Success rates for phenol range from 62% to 95%, depending on the
number of applications [25]. A large study involving 1026 patients
undergoing phenol reported an 84.3% success rate, with a mean
of 2.1 applications [26]. While additional applications increase the
overall success, they also prolong healing. In contrast, laser studies
have demonstrated success rates of 80-95% with a single applica-
tion [2, 3, 13, 27, 28]. Similarly, in our study, success rates were 85%
for the laser and 86% for the phenol group.

Recurrence rates increase with longer follow-up [29]. A meta-
analysis [29] showed phenol recurrence increasing from 14.1% at
24 months to 40.4% at 60 months, and laser from 5.1% to 36.6% over
the same period. Our recurrence rates were 12% (laser) and 14%
(phenol) at a median follow-up of 45 and 40months, respectively.
These findings are consistent with previously reported data while
follow-up durations exceeded those of the previous studies. A pro-
spective study on phenolization reported 4 of 7 patients relapsed
after 50 months, underscoring the need for extended follow-up [30].
These results further support the long-term efficacy of both tech-
niques in maintaining acceptable recurrence rates with high patient
satisfaction.
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FIGURE 4 Patient satisfaction level Scatter Plot of Patient Satisfaction Levels
comparison for laser vs. phenol groups.
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This study has several limitations. The retrospective design
carries a risk of bias, and despite propensity score matching, resid-
ual confounding from unmeasured variables cannot be excluded.
Excluding variables such as abscess history or ASA score from the
matching criteria may have introduced selection bias, but parame-
ters were chosen as extensively as possible while maintaining sam-
ple size. Procedures were performed in different institutions with
varying anaesthesia and discharge policies, so the observed dif-
ference in hospital stay likely reflects institutional differences re-
garding patient preferences rather than a procedural requirement.
Although our cohort is among the largest with long-term follow-up,
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prospective randomized trials with standardized protocols are
needed to validate these results. Cost analysis was not feasible be-
cause of differing healthcare settings, though the laser group's treat-
ment in a public hospital could likely reduce costs compared with
private settings.

Both laser and phenol appear effective for PSD, demonstrating
recurrence and complication rates that are consistent with previ-
ously published studies, along with high patient satisfaction. Phenol
offers the advantage of an ambulatory procedure with faster re-
turn to daily activities, whereas laser requires fewer applications
and achieves healing faster. Considering patient preferences and
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TABLE 3 Comparison in recurrence-matched cases.

Laser ablation Phenol

N=19 injection N=70  pvalue
Previous PSD 6(32) 20(29) 0.8
procedure
Previous abscess 10 (53) 14 (20) 0.01
Number of pits/ 2(2-3) 2(2-4) <0.01
sinuses
Operating time, 16 (11-20) 5(5-10) <0.01
min
Postoperative 2(11) 0(0) 0.04
complication
Postoperative pain 1(0.25-2.75) 1(1-2) 0.14
in24h
Return to daily 1.5 (1-3.5) Same day <0.01
life, days
Complete healing 22 (19-30) 42 (21-99) <0.01

time, days

Note: Data are expressed as number (percentage) or median (IQR
interquartile range).

Abbreviations: IQR, interquartile range; PSD, pilonidal sinus disease.

institutional resources, both minimally invasive techniques are viable
options. However, randomized controlled trials with larger cohorts
are needed to provide a higher level of evidence. The present data
may serve as a rationale for such a trial, establishing equipoise be-

tween the techniques.

AUTHOR CONTRIBUTIONS

Abdullah Sami Maden: Data curation; methodology; visualiza-
tion. Afag Aghayeva: Data curation; investigation; methodology.
Bilgi Baca: Validation; conceptualization; supervision. Cigdem
Benlice: Conceptualization; investigation; writing - review and
editing. Fahrettin Acar: Data curation; methodology. inci Kurtul:
Investigation; data curation; methodology; visualization. Metincan
Erkaya: Formal analysis; methodology; data curation; software.
ismail Ahmet Bilgin: Conceptualization; methodology; investiga-
tion; validation; visualization; writing - review and editing; writing
- original draft; supervision; project administration; data curation;
resources. ismail Hamzaoglu: Conceptualization; methodology;
supervision. Osman Dogru: Supervision; conceptualization; valida-
tion; resources. Nur Ramoglu: Methodology; writing - review and
editing; writing - original draft; data curation; validation; investiga-
tion; resources; project administration. Ersin Turan: Methodology;
data curation; investigation; writing - original draft; visualization.
Onur Saylik: Data curation; writing - original draft; methodology;
resources. Tayfun Karahasanoglu: Conceptualization; methodology;

supervision.

ETHICS STATEMENT

Ethical approval for this study was obtained from Acibadem Mehmet
Ali Aydinlar University (ID: 2025-01/43). All procedures were per-
formed in accordance with the ethical standards of the institu-
tional and national research committee and with the 1964 Helsinki

Declaration and its later amendments or comparable ethical stand-
ards. Informed consent was obtained from all individual participants

included in the study.

FUNDING INFORMATION
There is no grant support or financial relationship.

CONFLICT OF INTEREST STATEMENT

All the authors declare that they have no financial or personal rela-
tionships with any organizations that could inappropriately influence
(bias) their work. There are no conflicts of interest related to the
research, authorship or publication of this article.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available on
request from the corresponding author. The data are not publicly
available due to privacy or ethical restrictions.

ORCID

[smail Ahmet Bilgin ) https://orcid.org/0000-0002-2073-842X
https://orcid.org/0000-0002-3748-4649
https://orcid.org/0000-0001-5424-9037
https://orcid.org/0000-0002-5211-1779
https://orcid.org/0000-0002-4707-6059

Nur Ramoglu
Onur Saylik
Cigdem Benlice
Metincan Erkaya

inci Kurtul ) https://orcid.org/0000-0002-7706-7532
Afag Aghayeva "= https://orcid.org/0000-0002-5317-8545
Ersin Turan " https://orcid.org/0000-0002-6413-6949

Abdullah Sami Maden "= https://orcid.org/0000-0001-7761-7074
https://orcid.org/0000-0003-1797-1770
Tayfun Karahasanoglu "= https://orcid.org/0000-0001-9700-0450
[smail Hamzaoglu ) https://orcid.org/0000-0002-2131-3298
https://orcid.org/0000-0003-1704-2533
https://orcid.org/0000-0002-8761-3904

Fahrettin Acar

Bilgi Baca

Osman Dogru

REFERENCES

1. Johnson EK, Vogel JD, Cowan ML, Feingold DL, Steele SR. The
American Society of Colon and Rectal Surgeons' clinical practice
guidelines for the Management of Pilonidal Disease. Dis Colon
Rectum. 2019;62(2):146-57. https://doi.org/10.1097/DCR.00000
00000001237

2. Huurman EA, Galema HA, de Raaff CAL, Wijnhoven BPL,
Toorenvliet BR, Smeenk RM. Non-excisional techniques for the
treatment of intergluteal pilonidal sinus disease: a systematic re-
view. Tech Coloproctol. 2023;27(12):1191-200. https://doi.org/10.
1007/s10151-023-02870-7

3. Romic I, Augustin G, Bogdanic B, Bruketa T, Moric T. Laser treat-
ment of pilonidal disease: a systematic review. Lasers Med Sci.
2022;37(2):723-32. https://doi.org/10.1007/s10103-021-03379
-X

4. Gan XX, Liu P, Chen SH, Li J, Zhao X, Chen W, et al. A meta-analysis
comparing phenol treatment with surgical excision for pilonidal
sinus. Asian J Surg. 2024;47(1):8-15. https://doi.org/10.1016/j.asj-
sur.2023.06.111

5. Ojo D, Gallo G, Kleijnen J, Haas S, Danys D, Dardanov D, et al.
European Society of Coloproctology guidelines for the manage-
ment of pilonidal disease. Br J Surg. 2024;111(10):znae237. https://
doi.org/10.1093/bjs/znae237

85U8017 SUOWILLOD 3A1TER1D) 3|qeo! [dde au1 Aq peuAob 8 Sappiie YO ‘8sh JO SNl 10j AeiqiT 8UIUO A8]1M UO (SUORIPUOD-PUR-SWLBILIO A [IM AsRIq Ul |UO//SdNY) SUORIPUOD pue sWwie | 8y} 88S *[GZ0z/TT/ST] Uo Arigiauluo 48| ‘se1seAlN 1ojowp L 9 N!ifes Inquess| Aq 2820, IPOS/TTTT OT/I0p/Wo A8 | imAreiq1juljuo//sdiy wolj pepeoiumoqd ‘TT ‘5202 ‘STETEYT


https://orcid.org/0000-0002-2073-842X
https://orcid.org/0000-0002-2073-842X
https://orcid.org/0000-0002-3748-4649
https://orcid.org/0000-0002-3748-4649
https://orcid.org/0000-0001-5424-9037
https://orcid.org/0000-0001-5424-9037
https://orcid.org/0000-0002-5211-1779
https://orcid.org/0000-0002-5211-1779
https://orcid.org/0000-0002-4707-6059
https://orcid.org/0000-0002-4707-6059
https://orcid.org/0000-0002-7706-7532
https://orcid.org/0000-0002-7706-7532
https://orcid.org/0000-0002-5317-8545
https://orcid.org/0000-0002-5317-8545
https://orcid.org/0000-0002-6413-6949
https://orcid.org/0000-0002-6413-6949
https://orcid.org/0000-0001-7761-7074
https://orcid.org/0000-0001-7761-7074
https://orcid.org/0000-0003-1797-1770
https://orcid.org/0000-0003-1797-1770
https://orcid.org/0000-0001-9700-0450
https://orcid.org/0000-0001-9700-0450
https://orcid.org/0000-0002-2131-3298
https://orcid.org/0000-0002-2131-3298
https://orcid.org/0000-0003-1704-2533
https://orcid.org/0000-0003-1704-2533
https://orcid.org/0000-0002-8761-3904
https://orcid.org/0000-0002-8761-3904
https://doi.org/10.1097/DCR.0000000000001237
https://doi.org/10.1097/DCR.0000000000001237
https://doi.org/10.1007/s10151-023-02870-7
https://doi.org/10.1007/s10151-023-02870-7
https://doi.org/10.1007/s10103-021-03379-x
https://doi.org/10.1007/s10103-021-03379-x
https://doi.org/10.1016/j.asjsur.2023.06.111
https://doi.org/10.1016/j.asjsur.2023.06.111
https://doi.org/10.1093/bjs/znae237
https://doi.org/10.1093/bjs/znae237

BILGIN ET AL.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Meinero P, Mori L. Endoscopic pilonidal sinus treatment (EPSIT).
Tech Coloproctol. 2014;18(4):389-92. https://doi.org/10.1007/
s10151-013-1073-y

Enriquez-Navascues JM, Emparanza JI. Management of pilonidal
sinus disease: up-to-date. Color Dis. 2019;21(7):732-41. https://
doi.org/10.1111/codi.14673

Brown SR, Hind D, Strong E, Bradburn M, Din F, Lee E, et al. Real-
world practice and outcomes in pilonidal surgery: Pilonidal Sinus
Treatment Studying The Options (PITSTOP) cohort. Br J Surg.
2024;111(3):znae009. https://doi.org/10.1093/bjs/znae009
Kayaalp C, Aydin C. Review of phenol treatment in sacrococcygeal
pilonidal disease. Tech Coloproctol. 2009;13(3):189-93. https://
doi.org/10.1007/s10151-009-0528-9

Giamundo P, Geraci M, Tibaldi L, Valente M. Endoscopic pilonidal
sinus treatment: long-term results of a prospective series. Color
Dis. 2021;23(8):2084-91. https://doi.org/10.1111/codi.15638
Hjermstad MJ, Fayers PM, Haugen DF, Caraceni A, Hanks GW, Loge
JH, et al. Studies comparing numerical rating scales, verbal rating scales,
and visual analogue scales for assessment of pain intensity in adults: a
systematic literature review. J Pain Symptom Manag. 2011;41(6):1073-
93. https://doi.org/10.1016/j.jpainsymman.2010.08.016

Jebb AT, Ng V, Tay L. A review of key Likert scale development ad-
vances: 1995-2019. Front Psychol. 2021;12:637547. https://doi.
org/10.3389/fpsyg.2021.637547

Pappas AF, Christodoulou DK. A new minimally invasive treatment
of pilonidal sinus disease with the use of a diode laser: a prospective
large series of patients. Color Dis. 2018;20(8):0207-0214. https://
doi.org/10.1111/codi.14285

Dessily M, Dziubeck M, Chahidi E, Simonelli V. The SiLaC procedure
for pilonidal sinus disease: long-term outcomes of a single institu-
tion prospective study. Tech Coloproctol. 2019;23(12):1133-40.
https://doi.org/10.1007/s10151-019-02119-2

Emral AC, Giilen M, Ege B. Evaluating efficacy and outcomes: com-
parison of laser treatment and crystallized phenol in pilonidal sinus
disease. Front Surg. 2025;11:1494382. https://doi.org/10.3389/
fsurg.2024.1494382

Dénmez M, Uludag M. Evaluation of the early outcomes of laser-
endoscopic pilonidal sinus treatment combination and comparison
with the combination of cautery-phenol-endoscopic pilonidal sinus
treatment. Cureus. 2022;14(7):e26948. https://doi.org/10.7759/cu-
reus.26948

Taskin AK, Ozcetin B. Comparison of the effectiveness of laser and
crystallized phenol in the treatment of sacrococcygeal pilonidal
sinus. Cir Cir. 2023;91(3):297-303. https://doi.org/10.24875/CIRU.
22000461

Huurman EA, de Raaff CAL, Sloots PCEJ, Lapid O, van der Zee HH,
Botger W, et al. Dutch national guideline on the management of in-
tergluteal pilonidal sinus disease. Br J Surg. 2024;111(12):znae281.
https://doi.org/10.1093/bjs/znae281

Galati G, Sterpetti AV, Tartaglia E, Basso L, Nicolanti V. Therapeutic
approaches to patients with pilonidal sinus based on specific clini-
cal characteristics. Eur J Plast Surg. 2012;35(8):595-8. https://doi.
org/10.1007/s00238-011-0662-2

Gil LA, Deans KJ, Minneci PC. Management of pilonidal disease: a
review. JAMA Surg. 2023;158(8):875-83. https://doi.org/10.1001/
jamasurg.2023.0373

22.

23.

24.

25.

26.

27.

28.

29.

30.

¥ 2@ G
{; EscP W “~Mam,

Kargin S, Dogru O, Turan E, Kerimoglu RS, Nazik EE, Esen E.
Previously operated recurrent pilonidal sinus treated with crys-
tallized phenol: twenty-year experience in a cohort study. Turk
J Surg. 2022;38(2):187-95. https://doi.org/10.47717/turkjsurg.
2022.5247

Kaymakcioglu N, Yagci G, Simsek A, Unlu A, Tekin OF, Cetiner S,
et al. Treatment of pilonidal sinus by phenol application and fac-
tors affecting the recurrence. Tech Coloproctol. 2005;9(1):21-4.
https://doi.org/10.1007/s10151-005-0187-4

Shinde VS, Jajoo S, Shinde RK. Advancements in surgical ap-
proaches for sacrococcygeal pilonidal sinus: a comprehensive re-
view. Cureus. 2024;16(9):e68502. https://doi.org/10.7759/cureus.
68502

Girgin M, Kanat BH. The results of a one-time crystallized phenol
application for pilonidal sinus disease. Indian J Surg. 2014;76(1):17-
20. https://doi.org/10.1007/s12262-012-0548-y

Emiroglu M, Karaali C, Esin H, Akpinar G, Aydin C. Treatment of
pilonidal disease by phenol application. Turk J Surg. 2017;33(1):5-9.
https://doi.org/10.5152/UCD.2016.3532

Dogru O, Kargin S, Turan E, Kerimoglu RS, Nazik EE, Ates D.
Long-term outcomes of crystallized phenol application for
the treatment of pilonidal sinus disease. J Dermatolog Treat.
2022;33(3):1383-90. https://doi.org/10.1080/09546634.2020.
1818676

Bilgin IA, Tanal M, Ramoglu N, Ozben V, Sahin |, Aghayeva A, et al.
Short- and mid-term results of diode laser treatment in pilonidal
sinus disease and the role of endoscopic camera use on outcomes.
Tech Coloproctol. 2023;27(10):921-8. https://doi.org/10.1007/
s10151-023-02831-0

Bonito F, Cerejeira D, Goulao J, de Assuncdo Gongalves J. A ret-
rospective study of the safety and efficacy of a radial diode laser
probe in the management of pilonidal sinus disease. Dermatologic
Surg. 2021;47(9):1224-8. https://doi.org/10.1097/DSS.00000
00000003080

Stauffer VK, Luedi MM, Kauf P, Schmid M, Diekmann M, Wieferich
K, et al. Common surgical procedures in pilonidal sinus disease: a
meta-analysis, merged data analysis, and comprehensive study
on recurrence. Sci Rep. 2018;8(1):3058. https://doi.org/10.1038/
s41598-018-20143-4

de Kort J, Pronk A, Vriens MR, Smakman N, Furnee EJB.
Phenolization of the sinus tract in recurrent sacrococcygeal pilon-
idal sinus disease: long-term results of a prospective cohort study.
Int J Color Dis. 2024;39(1):168. https://doi.org/10.1007/s00384-
024-04742-4

How to cite this article: Bilgin iA, Ramoglu N, Saylik O, Benlice
C, Erkaya M, Kurtul I, et al. Comparison of short- and
long-term outcomes of diode laser vs. crystallized phenol
treatment for pilonidal sinus disease: A propensity score-
matched multicentre study. Colorectal Dis. 2025;27:¢70282.
https://doi.org/10.1111/codi.70282

85U8017 SUOWILLOD 3A1TER1D) 3|qeo! [dde au1 Aq peuAob 8 Sappiie YO ‘8sh JO SNl 10j AeiqiT 8UIUO A8]1M UO (SUORIPUOD-PUR-SWLBILIO A [IM AsRIq Ul |UO//SdNY) SUORIPUOD pue sWwie | 8y} 88S *[GZ0z/TT/ST] Uo Arigiauluo 48| ‘se1seAlN 1ojowp L 9 N!ifes Inquess| Aq 2820, IPOS/TTTT OT/I0p/Wo A8 | imAreiq1juljuo//sdiy wolj pepeoiumoqd ‘TT ‘5202 ‘STETEYT


https://doi.org/10.1007/s10151-013-1073-y
https://doi.org/10.1007/s10151-013-1073-y
https://doi.org/10.1111/codi.14673
https://doi.org/10.1111/codi.14673
https://doi.org/10.1093/bjs/znae009
https://doi.org/10.1007/s10151-009-0528-9
https://doi.org/10.1007/s10151-009-0528-9
https://doi.org/10.1111/codi.15638
https://doi.org/10.1016/j.jpainsymman.2010.08.016
https://doi.org/10.3389/fpsyg.2021.637547
https://doi.org/10.3389/fpsyg.2021.637547
https://doi.org/10.1111/codi.14285
https://doi.org/10.1111/codi.14285
https://doi.org/10.1007/s10151-019-02119-2
https://doi.org/10.3389/fsurg.2024.1494382
https://doi.org/10.3389/fsurg.2024.1494382
https://doi.org/10.7759/cureus.26948
https://doi.org/10.7759/cureus.26948
https://doi.org/10.24875/CIRU.22000461
https://doi.org/10.24875/CIRU.22000461
https://doi.org/10.1093/bjs/znae281
https://doi.org/10.1007/s00238-011-0662-2
https://doi.org/10.1007/s00238-011-0662-2
https://doi.org/10.1001/jamasurg.2023.0373
https://doi.org/10.1001/jamasurg.2023.0373
https://doi.org/10.47717/turkjsurg.2022.5247
https://doi.org/10.47717/turkjsurg.2022.5247
https://doi.org/10.1007/s10151-005-0187-4
https://doi.org/10.7759/cureus.68502
https://doi.org/10.7759/cureus.68502
https://doi.org/10.1007/s12262-012-0548-y
https://doi.org/10.5152/UCD.2016.3532
https://doi.org/10.1080/09546634.2020.1818676
https://doi.org/10.1080/09546634.2020.1818676
https://doi.org/10.1007/s10151-023-02831-0
https://doi.org/10.1007/s10151-023-02831-0
https://doi.org/10.1097/DSS.0000000000003080
https://doi.org/10.1097/DSS.0000000000003080
https://doi.org/10.1038/s41598-018-20143-4
https://doi.org/10.1038/s41598-018-20143-4
https://doi.org/10.1007/s00384-024-04742-4
https://doi.org/10.1007/s00384-024-04742-4
https://doi.org/10.1111/codi.70282

	Comparison of short- and long-term outcomes of diode laser vs. crystallized phenol treatment for pilonidal sinus disease: A propensity score-matched multicentre study
	Abstract
	INTRODUCTION
	METHOD
	Study design
	Definitions
	Eligibility and contraindications
	Details about surgical procedures
	Laser procedure
	Phenol procedure

	Follow-up and outcome assessment
	Statistical analysis

	RESULTS
	DISCUSSION AND CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ETHICS STATEMENT
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES


