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Abstract

Introduction Patients with mild pilonidal disease often experience symptom resolution without excision. We hypothesized
that treating symptom-free/asymptomatic pilonidal patients with regular epilation alone had similar recurrence rate as
patients who were also treated surgically.

Method Patient data were prospectively collected 2/2019-11/2022 at our Pilonidal Clinic. All patients received regular epi-
lation; all patients presented before 12/2020 also underwent pit excision using trephines. Starting 1/2021, only symptomatic
patients underwent pit excision; symptom-free patients at presentation received only regular epilation. Recurrence rates were
statistically analyzed.

Results 255 patients (male:54.4%, female:45.6%), median age 17.3years (IQR:15.8-19.1) were followed for median
612.5days (IQR:367.5-847). 44.1% identified as Hispanic, 36.5% Caucasian, 17.1% Asian, 2.4% Black. Median symptom
duration at presentation was 180.5days (IQR:44.5-542.5). 160 patients were initially treated with surgical excision and regu-
lar epilation, while 95 patients with regular epilation only. The failure rate between patients who received surgical excision
initially and recurred (9.4%) and patients who received epilation only and recurred (12.6%) was similar, after controlling
for sex, race, age, comorbidities, skin type, hair color, hair thickness (p > 0.05). Patients who recurred after only undergoing
regular epilation all underwent surgical excision, median 100days (IQR:59.5-123.5) after initial presentation.

Conclusion Regular epilation alone is an acceptable treatment for symptom-free pilonidal patients.
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Introduction with participation in work, school and sports and negatively

impacts quality of life [3].

Pilonidal disease (PD) is a suppurative condition of the
sacrococcygeal region resulting in chronic drainage, pain,
and infection [1]. PD is thought to be an acquired condition
caused by recurrent microtrauma to the gluteal cleft due to
friction, moisture and hair retention [1]. Risk factors for PD
include male sex, hirsutism, and poor hygiene [2]. There are
an estimated 70,000 new cases of PD annually in the US,
and the average age at presentation for men is 21 years com-
pared to 19 years among women [2]. PD often interferes
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Patients presenting with acute abscess due to PD are
treated with incision and drainage [1]. The treatment of
chronic PD, however, is controversial. While PD patients
are commonly treated with operative excision, minimally
symptomatic patients can be managed with non-operative
methods including good hygiene practices and hair removal
[1]. One systematic review found that the recurrence of PD
after laser epilation is 0-28% [4]. However, most study
participants in this review had a history of prior opera-
tive intervention, so the risk of recurrence after epilation
monotherapy is unknown [4]. Non-operative interventions
include sinus pit ablation with phenol application and seal-
ing off sinus pits with fibrin glue [5, 6]. Compared to opera-
tive management, non-operative techniques offer faster
healing and fewer complications, but may result in higher
rates of recurrence [1].
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Simple operative management for chronic PD includes
the lay open technique and excision with primary closure
either midline or off-midline [1]. Excision with primary
closure off midline has the lowest recurrence rate among
these techniques (1.4%) compared to primary midline clo-
sure (10.3%) and the lay open technique (4.5%) [7]. Other
more complicated techniques using flaps include the Kary-
dakis Flap, Rhomboid Flap, and Bascom Procedure and are
considered when a patient has extensive sinus disease or
significant granulation tissue unlikely to heal by primary or
secondary intention [1]. These procedures have a low recur-
rence rate (< 5%) but 20-41% of patients suffer severe post-
operative morbidity [8, 9]. Minimally invasive technique
such as the Gips procedure excises each sinus pit using a
trephine then extracting hair and debris from each opening:
In one study with 2,347 patients who underwent the Gips
procedure, only 5.8% experienced disease recurrence after
16 months [10].

Many physicians who treat patients with PD believe sur-
gical excision is needed to prevent future recurrence, even
if the symptoms have already resolved after an incision and
drainage procedure or after no invasive treatment. No prior
studies have assessed non-operative management only in
asymptomatic PD patients. In this study, we assessed the
risk of recurrence among PD patients who received epila-
tion monotherapy and those who received both epilation
and operative management. We hypothesized that patients
with symptom-free PD can be treated with epilation only.

Methods

Study design This is an observational study on all patients
who presented to our pilonidal care clinic from February
2019 to November 2022. This study was approved by the
Stanford University Institutional Review Board (#52,040).

Data recording Patients’ demographics, comorbidities,
Fitzpatrick skin type classification (1 to 6), hair color (light
vs. dark), and hair thickness (fine, medium, thick), number
of laser epilation sessions, procedure received (incision and
drainage, trephination of pilonidal pits, re-excision), fol-
low up period, and recurrence rates were recorded. At each
clinic visit, photographs of the gluteal cleft were taken.
These photographs were used to determine the skin and hair
characteristics using standardized charts and adjudicated by
two observers to ensure accuracy and consistency.

Patient treatment All patients received counseling to
maintain good hygiene and regular and/or manual epila-
tion at the gluteal cleft. In addition, all patients presented
from February 2019 to December 2020 also underwent pit
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excision (Gips procedure [10]) using trephines [11]. Circu-
lar incisions were made by reusable trephine (4 or 5 mm in
diameter) to take out the pits. Through these incisions, the
sinuses were debrided, and any hair or granulation tissue
was removed. The wounds were left to heal by secondary
intention. After surgical intervention, patients were seen in
clinic within one to two weeks and every six to eight weeks
for laser epilation. Starting January 2021, only patients who
were symptomatic (pain or drainage at the gluteal cleft) at
initial clinic presentation underwent pit excision. Patients
who were symptomatic previously but all symptoms
resolved by their first clinic presentation were considered
symptom-free/asymptomatic and received only hygiene
counseling and regular epilation. Recurrence was defined
as the return of any of the following more than four weeks
after surgical excision: pain, drainage, erythema, swelling
at the gluteal cleft, presence of draining tract or abscess, or
undergoing additional incision and drainage procedure. A
patient that developed recurrence regardless of prior treat-
ment underwent repeat pit excision.

Manual and/or laser epilation After the initial clinic or hos-
pital visit, all patients were started on weekly or biweekly
manual epilation at the gluteal cleft, using hand-held or
electric razors. Laser epilation was started as soon as pos-
sible [LightSheer Quattro diode laser (Lumenis, Yokneam,
Israel)]. The laser treatment area extended from the gluteal
cleft to 5 cm bilaterally, superiorly to the border of the but-
tock, and anteriorly to 5 cm from the anus. Each patient
underwent laser epilation every six to eight weeks with a
goal of achieving > 90% hair reduction compared to the hair
amount at initial presentation. The percentage of hair reduc-
tion was determined by comparing the gluteal cleft photo-
graphs taken at each clinic visit. Once patient reached > 90%
hair reduction, patients were followed every 3—6 months
and additional laser epilation performed as needed [12].

Data analysis We performed descriptive statistics of patient
demographics, comorbidities, Fitzpatrick skin type clas-
sification, hair color, and hair thickness. We compared the
recurrence rate between the operative and non-operative
groups using a Chi’ test and a multivariate logistic regres-
sion model controlling for age, race, sex, comorbidities, hair
removal methods, Fitzpatrick skin type classification, hair
color, and hair thickness. We used Stata/MP Version 15.1
software to perform our statistical analyses. The level of
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significance was set at 0.05, and a p-value less than that was
considered statistically significant.

Results

We collected data from 251 patients. The median age was
17.3 years (IQR:15.8-19.1) with 136 (54.4%) male and 115
(45.6%) female (Table 1). 92 patients (36.5%) identified as
Caucasian, 111 (44.1%) identified as Hispanic, 43 (17.1%)
identified as Asian, and 6 (2.4%) identified as Black. 41
patients (16.2%) reported at least one comorbidity. There
was no significant difference in sex, race, or presence of
one or more comorbidities between the operative and non-
operative groups, but those in the operative group were
significantly younger compared to the non-operative group
(median 17.0 years vs. 18.8 years, p=0.01).

In terms of Fitzpatrick Skin Type, 1 patient (0.4%) had
Type I, 28 patients (11.1%) had Type II, 55 patients (21.8%)
had Type III, 152 patients (60.3%) had type IV, and 16
patients (6.4%) had type V. There was no significant dif-
ference in the frequency of Fitzpatrick Skin Type between
the operative and non-operative groups. There was also
no difference in the frequency of hair thickness, hair den-
sity, or hair color between the operative and non-operative
groups (Table 1). However, hair amount significantly varied
between the two groups: Among the non-operative group
38 patients (45.3%) had a moderate or large amount of hair
compared to 57 patients (35.4%) in the operative group
(p=0.02).

Initially, 169 patients (66.5%) were treated with surgi-
cal excision and regular epilation (operative group), and
85 patients (33.5%) were managed with regular epilation
only (non-operative group). The recurrence rate among the
operative group (9.4%) and non-operative group (12.6%)
was similar (p=0.42). When controlling for sex, race, age,

Table 1 Characteristics of patients underwent non-operative vs. operative management

All patients (n=252) Non-operative Management Group (n=85) Operative Management Group (n=166) p-value

Sex

Male 136 (54.0%) 44 (51.8%)
Female 115 (45.6%) 40 (47.1%)
Race

White 92 (36.5%) 33
Hispanic 111 (44.1%) 33

Asian 43 (17.1%) 17

Black 6 (2.4%) 2

Age* 17.3 (15.8-19.1) 18.8 (16.5-20.4)
Comorbidity

No 211 (83.7%) 72 (84.7%)
Yes 41 (16.3%) 12 (14.1%)
Fitz-Patrick Skin Type

I 1 (0.4%) 0 (0%)

I 28 (11.1%) 14 (16.5%)
11 55 (21.8%) 23 (27.1%)
v 152 (60.3%) 43 (50.6%)
v 16 (6.4%) 5(5.9%)
Hair Amount*

Minimal 150 (61.0%) 46 (54.8%)
Moderate 70 (28.5%) 23 (27.4%)
Large 26 (10.6%) 15 (17.9%)
Hair Thickness

Fine 23 (12.0%) 7 (12.1%)
Medium 92 (48.0%) 34 (58.6)
Coarse 77 (40.1%) 17 (29.3%)
Hair Density

Thin 67 (28.9%) 25 (32.9%)
Medium 37 (16.0%) 13 (17.1%)
Thick 128 (55.2%) 38 (50.0%)
Hair Color

Light 27 (12.9%) 12 (17.6%)
Dark 182 (87.1%) 56 (82.4%)

0.35
91 (54.8%)
75 (45.2%)
0.63
59
78
26
3
17.0 (15.4-18.4) 0.01
0.75
138 (83.1%)
28 (16.9%)
0.12
1 (0.6%)
14 (8.4%)
32 (19.3%)
108 (65.1%)
11 (6.6%)
0.02
104 (62.7%)
47 (29.2%)
10 (6.2%)
0.1
16 (12.0%)
57 (42.9%)
60 (45.1%)
0.55
42 (27.1%)
24 (15.5%)
89 (57.4%)
0.16
15 (10.7%)
125 (89.3%)
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comorbidities, skin type, hair color, hair amount, hair thick-
ness, and hair density, the odds of treatment failure among
the non-operative group was 1.2 times greater than the odds
of treatment failure among the operative group (95% CI:
-0.1-2.6, p=0.07). Patients who recurred after initial non-
operative management all underwent surgical excision. The
median time from first presentation to surgical excision
after failing the initial non operative management was 100
days (IQR: 59.5-123.5). No patient who underwent surgical
excision after failing the initial non operative management
experienced recurrence during the follow up period.

Discussion

In this observational study, we found that patients with
symptom-free PD who received epilation monotherapy
experienced a similar treatment failure rate compared to
those who also received operative intervention after con-
trolling for sex, race, age, comorbidities, skin type, hair
amount, hair thickness, hair density, and hair color. These
findings provide support for treating symptom-free/asymp-
tomatic PD patients with first-line hair removal rather than
surgical excision.

Prior research has established that epilation after surgical
excision of PD greatly reduces the rate of treatment failure:
Pronk et al. reviewed 14 studies showing that PD patients
who underwent operative intervention followed by laser
epilation experienced a recurrence rate of 9.3% compared
to a 19.7% recurrence rate among those who underwent
operative intervention without epilation [13]. While hair
removal is accepted as a critical element in treatment of PD,
our research study is the first to compare the failure rates of
epilation monotherapy vs. operative intervention. Our find-
ings suggest that laser epilation alone may be an effective
treatment option for select PD patients.

This study was limited to patients with symptom-free/
asymptomatic PD. In our clinic, we use the following crite-
ria to identify symptom-free/asymptomatic PD patients: no
active drainage of blood or pus from sinus pits; no ongoing
pain or discomfort at the gluteal cleft; no draining sinus or
granuloma present at the gluteal cleft; and no prior operative
intervention. We found that epilation monotherapy may be a
reasonable treatment option for patients with symptom-free/
asymptomatic PD, and providers can easily identify appro-
priate patients with a thorough history and physical exam.

Additionally, all twelve patients who failed epilation
monotherapy subsequently underwent surgical excision.
Among those in the non-operative group who failed initial
treatment, the median time from initial presentation to surgi-
cal excision was 100 days. After second-line operative man-
agement, no patients experienced PD recurrence during the
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study period. These findings suggest that treatment failure
after non-operative management occurs relatively quickly,
and there is no significant delay in undergoing definitive
operative intervention.

This study has several strengths. It is the first study to
compare first-line operative and non-operative management
of PD. We also collected rich patient-level data regarding
hair type, hair removal method, as well as the timing of the
symptom onset, initial presentation, and failure occurrence.
Our study also has weaknesses. We collected data from only
one Pediatric Surgery clinical center in Northern Califor-
nia over a relatively short amount of time, so the generaliz-
ability of our results is limited. Treatment assignments were
also based on patient preferences, and we did not have a
control group who received no epilation treatment. Finally,
we did not include those who underwent traditional or more
complex surgical excisions, which historically offer lower
recurrence rates of PD compared to the Gips procedure.

Our findings suggest that it is reasonable to offer symptom-
free/asymptomatic PD patients non-operative management
rather than up-front surgical excision without a significant
increase in disease recurrence. Successful non-operative
management of symptom-free PD also helps patients avoid
the risks and morbidity associated with surgical excision.
The efficacy of epilation monotherapy in the treatment of
PD can be further assessed with a randomized control trial
comparing operative and non-operative management.

Conclusion

Epilation monotherapy is a reasonable first-line treatment
option for patients with symptom-free/asymptomatic PD.
While most of these patients remain disease-free, treatment
failure after initial non-operative management typically
occurs within the first 3—4 months after initial presentation
and does not significantly delay definitive operative man-
agement. A randomized control trial can further assess the
efficacy of non-operative management of symptom-free/
asymptomatic PD.

Acknowledgements Not applicable.

Author contributions Study conception and design: CA, BC. Data ac-
quisition: MA, CA, KSD. Analysis and data interpretation: MA, CA,
BC. Drafting of the manuscript: MA, BC. Critical revision: TH, WS,
CM, JF, BC. All authors read and approved the final manuscript.

Funding This work was supported by Stanford University Department
of Surgery Seed Grant Funding for research.

Data Availability The datasets generated and analyzed during the cur-
rent study are not publicly available due to patient privacy but are
available from the corresponding author on reasonable request.



Pediatric Surgery International (2023) 39:285

Page 50of 5 285

Declarations

Ethics approval and consent to participate This study was approved
by the Stanford University Institutional Review Board (#52040), and
all experiments were performed in accordance with relevant guidelines
and regulations. Informed consent was obtained from all subjects and/
or their legal guardian(s).

Consent for publication Not applicable.

Competing interests The authors declare no competing interests.

References

1. Steele SR, Hull TL, Hyman N, Maykel JA, Read TE, Whitlow
CB (2022) The ASCRS Textbook of Colon and rectal Surgery, 4th
edn. Spring Cham, Arlington Heights (IL), pp 293-301

2. Sendenaa K, Andersen E, Nesvik I, Sereide JA (1995) Patient
characteristics and symptoms in chronic pilonidal sinus dis-
ease. Int J Colorectal Dis. ;10(1):39—42. https://doi.org/10.1007/
BF00337585. PMID: 7745322

3. Salimi-Jazi F, Abrajano C, Garza D, Rafeeqi T, Yousefi R, Hart-
man E, Hah K, Wilcox M, Diyaolu M, Chao S, Su W, Hui T,
Mueller C, Fuchs J, Chiu B. Burden of pilonidal disease and
improvement in quality of life after treatment in adolescents.
Pediatr Surg Int. ;38(10):1453-1459. https://doi.org/10.1007/
$00383-022-05175-2. Epub 2022 Jul 17. PMID: 35842877.

4. Halleran DR, Onwuka AJ, Lawrence AE, Fischer BC, Deans KJ,
Minneci PC. Laser Hair Depilation in the Treatment of Pilonidal
Disease: A Systematic Review. Surg Infect (Larchmt). 2018 Aug/
Sep;19(6):566-572. https://doi.org/10.1089/sur.2018.099. Epub
2018 Aug 10. PMID: 30095368.

5. Emiroglu M, Karaali C, Esin H, Akpmar G, Aydin C (2017)
Treatment of pilonidal Disease by phenol application. Turk J
Surg 33(1):5-9. https://doi.org/10.5152/UCD.2016.3532PMID:
28589180; PMCID: PMC5448572

6. Handmer M (2012) Sticking to the facts: a systematic review of
fibrin glue for pilonidal Disease. ANZ J Surg 82(4):221-224.
https://doi.org/10.1111/j.1445-2197.2011.05752.xEpub 2011 Apr
25. PMID: 22510177

7. McCallum I, King PM, Bruce J (2007) Healing by primary ver-
sus secondary intention after surgical treatment for pilonidal
sinus. Cochrane Database Syst Rev. ;(4):CD006213. https://doi.

org/10.1002/14651858.CD006213.pub2. Update in: Cochrane
Database Syst Rev. 2010;(1):CD006213. PMID: 17943897

8. Keshvari A, Keramati MR, Fazeli MS, Kazemeini A, Meysamie
A, Nouritaromlou MK (2015) Karydakis flap versus excision-
only technique in pilonidal Disease. J Surg Res 198(1):260-266.
https://doi.org/10.1016/.jss.2015.05.039Epub 2015 May 28.
PMID: 26094093

9.  Guner A, Boz A, Ozkan OF, Ileli O, Kece C, Reis E (2013) Lim-
berg flap versus Bascom cleft lift techniques for sacrococcygeal
pilonidal sinus: prospective, randomized trial. World J Surg.
;37(9):2074-80. https://doi.org/10.1007/s00268-013-2111-9.
PMID: 23732258

10. Di Castro A, Guerra F, Levi Sandri GB, Ettorre GM (2016) Mini-
mally invasive Surgery for the treatment of pilonidal Disease. The
Gips procedure on 2347 patients. Int J Surg 36(Pt A):201-205.
https://doi.org/10.1016/j.ijsu.2016.10.040Epub 2016 Oct 29.
PMID: 27989917

11. Rafeeqi T, Abrajano C, Salimi-Jazi F, Garza D, Hartman E, Hah
K, Wilcox M, Diyaolu M, Chao S, Su W, Hui T, Mueller C, Fuchs
J, Chiu B (2023) Adoption of a standardized treatment protocol
for pilonidal disease leads to low recurrence. J Pediatr Surg.
;58(3):532-536. doi: 101016/j.jpedsurg.2022.06.014. Epub 2022
Jun 25. PMID: 35868880

12. Salimi-Jazi F, Abrajano C, Yousefi R, Garza D, Dalusag KS,
Sabapaty A, Rafeeqi T, Hui T, Su W, Mueller C, Fuchs J, Chiu
B Increasing amount of Hair reduction using laser correlates
with lower probability of recurrence in patients with Pilonidal
Disease. J Pediatr Surg 2023 Feb 25:S0022-3468(23)00174—4.
doi: 10.1016/j.jpedsurg.2023.02.054. Epub ahead of print. PMID:
36934004.

13. Pronk AA, Eppink L, Smakman N, Furnee EJB (2018) The effect
of hair removal after Surgery for sacrococcygeal pilonidal sinus
Disease: a systematic review of the literature. Tech Coloproctol
22(1):7-14. https://doi.org/10.1007/s10151-017-1722-9Epub
2017 Nov 28. PMID: 29185064

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://doi.org/10.1002/14651858.CD006213.pub2
https://doi.org/10.1016/j.jss.2015.05.039
https://doi.org/10.1007/s00268-013-2111-9
https://doi.org/10.1016/j.ijsu.2016.10.040
https://doi.org/10.1007/s10151-017-1722-9
https://doi.org/10.1007/BF00337585
https://doi.org/10.1007/BF00337585
https://doi.org/10.1007/s00383-022-05175-2
https://doi.org/10.1007/s00383-022-05175-2
https://doi.org/10.1089/sur.2018.099
https://doi.org/10.5152/UCD.2016.3532
https://doi.org/10.1111/j.1445-2197.2011.05752.x
https://doi.org/10.1002/14651858.CD006213.pub2

	﻿Regular epilation alone is an acceptable treatment for symptom-free pilonidal patients
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


