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Abstract
Pilonidal sinus disease (PSD) is a common condition that typically affects young adults. PSD may cause significant mor-
bidity due to its chronic nature and tendency to recur. Laser ablation has recently shown promising results in the treatment 
of PSD, but comparative studies are sparse. We aimed to compare laser ablation with two conventional treatment options: 
simple excision with direct closure and excision with flap reconstruction. This retrospective study material included patients 
who underwent PSD surgery in the plastic surgery department of a single academic teaching hospital. Patients were divided 
into three groups based on the operation technique: laser group, direct closure group, and flap group. Preoperative and 
postoperative data were compared between the groups including patient characteristics, residual disease, recurrent disease, 
complications, and re-operations. Among the 278 patients, 66 underwent laser treatment, 134 excision with direct closure, 
and 78 excision with flap closure. The follow-up time ranged from 15.4 ± 7.6 months in the laser group to 87.6 ± 29.3 months 
in the flap group. Eventless healing occurred in 67.7% of the patients in the laser group, 66.4% of the patients in the direct 
closure group, and 56.4% of the patients in the flap group. There was significantly more residual disease in the laser group 
whereas significantly more complications were found in the direct closure and flap groups. The advantages of laser treatment 
include fast postoperative recovery and reduced risk of complications.
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Introduction

Sacrococcygeal pilonidal sinus disease (PSD) is an inflam-
matory condition affecting the subcutaneous tissue of the 
natal cleft [1]. The incidence of PSD has been reported 
around 26 per 100.000 [2]. PSD usually occurs in young 
adults and is more common in males than females [2]. Sinus 
tracts are formed subcutaneously. They can be asymptomatic 
or develop painfully acute abscesses as well as chronically 
discharging secondary openings [1]. Nowadays PSD is con-
sidered an acquired disease. Known risk factors include a 
hairy natal cleft, sedentary work, obesity, sacrococcygeal 
trauma, and positive family history [2, 3].

There is still a significant morbidity related to PSD despite 
treatment options. The one significant problem associated with 
PSD is the tendency to recur after excision [4]. This may lead 
to repetitive operations and prolonged sick leave. PSD is usu-
ally a disease of working age, so in addition to a personal bur-
den, it can cause a significant financial burden for society [5].

Traditional ways to treat PSD include excision with midline 
closure, off-midline closure with various forms of subcutane-
ous flaps, as well as excision and healing by secondary inten-
tion [6–10]. In recent years, the use of minimal-invasive tech-
niques has increased in the treatment of PSD. These techniques 
include sinotomy, sinusectomy, and destroying skin pits, sinus 
tracts, and cavities with phenol or endoscopic ablation [5, 11, 
12]. The advantages of minimal-invasive techniques include 
their less traumatic nature and faster recovery time after 
the procedure [13–16]. Lately, promising results have been 
obtained by using laser ablation of the sinus tracts [13–18]. 
However, only a few studies comparing laser treatment with 
other techniques have been published [19–21].

Despite many treatment options, the consensus on the 
optimal care of PSD has yet to be determined [6, 10]. This 
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study aims to compare medium- and long-term results after 
laser treatment, surgical excision with direct closure, and 
surgical excision with flap closure.

Materials and methods

This retrospective study was carried out with a permit of the 
regional institutional review board (ID 164/2021). Patients, 
who underwent PSD surgery in the plastic surgery department 
of a single academic teaching hospital between January 2010 
and December 2021 were included in the study. Patients were 
divided into three groups based on the operation technique: 
laser group, direct closure group, and flap group. All patients 
who underwent laser ablation for PSD were included with no 
exclusion criteria. The direct closure group included all patients 
operated on with simple excision and simple direct closure of 
the wound. Patients with any kind of local flap reconstruction 
were included in the flap group. Patients with whom the wound 
was left open, either for healing by secondary intention or for 
closure in a secondary procedure, were excluded from the study.

The need for the surgery was determined at the outpatient 
clinic. The surgery was recommended for patients with per-
sistent symptoms caused by PSD. The surgical method was 
chosen based on the severity of the PSD and in accordance 
with the patient. The laser procedure was introduced in our 
unit in September 2019, after which it quickly became the 
first-line treatment of all PSD patients. Before the year 2019, 
excision with direct closure and multiple types of subcuta-
neous flap reconstructions were used based on individual 
assessment. From the multiple flap options, the rotation flap, 
the rhomboid flap, and the VY flap were the most used.

Procedures were performed in the prone position under 
local, spinal, or general anesthesia. All patients routinely 
received a prophylactic dose of cefuroxime (1.5 g) preop-
eratively. In the laser group, sinus tracts were treated with 
laser (13 W) at a speed of 1mm/s. The technique has been 
described earlier [16]. The need for follow-up appointments 
was determined individually.

The data was collected from the patient records. The follow-
ing information was collected: age, body mass index (BMI), 
smoking, diabetes, operation time, anesthesia methods, and the 
number of fistulas. The collected postoperative data included 
length of sick leave, duration of the prohibition to sit, postop-
erative antibiotic use, success of the operation, recurrencies 
(including residual in 2 months and recurrence after 2 months), 
postoperative complications (including infection, hematoma, 
and dehiscence), and the need for re-operation.

The statistical analyses were performed using IBM 
SPSS Statistics 25.0 software for Windows (SPSS Inc., 
Chicago, IL, USA). Categorical variables were described 
as absolute numbers and percentages. Continuous variables 

were represented by mean with standard deviation. The 
Mann–Whitney U test was used when comparing two 
unpaired groups as a non-parametric test. Pearson’s chi-
squared test was used when comparing categorical variables. 
P-value < 0.05 was considered statistically significant.

Results

During the study period, 278 patients were operated; 66 
(23.7%) underwent laser treatment, 134 (48.2%) excision 
with direct closure, and 78 (28.1%) excision with flap clo-
sure. The patient groups were comparable concerning age, 
BMI, diabetes, and the number of fistulas. Smoking was 
significantly less common in the laser group when compared 
to the direct closure group (P = 0.001) and the flap group 
(P < 0.001). More specific data is presented in Table 1.

Most of the patients were treated with day surgery. Spi-
nal anesthesia was the commonly used type of anesthesia in 
the laser group and the direct closure group, whereas gen-
eral anesthesia was the most common type of anesthesia 
in the flap group (Table 2). The mean operative time was 
significantly shorter in the laser group (19.5 min) than in the 
direct closure group (35.6 min) or the flap group (57.3 min). 
Additionally, the mean length of sick leave (in days) was 
shorter in the laser group (6.2 ± 8.9) compared to the direct 
closure group (27.4 ± 27.0) or the flap group (29.6 ± 14.5). 
The need for prohibition to sit (in weeks) was significantly 
shorter after laser treatment (0.0 ± 0.4) than after direct clo-
sure (2.5 ± 1.1) or flap reconstruction (3.2 ± 1.1). All these 
differences were statistically significant (P-values < 0.001).

The follow-up time was 15.4 ± 7.6 months in the laser 
group and significantly longer in the direct closure and 
flap groups (85.2 ± 39.8  months, 87.6 ± 29.3  months, 
respectively).

Eventless healing without any residual disease, recurrence, 
or complication was accomplished in 44 (67.7%) patients 

Table 1   The characteristics of the patient groups

DM1 Diabetes mellitus, type 1, DM2 Diabetes mellitus, type II, BMI 
body mass index

Laser (66) Direct closure (134) Flap (78)

Patients, n (%) 66 (23.7) 134 (48.2) 78 (28.1)
DM1, n (%) 1 (1.5) 3 (2.2) 3 (3.8)
DM2, n (%) 1 (1.5) 2 (1.5) 2 (2.6)
Smoking, n (%) 16 (24.2) 63 (47.0) 35 (55.9)
Age, mean ± SD 27.8 ± 9.9 28.1 ± 10.3 30.4 ± 11.5
BMI, mean ± SD 27.4 ± 4.8 29.1 ± 6.1 30.5 ± 11.5
No of fistulas, 

mean ± SD
3.0 ± 1.6 1.9 ± 1.6 2.5 ± 1.5

Follow-up, mean ± SD 15.4 ± 7.6 85.2 ± 39.8 87.6 ± 29.3
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in the laser group, 89 (66.4%) patients in the direct closure 
group, and 44 (56.4%) patients in the flap group. Residual 
disease within two months after surgery was most common 
in the laser group. This difference was statistically significant 
when comparing the laser group (25.8%) separately to the 
direct closure group (8.2%, P = 0.001) and to the flap group 
(7.7%, P = 0.003). However, there were significantly more 
complications in the direct closure group (26.9%, P = 0.018) 
and in the flap group (34.6%, P = 0.003) when compared to 
the laser group (12.1%). There were no statistically signifi-
cant differences in re-operation rates between the groups. 
More detailed results of recovery are presented in Table 3.

Discussion

Multiple options have been described in the treatment of 
pilonidal disease from mini-invasive treatments to more 
extensive flap reconstructions [4, 8, 10]. The recurrence 
rates have been reported as high as 67.9% during a long 
240-month follow-up [10].

In a search for a more optimal treatment for the pilo-
nidal disease, laser treatment has recently become a valuable 
option in many centers [18]. Despite numerous patient series 
published concerning laser treatment, comparative studies 
are sparse. Abdelnaby et al. compared laser treatment to the 

open lay technique. In their study, they reported faster heal-
ing and better quality of life in the laser treatment group 
[21]. Yerdimci et al. compared laser treatment with flap 
reconstruction in a randomized study with 30 and 28 patients 
in each group. They reported shorter operation time, less 
pain, and better patient satisfaction with laser treatment [20]. 
Similar results have been published in a prospective non-
randomized study by Algazar et al. [19].

The systematic review by Romic et al. reported a recur-
rence rate as low as 3.8% after laser treatment [18]. However, 
the median follow-up time of 12 months may be considered 
limited, as the length of follow-up time has been consid-
ered a major factor affecting the results in many studies [4, 
10]. The superiority of laser treatment over other treatment 
options considering the recurrence rate or late results has not 
been proved in any comparative studies.

In our results, the rate of residual disease was slightly 
higher when compared to earlier studies [18]. However, 
our complication rates with laser treatment were lower 
when compared to open surgery. This resulted in a com-
parable number of patients with eventless healing. There 
were slightly fewer patients with eventless healing in the 
flap group. This was most likely explained by the fact 
that the flap group contained more difficult cases than 
the two other groups. Patients’ characteristics such as 
age, BMI, diabetes, and smoking may affect the healing 

Table 2   Intra- and postoperative 
data

Laser (66) Direct closure (134) Flap (78)

Operation time, (in min), mean ± SD 19.5 ± 7.3 35.6 ± 17.8 57.3 ± 16.7
Day surgery, n (%) 62 (93.9) 94 (70.1) 53 (67.9)
Local anesthesia, n (%) 8 (12.1) 4 (3.0) 1 (1.3)
Spinal anesthesia, n (%) 49 (74.2) 65 (48.5) 23 (29.5)
General anesthesia, n (%) 9 (13.6.) 60 (44.8) 54 (69.2)
Anesthesia – missing information 0 5 (3.7) 0
Postop antibiotics, n (%) 3 (4.5) 62 (46.3) 68 (87.2)
Prohibition to sit (in weeks), mean ± SD 0.0 ± 0.4 2.5 ± 1.1 3.2 ± 1.1
Sick leave (in days), mean ± SD 6.2 ± 8.9 27.4 ± 27.0 29.6 ± 14.5
No of controls, mean ± SD 3.4 ± 3.9 1.8 ± 2.6 1.6 ± 3.0

Table 3   Residual disease, 
recurrent disease, and 
complications

*No residual disease, recurrence, or complications, ^Same patient may have several complications

Laser (66) Direct closure (134) Flap (78)

Eventless healing*, n (%) 44 (67.7) 89 (66.4) 44 (56.4)
Residual in 2 months, n (%) 17 (25.8) 11 (8.2) 6 (7.7)
Recurrence after 2 months, n (%) 2 (3.1) 10 (7.5) 9 (11.7)
Any complication^, n (%) 8 (12.1) 36 (26.9) 27 (34.6)
Infection, n (%) 8 (12.1) 18 (13.4) 17 (21.8)
Hematoma, n (%) 0 7 (5.2) 6 (7.7)
Dehiscence, n (%) 0 27 (20.1) 11 (14.1)
New operation, n (%) 13 (19.7) 21 (15.7) 12 (15.4)
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process. Smoking was significantly less common in the 
laser groups when compared to the other groups. This is 
probably due to the decreasing rate of smoking and may 
favor the patients in the laser groups in these comparisons.

In our hospital, the first patient was operated with laser treat-
ment in September 2019. After January 2020, only four patients 
were operated with open surgery. This means that laser treatment 
replaced both excision with direct closure and excision with a 
flap reconstruction as treatment options. Before 2020, patients 
were selected either for direct closure or flap reconstruction 
based on individual decision-making in the outpatient clinic. 
Most often the patients with more difficult disease presentation, 
and many fistulas affecting a large area of the skin, were selected 
for the flap reconstruction. However, this kind of selection bias 
should not affect the comparisons between the patients in the 
laser group and the other two groups, since the patients were 
operated mostly during different periods. However, because the 
patients in the different groups were operated during different 
periods, the follow-up times are not comparable.

The patients presented here in the laser group repre-
sent the very first patients operated on with this technique 
in our hospital. Later, the treatment was carried out with 
local anesthesia in the outpatient clinic settings with rare 
exceptions. The length of sick leave and operation time 
has also gotten shorter over time. In addition, the more 
numerous controls in the laser treatment group represent 
the extra controls associated with the initiation of the new 
technique. Unfortunately, the follow-up schedule was not 
standard due to the retrospective nature of this study.

Our study is limited by its retrospective nature and con-
founding factors in patient selection between the direct clo-
sure and the flap reconstruction groups. In the future, rand-
omized studies with long follow-up periods are warranted 
to prove the efficacy of laser treatment in pilonidal disease.

Laser treatment may not be the perfect solution for the 
treatment of this disease with a high potential to relapse. 
However, open surgery and flap reconstruction are associ-
ated with the risk of major complications, laborious post-
operative care, long prohibition to sit, and lengthy sick 
leave. These factors are associated with direct and indirect 
costs and influence the patient´s quality of life during the 
postoperative phase. Consequently, it seems reasonable 
to consider laser treatment, and even a second one, before 
progressing to the more invasive surgical options.

Conclusion

The advantages of laser treatment are fast postoperative 
recovery and reduced risk of complications. Despite the 
higher risk of recurrence compared to surgical excisions, 
laser treatment should be considered as a primary treat-
ment option before resorting to more invasive procedures.

Authors contribution  Emmi Tyrväinen: data acquisition, drafting 
the article.

Henrik Nuutinen: study design, data acquisition, revising the 
manuscript.

Elina Savikkomaa: data acquisition, revising the manuscript.
Heidi Myllykangas: study design, data acquisition, analysis and 

interpretation, drafting and revising the article.

Funding  Open access funding provided by University of Eastern Fin-
land (including Kuopio University Hospital). None declared.

Declarations 

Informed consent  Not applicable; retrospective study.

Competing interest  None declared.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Khanna A, Rombeau JL (2011) Pilonidal disease. Clin Colon 
Rectal Surg 24(1):46. https://​doi.​org/​10.​1055/s-​0031-​12728​23

	 2.	 Søndenaa K, Andersen E, Nesvik I et al (1995) Patient charac-
teristics and symptoms in chronic pilonidal sinus disease. Int J 
Colorectal Dis 10(1):39–42. https://​doi.​org/​10.​1007/​BF003​37585

	 3.	 Humphries AE, Duncan JE (2010) Evaluation and management 
of pilonidal disease. Surg Clin North Am 90(1):113–124. https://​
doi.​org/​10.​1016/j.​suc.​2009.​09.​006

	 4.	 Milone M, Velotti N, Manigrasso M et al (2018) Long-term 
follow-up for pilonidal sinus surgery: a review of literature with 
metanalysis. Surgeon 16(5):315–320. https://​doi.​org/​10.​1016/j.​
surge.​2018.​03.​009

	 5.	 Mahmood F, Hussain A, Akingboye A (2020) Pilonidal sinus 
disease: review of current practice and prospects for endoscopic 
treatment. Ann Med Surg 57:212. https://​doi.​org/​10.​1016/j.​amsu.​
2020.​07.​050

	 6.	 Gavriidilis P, Bota E (2019) Limberg flap versus Karydakis flap for 
treating pilonidal sinus disease: a systematic review and meta-anal-
ysis. Can J Surg 62(2):131–138. https://​doi.​org/​10.​1503/​cjs.​003018

	 7.	 AL-Khamis A, McCallum I, King PM et al (2010) Healing by 
primary versus secondary intention after surgical treatment for 
pilonidal sinus. Cochrane Database Syst Rev 2010(1). https://​doi.​
org/​10.​1002/​14651​858.​CD006​213.​PUB3

	 8.	 Berthier C, Berard E, Meresse T (2019) A comparison of flap recon-
struction vs the laying open technique or excision and direct suture 
for pilonidal sinus disease: a meta-analysis of randomised studies. 
Int wound J 16:1119–1135. https://​doi.​org/​10.​1111/​iwj.​13163

	 9.	 Bi S, Sun K, Chen S et al (2020) Surgical procedures in the pilo-
nidal sinus disease: a systematic review and network meta-analy-
sis. Sci rep 10:1. https://​doi.​org/​10.​1038/​s41598-​020-​70641-7

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1055/s-0031-1272823
https://doi.org/10.1007/BF00337585
https://doi.org/10.1016/j.suc.2009.09.006
https://doi.org/10.1016/j.suc.2009.09.006
https://doi.org/10.1016/j.surge.2018.03.009
https://doi.org/10.1016/j.surge.2018.03.009
https://doi.org/10.1016/j.amsu.2020.07.050
https://doi.org/10.1016/j.amsu.2020.07.050
https://doi.org/10.1503/cjs.003018
https://doi.org/10.1002/14651858.CD006213.PUB3
https://doi.org/10.1002/14651858.CD006213.PUB3
https://doi.org/10.1111/iwj.13163
https://doi.org/10.1038/s41598-020-70641-7


Lasers in Medical Science           (2024) 39:52 	 Page 5 of 5     52 

	10.	 Stauffer VK, Luedi MM, Kauf P et al (2014) Common surgical 
procedures in pilonidal sinus disease: a meta-analysis, merged 
data analysis, and comprehensive study on recurrence. Sci rep 
8:3058. https://​doi.​org/​10.​1038/​s41598-​018-​20143-4

	11.	 Pronk AA, Smakman N, Furnee EJB (2019) Short-term outcomes 
of radical excision vs. phenolisation of the sinus tract in primary 
sacrococcygeal pilonidal sinus disease: a randomized-controlled 
trial. Tech Coloproctol 23(7):665–673. https://​doi.​org/​10.​1007/​
s10151-​019-​02030-w

	12.	 Kalaiselvan R, Bathla S, Allen W et al (2019) Minimally invasive 
techniques in the management of pilonidal disease. Int J Colorectal 
Dis 34(4):561–568. https://​doi.​org/​10.​1007/​S00384-​019-​03260-Y/

	13.	 Pappas AF, Christodoulou DK (2018) A new minimally invasive 
treatment of pilonidal sinus disease with the use of a diode laser: 
a prospective large series of patients. Colorectal Dis 20(8):O207–
O214. https://​doi.​org/​10.​1111/​CODI.​14285

	14.	 Dessily M, Dziubeck M, Chahidi E et al (2019) The SiLaC pro-
cedure for pilonidal sinus disease: long-term outcomes of a sin-
gle institution prospective study. Tech Coloproctol 23(12):1133–
1140. https://​doi.​org/​10.​1111/​CODI.​14285

	15.	 Harju J, Söderlund F, Yrjönen A et al (2021) Pilonidal disease 
treatment by radial laser surgery (FiLaC™): the first Finnish expe-
rience. Scand J Surg 110(4):520–523. https://​doi.​org/​10.​1177/​
14574​96920​975610

	16.	 Nuutinen H, Savikkomaa E, Tyrväinen E et al (2023) Laser treat-
ment of pilonidal disease -immediate and mid-term results. Indian 
J Surg. https://​doi.​org/​10.​1007/​s12262-​023-​03802-3

	17.	 Georgiou GK (2018) Outpatient laser treatment of primary pilo-
nidal disease: the PiLaT technique. Tech Coloproctol 22(10):773–
778. https://​doi.​org/​10.​1007/​s10151-​018-​1863-5

	18.	 Romic I, Augustin G, Bogdanic B et al (2022) Laser treatment of 
pilonidal disease: a systematic review. Lasers Med Sci 27:723–
732. https://​doi.​org/​10.​1007/​S10103-​021-​03379-X

	19.	 Algazar M, Zaitoun MA, Khalil OH et al (2022) Sinus laser closure 
(SiLaC) versus Limberg flap in management of pilonidal disease: a 
short-term non-randomized comparative prospective study. Asian J 
Surg 45(1):179–183. https://​doi.​org/​10.​1016/J.​ASJSUR.​2021.​04.​026

	20.	 Yardimci VH (2020) Outcomes of two treatments for uncompli-
cated pilonidal sinus disease: Karydakis flap procedure and sinus 
tract ablation procedure using a 1,470 nm diode laser combined 
with pit excision. Lasers Surg Med 52(9):848–854. https://​doi.​org/​
10.​1002/​lsm.​23224

	21.	 Abdelnaby M, Fathy M, Hany S et al (2022) Sinus laser therapy versus 
sinus lay open in the management of sacrococcygeal pilonidal disease. 
Lasers Med Sci 37(2):723–73220. https://​doi.​org/​10.​1111/​codi.​1575

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1038/s41598-018-20143-4
https://doi.org/10.1007/s10151-019-02030-w
https://doi.org/10.1007/s10151-019-02030-w
https://doi.org/10.1007/S00384-019-03260-Y/
https://doi.org/10.1111/CODI.14285
https://doi.org/10.1111/CODI.14285
https://doi.org/10.1177/1457496920975610
https://doi.org/10.1177/1457496920975610
https://doi.org/10.1007/s12262-023-03802-3
https://doi.org/10.1007/s10151-018-1863-5
https://doi.org/10.1007/S10103-021-03379-X
https://doi.org/10.1016/J.ASJSUR.2021.04.026
https://doi.org/10.1002/lsm.23224
https://doi.org/10.1002/lsm.23224
https://doi.org/10.1111/codi.1575

	Comparison of laser ablation, simple excision, and flap reconstruction in the treatment of pilonidal sinus disease
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References


