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Abstract

Background An emerging and promising minimally invasive treatment for pilonidal disease (PD) is sinus laser-assisted
closure (SiLaC®). Previous studies have shown encouraging results concerning safety, patient satisfaction, wound healing
and acceptable recurrence rates. This study investigated outcomes for a large cohort of PD patients treated with SiLaC®.
Methods A multicentre cohort study with a prospective design and partial retrospective data collection for patients with
PD treated with SiLaC® in three hospitals in the Netherlands (Albert Schweitzer Hospital, Flevoziekenhuis and Medical
Centre Zuiderzee) from January 1st 2017 to March 1st 2020. The primary outcome was recurrence. Secondary outcomes
were incidence of complete wound closure, time until wound closure, postoperative complications, ability to perform daily
activities and reported patient satisfaction.

Results A total of 311 patients were included with a median follow-up of 10 months (range 1-52 months). The recurrence rate
after one SiLaC® treatment was 26% with 7% experiencing incomplete wound closure, resulting in an initial success rate of
66% after one SiLaC® procedure. This increased to 92% and 98% after two and three SiLaC® procedures, respectively. Mean
time until wound closure was 6 weeks (range 1-24 weeks). Seven patients (2%) were still unsuccessfully treated after three
SiLaC® treatments and required additional and extensive surgery. Mean time to perform regular daily activities including
working was 6 days (range 0—42 days) and the vast majority of patients (84%) did not require painkillers or only paracetamol.
Twelve patients (4%) developed a postoperative wound infection. The mean satisfaction score was 9 (range 5-10).
Conclusions SiLaC® is a promising minimally invasive treatment for PD with high patient satisfaction and an acceptable
success rate. These results suggest that SiLaC® could be used as a safe and effective primary treatment for PD.

Keywords Pilonidal disease - Minimally invasive treatment - SiLaC®

Introduction

Pilonidal disease (PD) is a chronic inflammation mostly
located in the natal cleft, caused by the presence of subcuta-
neous hairs of different possible origins, which lead to sinus
formation and painful cysts. PD appears to occur mainly in
males aged 16-26 years and while the aetiology is still not
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clearly defined, excessive body hair, obesity and a sedentary
lifestyle have all been identified as risk factors [1, 2]. PD has
a high disease burden and a negative impact on the quality
of life [3].

There are numerous surgical treatments currently used
for PD of which surgical excision of the sinuses and tracts
with either a primary or secondary closure technique is most
commonly chosen [2, 4-6]. Both of these techniques are
associated with risks of impaired or delayed wound healing,
infection, persistent pain with a chance of recurrence up to
20% [2, 7, 8]. Off-midline closure techniques, such as the
Bascom cleft lift, Karydakis or Limberg flap are a better
alternative with fair wound healing times and low recurrence
rates for patients with persistent, recurrent or complex PD
[2, 5, 6, 9-11]. However, a successful minimally invasive
technique with an equally low recurrence rate and wound
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healing time would be ideal for this predominantly young
patient group, especially for those with limited PD.

One minimally invasive technique with potential is pit
picking with a sinus laser-assisted closure (SiLaC®). Vari-
ous studies have found laser treatment for PD to be effec-
tive, with high success rates ranging from 85 to 92% [2, 3,
10—13]. The radial laser probe closes the sinus tracts through
one or more small openings. However, studies investigating
the SiLaC® have predominantly been performed in single
centre cohorts with short-term outcomes [10, 11].

The present study provides results of the first multicen-
tre cohort study with the largest patient group with mixed
staging (primary and recurrent disease). This study aimed
to evaluate the safety, efficacy and satisfaction outcomes of
the SiLaC® treatment from January 1st 2017 to March 1st
2020 in three Dutch hospitals.

Materials and methods
Patient selection

The laser procedure (SiLaC®) was introduced in the Nether-
lands in 2015. Included patients were treated with SiLaC®
between January 1st 2017 and March 1st 2020 in three Dutch
hospitals (Albert Schweitzer Hospital, Flevoziekenhuis and
Medical Centre Zuiderzee). Inclusion criteria were: (a) pri-
mary or recurrent PD, (b) laser procedure performed and
(c) 16 years or older. Data for this study was collected pro-
spectively, but missing data and the last follow-up outcomes
were collected retrospectively. Short-term follow-up was
conducted during outpatient clinic visits. Long-term evalu-
ation during the retrospective data collection was conducted
via telephone interviewing.

Primary and secondary outcomes

The primary outcome was recurrence of PD, defined as
a return of symptoms of PD after a period of remission
(healed skin without symptoms). Secondary outcomes were
the incidence of incomplete wound closure (i.e., persistent
disease), postoperative complications, postoperative pain
(using the visual analogue scale [VAS] score), time until the
closure of the wound(s), ability to perform daily activities
and reported patient satisfaction score. Incomplete wound
closure was defined as a persistent open sinus without clo-
sure of the skin, with or without symptoms.

Technique
All three hospitals used the same technique, demonstrated in

Fig. 1a—f and described in detail elsewhere [14]. SiLaC® is
performed using local, locoregional or general anaesthesia,
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depending on the extent of disease and on the preference of
the patient and surgeon. Patients are treated in the operating
room (OR) with local, locoregional or general anaesthesia,
or in the outpatient department (OPD) with local anaesthe-
sia. SiLaC® is performed for persistent pilonidal pits, cavi-
ties or tracts. Active abscesses are not treated with SiLaC®
but with acute drainage and SiLaC® after a minimum of
6 weeks.

Patients are placed in a lateral position. After shaving and
disinfection of the skin with alcoholic chlorhexidine, double
strong tape is placed on the buttock to increase exposure.
Local anaesthesia is administered with 20 ml bupivacaine or
ropivacaine, functioning as an anesthetic and as a medium to
increase tumescence by increasing pressure along the sinus
walls . The sinoidal pits are enlarged with a biopsy core
punch (3-8 mm depending on the pit size). Hair and debris
are removed from the sinus tracts with a surgical spoon.
Saline water is used for debris washout.

A radial diode laser probe at 1470 nm wavelength is used
for delivering homogeneous (360 degrees) energy to the sur-
rounding epithelium to destruct the epithelium and create
oedema for collapsing of the tract. A “preparatory laser
treatment” is first performed to clean the tracts additionally
to the debridement with a sharp spoon, as it might extract
extra hair(s) or debris. After this “preparatory treatment”
the sinus tracts are again cleansed with a surgical spoon and
water. During the definitive procedure, the probe is with-
drawn at an approximate speed of 1 cm per 2-3 s, causing
the small sinus tracts to shrink and close. Afterwards, sterile
dressings are applied.

Postoperative instructions

During the first postoperative period (2 weeks), patients
were instructed to keep the biopsy wounds open with a
thin cotton swab to prevent premature closing of the skin,
as wound fluid should be drained. Patients were instructed
to use analgesia when necessary. Patients were seen in the
outpatient department after 1,3 and 6 weeks, and if neces-
sary 3 months, after the procedure to evaluate wound heal-
ing and closure and to detect any persistent sinus activity or
early recurrences.

Patients were contacted after a minimum of 6 months to
investigate symptoms that could indicate the return of dis-
ease activity. In the initial prospective follow-up, patients
completed questionnaires regarding postoperative pain and
wound healing.

Statistical analysis
Perioperative data was obtained from the electronic patient

files. Patient data was coded by a random number in a
separate file and with a key code anonymously stored in
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Fig. 1 SiLaC® procedure with
radial diode 1470 nm probe for
pilonidal disease. A: pits are
enlarged with a biopsy core
punch. B: hair and debris are
removed from the sinus tract.
C: a preparatory treatment of
the sinus tract to clean the tract.
D: definitive laser treatment
where the laser is withdrawn at
an approximate speed of 1 cm
per 2-3 s, causing the small
tracts to shrink and close. E:
saline washout. F: final result,
whereafter sterile dressings are
applied. SiLaC® =sinus laser-
assisted closure

Castor EDC. Data was analysed using descriptive statistics
in SPSS (version 26.0). Continuous variables are expressed
as mean with a standard deviation (SD), while dichotomous
variables are expressed as a number, n, with percentages. A
p-value < 0.05 was considered statistically significant.

Written informed consent was obtained from all patients.
This study was conducted according to Dutch law and was
approved by a medical ethics committee.

Results

Baseline characteristics are presented in Table 1. A total
of 371 patients were eligible for inclusion in this multi-
centre study: 148 patients from Albert Schweitzer Hospi-
tal (ASZ), 69 patients from Flevoziekenhuis (FZ) and 94
from Medical Centre Zuiderzee (MCZ). Sixty patients for

whom no follow-up data was available and who could not
be contacted by telephone, had to be excluded, resulting
in a total of 311 patients for analysis.

There were no significant differences in sex or age
between the patients from these three hospitals. For the
total cohort the mean age was 27 years (SD 10.2) and 77%
were male. The cohort consisted of 218 patients (70.1%)
with primary disease and 93 patients (29.9%) with recur-
rent disease; 33 of these patients had previously received
laser treatment for their PD. SiLaC® was performed sig-
nificantly more often in the OPD in FZ compared to ASZ
and MCZ (46% versus 11% and 0% respectively). This was
due to the fact that the procedure was first adopted in MCZ
and therefore performed in the operating room (OR). ASZ
treated patients with recurrent disease more often than FZ
and MCZ (39% versus 29% and 16% respectively).
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Table 1 Baseline characteristics

Table 2 Surgical outcomes

Baseline characteristics

Surgical outcomes

Patients per hospital, n (%)

Albert Schweitzer Hospital 148 (47.6)

Flevoziekenhuis 69 (22.2)

Medical Centre Zuiderzee 94 (30.2)

Age, mean (SD) 27.3 (10.2)
Sex, n (%)

Male 240 (77.2)

Female 71 (22.8)
Follow up in months, mean (SD) 9.9 (7.1)
Operation location, n (%)

Operating room 263 (84.6)

Outpatient department 48 (15.4)
Disease, n (%)

Primary disease 218 (70.1)

Recurrent disease 93 (29.9)

Crohn’s disease present, n (%) 5(1.6)
Number of previous operations, 7 (%)

0 207 (66.6)

1 67 (21.5)

2 19 (6.1)

3 11 (3.5)

4 7(2.3)
Previous laser treatment, n (%) 33/304 (10.8)
Duration of symptoms in weeks before initial presen- 37 (53.3)

tation, mean (SD)

Number of pits, mean (SD) 2 (L.5)

Surgical outcomes

Surgical outcomes can be found in Table 2. All treatments
in the OPD and the OR were day-care surgery. No patient
required hospital admission. The median operation time
was 16 min (range 7—-48 min, interquartile range (IQR) 6,
mean 16.2 min). The difference in operation location did
not result in a significant difference in recurrencess (27.4%
recurrence after a procedure in the OR versus 20.8% in the
OPD, p=0.379) nor in postoperative pain (50% OR used
painkillers versus 48.6% OPD, p=0.138). There was a sig-
nificant difference in overall postoperative complications
which all occurred after treatment in the OR (16 patients,
10.2% versus 0 patients, p=0.025). Patients treated in the
OR received > 1000 Joules more often than those treated
in the OPD, but this was not significant (41.9% vs. 35.9%
respectively, p=0.473).

The mean number of pits was 2+ 1 (range 1-7 pits) with-
out a significant relation between the number of pits and
postoperative complications (p =0.190), pain (p =0.666)) or
recurrences (p=0.602). For the SiLaC® procedure a mean
of 932 Joules was administered (range 53—3340 Joules).

@ Springer

Operation duration in minutes, mean (SD) 16 (6.3)
Joules, mean (SD) 932 (719)
Perioperative complications
Bleeding 1(0.3)
Postoperative painkillers, n (%)
None 173 (55.6)
Paracetamol 88 (28.3)
NSAID’s 46 (14.8)
Tramadol 2 (0.6)
Morphine 2 (0.6)
Use of painkillers in days, mean (SD) 2.9(3.4)
Postoperative complications
Wound infection 12/203 (5.9)
Abscess 4/203 (1.9)
Duration until wound closure in weeks, mean (SD) 5.93.4)
Time until return to work/sport in days, mean (SD) 6(5.8)
Patient satisfaction (1-10), mean (SD) 9(L.1)

NSAIDs nonsteroidal anti-inflammatory drugs

Administering a larger number of Joules (> 1000 Joules ver-
sus < 1000 Joules) was not related to more complications
(2.5% versus 1.4% respectively, p=0.837), postoperative
pain (41.3% versus 50.9% respectively, p=0.141) or recur-
rences (27.3% versus 28.2% respectively, p 0.884). The mean
time until would closure was almost 6 weeks (5.9 weeks, SD
3.4 weeks with a range from 1 to 24 weeks). Incomplete
wound closure was observed in 23 patients after the first
laser treatment (7.4%).

One patient had perioperative bleeding (1/311, 0.3%)
and 16 patients (5.1%) had postoperative complications (4
abscesses and 12 wound infections). One hundred thirty-
eight patients (44%) reported using painkillers postopera-
tively. Painkillers were used for a mean of 2.9 + 3.4 days
(range1-15 days) and the mean postoperative visual ana-
logue score (VAS) for pain was 2.5 +2.9 (range 0-10).
Mean time until performing all daily activities again includ-
ing working was 6 days +5.8 (range 0—42 days). Patients
reported a mean satisfaction score of 9+ 1.1 out of 10 (on
a scale from 1 [not satisfied] — 10 [very satisfied]) for the
entire treatment trajectory.

Recurrence

Eighty-two patients (26.4%) reported a recurrence and 23
patients (7.4%) had incomplete wound closure/persistent dis-
ease. Recurrence occurred on average 19 +15.1 weeks after
the first procedure and significantly more often in patients
who presented with primary disease than those with recur-
rent disease (50/82 (61.0%) versus 32/82 patients (39.0%)
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respectively (p=0.049)). No other variables, such as opera-
tion time, age or sex, were significantly associated with the
development of a recurrence.

The percentage of patients that did not develop a recur-
rence of PD after one laser procedure was 73.6%. An addi-
tional 7.4% had incomplete wound closure/persistent dis-
ease. This means that the overall success percentage after
one laser procedure was 66.2%. These patients did not have
a persistent open sinus and did not experience a recur-
rence during the follow-up period (mean 10 months, range
1-52 months). Eleven patients who had a recurrence after
their first laser treatment underwent a debridement or inci-
sion & drainage treatment due to a recurrence. This was also
true for 5 patients after their second operation for PD.

The overall success percentage (closed skin without
symptoms) increased to 92.2% for patients who received a
second laser procedure after primary failure. Few patients
required a third laser procedure, but it was performed as
needed and this resulted in a total closure percentage of
97.7%. Seven patients (2.3%) were still unsuccessfully
treated after three laser procedures and these patients were
treated by a Bascom cleft lift procedure.

Discussion

This multicentre study of 311 patients is, to the best of our
knowledge, the largest cohort to date reporting outcomes of
patients treated with SiLaC® for PD. The primary success
rate (closed wound and no recurrence) in this series is 66%.
After consecutive laser treatment this rate can rise signifi-
cantly with no higher chance of postoperative complications,
which our results indicate are already very low after this
procedure. Therefore, this study confirms the results of pre-
vious reports that SiLaC® is a safe and effective minimally
invasive treatment with a high patient satisfaction. As 30%
of the cohort already had recurrent disease and the results
are the same in primary and recurrent disease, this suggests
that SiLaC® could effective for all stages of PD.

This study found a recurrence rate of 26% and persistent
disease rate of 7%, which is higher than reported in previ-
ous, smaller populations (5-15%) [2, 3, 11]. The follow-up
period of this cohort is somewhat longer compared to other
studies and these additional months may have allowed for
the incidence of a recurrence to be noted, compared to other
studies with shorter follow-up time. Longer follow-up time
should be strived in future studies as the rates found here
may indicate a significant role for ‘late’ recurrences.

Surgical excision is still the primary method of treat-
ing PD [6]. Excision of PD with secondary wound healing
remains common practice in the Netherlands, despite the
long and difficult wound healing process. As known from
international reports and guidelines, this treatment option

results in long wound healing times and wound care bur-
den for young patients that sometimes are unable to work
or study for 3—6 months [5]. Minimally invasive procedures
gain popularity to provide an acceptable health burden for
patients that actively participate in society. Besides pit pick-
ing with phenol treatment, endoscopic treatment or Bascom
I procedures [2, 5, 6, 10, 11], additional laser treatment is
a relatively novel treatment option. The major advantages
of minimally invasive techniques are that patients tolerate
it well due to minimal pain, there is the option to perform
the procedure under local anaesthesia in the OPD day-care
surgery and the ability to quickly return to daily activities
within a few days. Our results confirm these advantages.

Our results are not comparable with those from a recent
systematic review regarding the laser treatment of PD [15].
Romic et al. examined 10 studies between 2017 and 2020
and found that with a median follow-up of 12 months, 95%
of patients achieved primary healing, which improved to
96.6% after repeated treatment. Our initial success rate was
much lower, but perhaps more realistic. Usually new tech-
niques are described with amazing results, but when it is
repeated by other groups they often do not reach the same
results. The healing rate after a second procedure is more
line with our results for patients requiring a second or third
laser treatment. Romic et al. also demonstrated other advan-
tages of this treatment, such as the predominant use of local
anaesthesia, day-care surgery and high rates of patient sat-
isfaction, though also limited by studies with short follow-
up times (median 12 months). In addition, two comparative
studies comparing laser treatment to excision for chronic
PD both found significantly lower pain and higher satisfac-
tion rates with even lower (3.3% vs. 16.7%, but not statis-
tically significant) recurrence rates [1, 16]. Furthermore,
the newly updated German and Italian guidelines for PD
present laser treatment as a patient-friendly technique with
quicker healing times compared to standard excision, at the
cost of somewhat higher recurrence rates. Though no offi-
cial recommendation is made, considering the novelty of the
laser treatment, these definite advantages are mentioned and
should be considered [17, 18].

However, there are drawbacks to minimally invasive
treatment. This treatment does not act on some of the risk
factors for PD, such as the deep natal cleft or bad hygiene.
Also, wound closure in the midline is known to result in
more recurrences [6, 19] and laser treatment ends up small
wounds in the midline. Therefore, as already stated in pre-
vious reports [20], this probably explains the higher recur-
rence and persistent disease rates. While aware of this draw-
back, we still believe that laser treatment deserves a place
in the treatment of PD, considering that the results indicate
its effectiveness and the high rates of patient satisfaction
with minimal side-effects. The focus should now be on the
proper selection of patients, to increase the success rate. A
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classification system could be used, but unfortunately a vali-
dated classification system for PD is not available. One pos-
sibility is for minimally invasive treatments to focus on the
“simple or small” PD, where an excision may be overtreat-
ment. But, although the present study does not necessarily
show this, complex recurrent PD necessitates more aggres-
sive treatment, in which the choice excision with closure
outside the midline should be preferred [19-21]. Currently,
the Dutch prospective multicentre Snapshot study ‘PITS’
is prospectively including patients with PD to investigate
which different surgical treatments are being performed and
to analyse their outcomes such as recurrences, wound heal-
ing and quality of life. This study should help to create suit-
able selection criteria for particular treatments for patients
with PD.

SiLaC® begins with pit picking, the extraction of hair
and debris, followed by the laser treatment. Iesalnieks et al.
investigated 157 patients who received only pit picking for
PD over a 3-year period and 17% of their population had
a recurrence within 7 months [22]. The additional advan-
tage of SiLaC® laser treatment compared to pit picking
alone needs to be examined with specific focus on appropri-
ate patient selection. A future randomised controlled trial
from our centres will investigate this by randomly assign-
ing patients to ‘laser and pit-picking’ or ‘pit-picking’ alone.
This study can then reveal the potential additional value of
the SiLaC®.

The current study has several limitations. Firstly, one of
the three centres closed during the follow-up period mean-
ing that 60 eligible patients had to be excluded. It is pos-
sible that the outcomes of these 60 patients might have had
a significant impact on the true success rate which should
be considered. Secondly, the majority of this cohort was
analysed retrospectively, therefore some important variables
are limited due to missing data. The mean follow-up time in
our study was only 10 months (with a range of 1-52 months)
which is not ideal as recurrences may occur after this time
period. This limited follow-up time should be prolonged in
future studies Table 3.

Conclusions

Laser treatment for PD is a safe and patient-friendly proce-
dure with acceptable success rates after one to three laser
procedures. Patients reported a high satisfaction, could
return to work quickly and the majority did not require pain-
killers. However, a longer follow-up is necessary to estimate
the true recurrence rates with larger samples.

Minimally invasive treatment options should be a part of
the surgical treatment options available for PD as an alterna-
tive to surgical excision. Future research should consider a
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Table 3 Recurrences after SiLaC®

Outcomes of recurrent disease

82/311 (26.4)
23/311 (7.4)

Recurrence, n (%)

Incomplete wound closure after 1st SiLaC®,

n (%)

Weeks until recurrence, mean (SD) 19.9 (15.1)
Recurrence after second laser treatment, n (%) 24/82 (29.3)
Weeks until second recurrence, mean (SD) 5.5@3.9)

Recurrence after third laser treatment, n (%) 7/22 (31.8) 2 missing

Treated successfully with one SiLaC® pro- 229/311 (73.6)

cedure

Treated successfully with two SiLaC® pro- 287/311 (92.2)
cedures

Treated successfully with three SiLaC® 304/311 (97.7)
procedures

SiLaC® sinus laser-assisted closure

randomized clinical trial to investigate the additional value
of laser over pit picking and debridement alone.
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