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Aim: to determine the safest and most effective parameters for the laser coagulation method of uncomplicated pi-
lonidal sinus.

Materials and methods. Three single-center randomized pilot studies were conducted, involving 21 patients
with chronic inflammation of the pilonidal sinus. During the operation, depending on the randomization group, fiber
laser devices with wavelengths of 970, 1560, and 1940 nm were used, with end or radial light guides and varying
amounts of energy. To determine the effectiveness, safety, and characteristics of laser exposure, the sinus tract
was excised, and the removed specimen was subjected to morphological examination. This study demonstrated
the depth of thermal laser exposure on the structures of the pilonidal sinus at different wavelengths, amounts of en-
ergy transferred, and types of fiber instruments.

Results. Lasers with wavelengths of 970, 1560, and 1940 nm can be used for laser coagulation of the pilonidal
sinus. The use of end-face and radial light guides is acceptable, but from the point of view of technical characteris-
tics and safety, the use of an end-face type is most justified. The study demonstrated a direct relationship between
the level of energy delivered and an increase in the depth of thermal damage, but it is not possible to definitively de-
termine the optimal amount of energy per 1 cm of pilonidal sinus length due to the small sample of patients.
Conclusions. Laser coagulation is a minimally invasive, highly effective method of treating the pilonidal sinus, with an
efficiency rate of 90-97 %. The results of the studies showed that lasers of different wavelengths can be used for
this surgical method. But considering the penetration depth of laser radiation with a wavelength of 1940 nm, its use
is preferable. The use of an end-face light guide is the most appropriate in terms of its technical characteristics,
safety, and ease of use. The results of the study also demonstrated a direct relationship between the level of energy
delivered and the depth of thermal impact on tissue.
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Llenb: onpenenntb Hanbonee 6e3onacHble 1 3PPEKTUBHbIE NApPaMETPbl 4SS MeToAa Na3epHOr Koarynsauym Heoc-
JIOKHEHHOr 0 SNUTENNaNbHOro KOMYMKOBOrO XOAa.

MaTtepuanbl u meToabl. [IpoBeAEHO TPU MUIOTHBLIX OOHOLLEHTPOBbIX PAHAOMMU3UPOBAHHbBIX NCCEA0BAHMS, B KO-
Topble Bowen 21 NnaumMeHT C XPOHUYECKUM BOCMAJIEHNEM 3MUTENMANbLHOIO KOMYMKOBOro xona. Bo Bpems onepa-
LM B 3aBUCUMOCTU OT Fpynmnbl PAHAOMU3ALUM MPUMEHSNIUCH NadepHble annapatbl ¢ AAvHOM BosHbI 970, 1560
1 1940 HM, C UCMOJIb30BAHVEM TOPLIEBOIO UM paavasibHOro CBETOBOAA M Pa3iNyHbIX YPOBHEN aHeprumn. s oueH-
K1 9PPEeKTUBHOCTN, 6E€30MACHOCTN 1 OCOOEHHOCTEV N1a3ePHOro BO3AENCTBUS BbINOJIHAIM UCCEYEHNE INUTENMab-
HOroO KOMYMKOBOrO X042 C NocneayoLmM Mopdo1orMiecknmM ccneaoBaHeM yaaneHHoro npenapara. B nccneno-
BaHWW onpeaeneHa rybrHa TepMn4eckoro BO3AENCTBUSA la3epa Ha CTPYKTYPbl SNUTENNAIbHOr0 KOMYMKOBOIO X042
MpU PasINYHbIX OJMHAX BOJH, YPOBHAX NOABOAVIMON 3HEPTUN U TUMAX CBETOBOOB.

Pe3ynbraTthl. 115 BbINOJHEHUS Na3€ePHON Koarynaumm sannuTennanbHOro KOn4nkoBoro Xoaa BO3MOXHO MCMOSb30-
BaHWe na3epoBs ¢ AnnHow BonHbl 970, 1560 n 1940 HM. LonyCTMMO NMpUMEHEeHMe TOPLIEBLIX U paauasibHbIX CBETOBO-
[0B, OQHAKO C TOYKM 3PEHUS TEXHNYECKMX XapaKTepPUCTUK 1 6&€30MacHOCTU Hanbosiee onpaBaaHHO UCMOb30BaHNE
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TOPLLEBOr0 BOJIOKHA. B nccnepoBaHnv npoaemMOoHCTPUPOBaHa npsmMasi B3aMMOCBSA3b MeEXAy YPOBHEM MOABOANMOM
SHEPrUM N YBENMYEHMEM [TyOUHBI TEPMUYECKOrO NMOBPEXAEHWS, OAHAKO OAHO3HAYHO ONMpeaennTb ONTUMasbHYIO0
BEJIMYMHY 3HEPrnmn Ha 1 cM JIMHbI X042 HEe NPeACTaBASETCS BO3MOXHbBIM 13-3a Masioin BbIOOPKM NaLMEHTOB.
BbiBOoAbl. JlazepHasa koarynauus — MasiOMHBA3MBHbIA BbICOKOIM@EKTUBHLIN METOL, JIEHEHUS 3NUTENNAIbHOIO
KOMYNKOBOrO X0A4a, 9P PeKTUBHOCTb kOTOporo gocturaet 90-97 %. Mo pe3ynsratam NpoBEeAEHHbIX CCNEeA0BaHNM
OblJI0 YCTAHOBJIEHO, YTO AJ151 AAHHOIO XUPYPrMYeCcKOro MeToaa BO3MOXHO NPUMEHEHME Na3epoB PasdinNyHbIX ASVH
BOJIH. OoHaKo, y4nThiBas ryobuHy NPOHUKHOBEHNS N1a3EPHOr0 N3Jy4eHnUs ¢ AJIMHOM BOMHbI 1940 HM, ero npumMeHe-
HUe ABNSIETCS NPeAnoYTUTENbHBIM. Icnonb3oBaHne TOPLEBOro CBETOBOAA Hanbosee onpaBaaHHO C TOYKU 3PEHMS
€ero TEXHUYECKUX xapakTepucTnk, 6esonacHocTn 1 ynobcTea B paboTe. Pesynbtatbl paboThl Takke NpoaeMOHCTPU-
poBanu nNpsiMyto B3aMMOCBSI3b MEXAy YPOBHEM MOABOAMMON SHEPrUn 1 ryOUHON TEPMUYECKOro BO3AENCTBUS
Ha TKaHW.

KnioueBbie cnoBa: snutenmasnbHbii KOMYMKOBbLIA X0, MUIOHUOANbHAA KUCTA, NadepHas Koarynsauusa snutenmanb-
HOIO KOMYMKOBOI0 X042, BOJIOKOHHbIN 1a3ep, TOPLLEBOW CBETOBOL, PafnalibHbIi CBETOBOL,

KoHdnuKT MHTEepecoB: aBTopbl 3asBNSIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ansa uutnporanus: ®ponos C.A., Koponuk B.10., BoropmucTpos W.C., MaitHoeckas O.A., XXuHknHa 9.H. JlasepHas koarynauus
ANUTENNAJNTBHOIO KONYMKOBOIO X042 C MOPdOSIOrMYeCKON OLLEHKON. POCCUICKMI XYpPHaN raCTpO3HTEPONOrnu, renaTtonornm, Ko-

nonpoktonorun. 2026;36(3):111-117. https://doi.org/10.22416/1382-4376-2026-36-3-111-117

Introduction

Pilonidal sinus disease is a chronic inflamma-
tory condition of the subcutaneous tissue, char-
acterized by one or more sinus tracts lined with
stratified squamous epithelium containing hair
follicles, sebaceous glands, and opening onto
the skin of the gluteal fold with one or more
punctate openings (Fig. 1) [1].

Treatment of the pilonidal sinus disease is only
surgical and directly depends on the course of
the inflammatory process: in acute inflammation,
emergency opening and drainage of the abscess is
performed, while in chronic inflammation, various
surgical techniques are used.

All methods of treating chronic epithelial coccy-
geal tract can be conditionally divided into “clas-
sical” (with excision of the tract itself) and min-
imally invasive (without its excision). Classical
methods include operations with or without
wound closure, as well as plastic surgery with flap
transfer. These surgical techniques have a low re-
currence rate (2.5—8 %), but they have a number
of disadvantages, including severe postoperative

pain, the presence of an extensive wound in the
sacrococcygeal region with a high probability of
infection, as well as the risks of prolonged wound
healing and severe scarring of the intergluteal re-
gion [2—5]. This leads to a significant increase in
the period of temporary disability of patients.

In this regard, special attention is currently be-
ing paid to minimally invasive methods of treat-
ing pilonidal sinus, which include techniques
using chemical agents (phenol) and fibrin glue,
endoscopic methods (EPSIiT, VAAPS), and tech-
niques using laser technologies. The small size
of the postoperative wound provides advantages
of these interventions over methods with exci-
sion of the tract, as it allows maintaining the
patients’ ability to work and achieving a good
cosmetic effect [2—6]. In addition, these meth-
ods can be applied in day hospital settings [7].

The most common laser techniques for the
treatment of chronic inflammation of the pilon-
idal sinus are SiLAC (Sinus tract Laser Closure)
and PE+LAT (Pit Excision + Laser Ablation
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dense fibrous
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Figure 1. Microscopic structure of the pilonidal sinus
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Technique), first proposed about 10 years ago
in Denmark [8, 9]. They consist of eliminating
the epithelial lining of the sinus tract by ther-
mal exposure to laser radiation. To perform this
technique, foreign authors most often use 1.5-mi-
cron lasers with a wavelength of 1470—1560 nm.
According to international literature, the treat-
ment effectiveness reaches 90 % [10]. Recently,
fiber lasers with a wavelength of 1940 nm and the
ablation depth of 0.7 mm have been increasing-
ly used in medical practice. Increasing the laser
wavelength and decreasing the operating power
reduce the areas of carbonization and thermal im-
pact. Thus, the use of long-wave lasers makes it
possible to achieve effective targeted laser expo-
sure with a lower risk of thermal damage to sur-
rounding tissues [11].

The effectiveness of the laser coagulation meth-
od for the epithelial coccygeal tract has been
proven, which allows it to be successfully used
in the clinical practice of a proctologist. A sys-
tematic review of the literature in 2021 involving
971 patients demonstrated high treatment effica-
cy (94.4 %) with a follow-up period of approxi-
mately 12 months [12]. However, there is still no
consensus on what parameters should be used for
laser coagulation of the sinus, whether there is
a difference in the wavelength used, the type of
light guide, and the amount of energy transmit-
ted. These questions are of practical interest and
require further study.

Materials and methods

At the National Medical Research Center of
Coloproctology named after A.N. Ryzhikh, from
2023 to May 2026, laser coagulation (wavelength
1940 nm) is used to treat chronic epithelial coc-
cygeal tract. During this period, 91 patients were
treated using this wavelength. The effectiveness
of the method was 93.4 %: relapse of the disease
was diagnosed in 6 (6.6 %) patients with a median
observation period of 12 months.

According to the literature, microscopically
the epithelial coccygeal tract is represented by
multilayered squamous epithelium and surround-
ing coarse fibrous connective tissue. However, as
acute inflammation transitions into a long-term
chronic process, the multilayered epithelium of
the canal is replaced by granulation tissue [13,
14]. Given this fact, the condition for radical cure
and, accordingly, prevention of relapse of the dis-
ease can be considered the complete destruction of
the entire epithelial or granulation lining of the
sinus tract. Considering the wide range of lasers,
their technical features, and the variety of fiber

laser instruments, the following tasks were formu-
lated to determine the most effective parameters
of laser exposure for the planned studies:

1) to determine the optimal wavelength of laser
radiation for exposure to granulation tissue;

2) to evaluate the effect of different levels of
supplied energy on the structures of the tract;

3) to determine the most suitable type of laser
fiber instrument for performing the operation.

To solve these tasks, three single-center ran-
domized prospective pilot studies were conducted,
which included 21 patients with chronic inflam-
mation of the pilonidal sinus. The main objective
of the studies was to determine the most effective
parameters of laser coagulation in patients with
uncomplicated chronic inflammation of the pilon-
idal sinus.

The first pilot study assessed the effect of la-
ser wavelength on the structure of the epithelial
coccygeal tract. It included 9 patients, random-
ly distributed into three equal groups (3 people
each). In the first group, a laser system with a
wavelength of 970 nm was used, in the second —
1560 nm, in the third — 1940 nm. In all groups,
other parameters remained constant: power —
9 W, continuous mode, and energy input — 100 J
per 1 cm of tract length. Following laser treatment,
the epithelial coccygeal tract was excised, and the
removed tissue was sent for pathological examina-
tion to assess changes in granulation tissue.

The second study was designed to evaluate the
effect of the amount of energy transferred on the
structures of the canal. In all 6 patients in this
group, the epithelial coccygeal canal was marked
on the skin and divided in half before surgery.
During the operation, the proximal part of the
sinus tract was exposed to laser radiation with an
energy transfer of 100 J per 1 cm, and the distal
part was exposed to laser radiation with an en-
ergy transfer of 200 J per 1 cm. (Fig. 2). In this
study, only the total amount of energy transferred
was changed, while the wavelength remained un-
changed at 1940 nm, the power used was 9 W,
and the work was carried out in continuous mode
using an end-face fiber tool. After the procedure,
sinus was excised within the subcutaneous fatty
tissue and divided according to the preoperative
markings. The two parts of the sinus were sent for
pathomorphological examination to determine the
depth of coagulation necrosis at different amounts
of energy transferred.

According to the literature, in Russia and
abroad, both end-face and radial-emitting laser fi-
ber can be used for laser coagulation of the sinus
tract, however, there is no comparative assessment
of the effectiveness of using one or another type
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Figure 2. Stages of laser coagulation of the tract using an end-on light guide: A — exposure in the pro-
ximal section (100 J/cm); B — exposure in the distal section (200 J/cm)

[12, 15, 16]. To this end, a third prospective pi-
lot study was conducted. Six patients were ran-
domly assigned to two groups. In the first group,
an end-face light guide was used during surgery,
while in the second group, a radial light guide
was used. The laser radiation parameters in both
groups were identical: power — 9 W, operating
mode — continuous, input energy level — 100J/cm.
The surgical procedure concluded with excision
of the epithelial coccygeal tract, followed by a
pathological examination.

Results

The results of the pathomorphological study
within the first pilot project demonstrated a rela-
tionship between the wavelength and the depth of
thermal changes: as the wavelength decreased, the

zone of necrosis expanded, indicating more pro-
nounced tissue destruction. Thus, when using a
hemoglobin-absorbing laser with a wavelength of
970 nm, the treatment depth was 2—3 mm in two
cases and 2 mm in one. Using a water-absorbing
laser with a wavelength of 1560 nm resulted in a
narrowing of the thermal damage zone to 2 mm
in two of the three cases. When using a 1940 nm
dual-micron laser, the depth of exposure was no
more than 1—2 mm (Fig. 3). However, regardless
of the wavelength of the laser exposure, in all
9 preparations, a pathomorphological examina-
tion revealed loci of granulation tissue with no
thermal exposure.

The results of the second pilot study established
a direct correlation between the level of energy in-
put and the depth of coagulation necrosis. At an
energy of 100 J/cm, the zone of thermal damage

0.750 um

B C

Figure 3. Microscopic preparations after laser coagulation of the tract using radiation with different
wavelengths: A — 970 nm; B — 1560 nm; C — 1940 nm
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Figure 4. Microscopic preparations after laser coagulation of the tract with different levels of energy

input: A — 100 J/cm; B — 200 J/cm

Figure 5. Microscopic preparations after laser coagulation of the tract using different types of light

guides: A — end-face; B — radial

was about 500 um, and at 200 J/cm it doubled
and reached 1000 um, without signs of excessive
alterative effects on the surrounding tissue (Fig. 4).

The results of the third pilot study demon-strat-
ed a circular zone of necrosis regardless of the type
of light guide used (Fig. 5). During pathomorpho-
logical examination, areas of residual granulation
tissue were found in all samples, which may serve
as a basis for conducting double mechanical and
laser treatment.

Discussion

In modern coloproctology, laser coagulation is
increasingly preferred for the treatment of chron-
ic inflammation of the pilonidal sinus disease as
a minimally invasive and effective method. This
operation is minimally traumatic, characterized by
low pain levels, good cosmetic results, and short-
er rehabilitation and temporary disability periods.

However, the likelihood of recurrence after laser
surgeries is higher than with traditional interven-
tions, making 3—15 % [5, 6]. One of the main
causes of recurrence of epithelial coccygeal tract is
incomplete removal of the epithelial lining of the
tract. Therefore, an important aspect of surgical
treatment is complete radical laser exposure to all
structures of the sinus.

Three pilot studies have demonstrated the pos-
sibility of using lasers with different wavelengths,
levels of energy, and types of light guides. In the
surgical treatment of the pilonidal sinus it is possi-
ble to use lasers with a wavelength of 1560 nm, as
well as with a wavelength of 970 nm and 1940 nm,
and the longer the wavelength, the more gentle the
effect will be. According to the second pilot study,
there is a direct relationship between the level
of energy supplied and the increase in the depth
of thermal action: the more energy is transferred
per 1 cm of tissue, the wider the zone of thermal
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exposure. However, it is currently not possible to
accurately determine the required level of energy
supplied per 1 cm of epithelial pilonidal sinus due
to the small sample size of the study; this requires
further investigation. The use of end-face and radi-
al light guides is acceptable, but from the point of
view of technical properties and ease of implemen-
tation of the method, the use of an end-face laser
fiber guide is most justified.

Conclusion

For the treatment of the pilonidal sinus, it
is possible to use both 1-micron and 1.5- and
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