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PE3HOME

BuwBegenue: Juchyrkuuama Ha MeabomueBume xkae3u e Bogeula NpuyUHa 3a CUHgPOMa Ha cyxomo oko.
Te npousBeXkgam Aunugu, koumo gonpuHacAm 3a UEAOCMMA Ha CAb3HUA GUAM U 3a6aBAm Hez0B0mo
usnapaBaHe. Kozamo mesu »Ae3u ce 6aokupam, mozam ga goBegam go cumnmomu, cBbp3aHu
CbC CUHgpPOMa Ha cyxomo oko. [lockopo 3a AeyeHue ca BUAU U3NOA3BaHU Camo 3amecmumeAu Ha
CbA3U, Cbgopkawu AUNUGHU komMnoHeHMU, oMe2a-3 MacmHu kuceAuHu, monau komnpecu u AokaAHu
npomuBoBou3naaumearu cpegemBa. ViHmensuBrama nyacoBa cBemauna (IPL) e HoBa Bv3mokHocm 3a
ABYEHUE HA CUHZPOMA Ha Cyxomo oko nopagu MedbomueBa gucyHkuuA.

Llen Ha Hawemo npoyyBaHe € ga ce oueHu edekmuBHocmma u 6e3onacHocmma Ha UHMeH3UBHama
nyacoBa cBemauHa (IPL) 3a AgueHue Ha CuHgpoma Ha cyxomo oko BcaegcmBue Ha MedoomueBa
guchyHkuua Ha nauueHmu B pasauyHu Bv3pacmoBu 2pynu Ype3 uscaegBaqe Ha HeuHBasuBHomo Bpeme
3a paskocBane Ha cAbaHua duam (BPCO) u Lupmep mecm, usmeperu npegu Aeyerue ¢ IPL u maxHama
npomsHa cAeg gBe npouegypu ¢ IPL.

Mamepuaau u memogu: 3a usmepBaHe Ha nokazameaume ce u3noa3Ba kopHeaaeH monozpad ANTARES
(CSO, ANTARES — 2017). Ha 61 nauueHmu ce HanpaBu AeyeHue ¢ uHmeH3uBHa nyacoBa cBemauna (IPL) u
Ha gBeme oyu. Beeku nauueHm e ¢ Bmopa cmeneH Ha medbomueBa guchyHkuua u ca My HanpaBeHu gBe
npougegypu ¢ gBe cegmuuu omemosaHue. Bpememo 3a paskvcBare Ha cavaHua duam (BPCO) u Wupmep
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Bb3apacmma, noAbm U npuAazaHemo Ha uskycmBeHuU CbA3U He NpoABABam 3Ha4um edekm kbm onucaHume
pesyAmamu.
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Intense Pulsed Light (IPL): An Innovative Method for the Treatment of Meibomian Gland Dysfunction in Patients with Dry Eye Disease

3aknloyenue: VHmensuBHama nyacoBa cBemauna (IPL) nokasBa mepaneBmuueH nomeHuuaA 3a
AeYEHUEMO Ha MedbomMueBa gucdyHkuus, nogodpABadku kayecmBomo Ha cAb3HUA GuAM U HaMaAABadku
CUMNMOMUME Ha CUHgPOMa Ha Cyxomo oko.

KnlouoBu gynu: meabomueBa gucdyrkyus, BCPQ, Lupmep mecm, IPL, cyxo oko

ABSTRACT

Introduction: Meibomian gland dysfunction (MGD) is a leading cause of dry eye syndrome. They produce
lipids that contribute to the integrity of the tear film and slow down its evaporation. When these glands become
blocked, they can lead to symptoms associated with dry eye disease. Until recently, only tear substitutes
containing lipid components, omega-3 fatty acids, warm compresses, and topical anti-inflammatory agents
were used for treatment. Intense pulsed light (IPL) therapy is a new treatment option for dry eye syndrome due
to meibomian gland dysfunction.

Aim: The aim of our study was to evaluate the efficacy and safety of IPL for the treatment of dry eye syndrome
due to meibomian gland dysfunction in patients of different age groups by examining the non-invasive tear
breakup time (NITBUT) and Schirmer’s test measured before IPL treatment and their change after two IPL
procedures.

Materials and Methods: ANTARES corneal topographer (CSO, ANTARES-2017) was used to measure the
indicators. Intense pulsed light treatment was given to 61 patients in both eyes. Each patient had a second-
degree MGD and underwent two procedures at an interval of two weeks. The tear breakup time (TBUT) and
Schirmer’s test were assessed at baseline and two weeks after the last treatment. The analysis, by which the
data were processed, is GLM Repeated Measures.

Results: The majority of tests documented an improvement in the clinically relevant parameters, including the
tear breakup time, Schirmer’s test, meibum quality, and Standard Evaluation of Eye Dryness Questionnaire.
Side effects were relatively rare, but included discomfort and skin erythema. Age, gender and the application
of artificial tears did not have a significant effect on the described results.

Conclusion: Intense pulsed light shows therapeutic potential for MGD treatment, improving the quality of the
tear film and reducing the symptoms of dry eye syndrome.

Keywords: Meibomian gland dysfunction (MGD), tear breakup time (TBUT), Schirmer’s test, IPL, dry eye

BbBEAEHWNE

HuchyHkuuama Ha meadomueBume Xae3u e Bogewa npuduHa 3a
CUHgpOMa Ha cyxomo 0ko. PasnoaokeHu B8 map3aHama naacmuxka Ha
kaenaua, me npousBeXkgam Aunugu, koumo gonpuHacam 3a uerocmma
Ha CAb3HUA (UAM U 3a6aBAam He20B80mo u3napaBaHe. Kozamo mesu
ne3u ce brokupam, me mozam ga goBegam go cumMnmomu, cBop3aHu
CbC CUHgpoma Ha cyxomo oko. Cnopeg MeXkgyHapogHuA cemuHap no
meaoomueBa gucdyHkuua (IWMGD) ,meabomueBama gucdyHkuua e
XPOHUYHA gudy3Ha aHoMaAuA Ha MedbomueBume Xaesu, 06ukHoBEHO
ce xapakmepu3upa ¢ kpatHo 3anywBaHe Ha kaHaaa u/uau kauecmBeHu/
koaudecmBeHu npomeHu B xaesucmama cekpeuua“ (1).

Jockopo 3a AeueHue Ha MetbomMueBa gucdyHkuua ca buAu u3noA3BaHu
CaM0 3aMecmuMeAU Ha CbA3U, Cogopkaulu AUNUgHU kOMNOHEHMU,
monAu komnpecu, ekcnpecus Ha MeabomueBume XAe3u U COHgupaHe,
0Me2a-3 MacmHu KuceauHu U AokaAHu  npomuBoBu3narumeAHu
cpegemBa  (2). Bbnpeku MH020mO  cmpameauu, nauueHmume
CbC CUHgPOMA Ha cyxomo oko MoXe ga He u3numBam NbAHO UAU
JoA20CPOYHO 0bAekyaBaHe Ha cumnmomume, koemo npegnoraza
HenpekocHama Hykga om no-edukacHu AeYEHUA.

INTRODUCTION:

Meibomian gland dysfunction (MGD) is a leading cause of dry eye
syndrome. Located in the tarsal plate of the eyelid, these glands
produce lipids that contribute to the integrity of the tear film and slow
down its evaporation. When these glands become blocked, they can
lead to symptoms associated with dry eye syndrome. According to the
International Workshop on Meibomian Gland Dysfunction (IWMGD),
“Meibomian gland dysfunction is defined as a chronic, diffuse
abnormality of the meibomian glands, commonly characterized by
terminal duct obstruction and/ or qualitative/quantitative changes in
the glandular secretion” (1).

Until recently, only tear substitutes containing lipid components, warm
compresses, meibomian gland expression and probing, omega-3
fatty acids and topical anti-inflammatory agents have been used to
treat MGD (2). Despite the numerous strategies, patients with dry eye
syndrome may not experience complete or long-lasting symptom
relief, suggesting a continued need for more effective treatments.
Intense pulsed light (IPL) is a new treatment option for dry eye
syndrome due to MGD. The technique has been used in dermatology
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\HmeH3uBHama nyacoBa cBemauna (IPL) e HoBa Bb3mokHocm
3@ AEYEHUE HA CUHgpPOMAa Ha cyxomo oko nopagu MedoomueBa
gucyHkuua. TexHukama e u3noasBaHa B gepmamonozusma
noBeue om gecemuremue npu po3aued, akHe u kokHu Aesuu kamo
gobpokayecmBeHu kaBepHO3HU XxeMaHeuoMu U meAeaHzuekmasuu
(3,4). Memogukama 3a nopBu Nbm € pa3pabomeHa 3a AgYeHue Ha
gobpokayecmBeHu cogoBu Ae3uu. MopBama cmamud 3a MAXHOMO
u3noA3BaHe B gepmamonozuama gamupa om 1997 2., kamo Raulin etal.
2U NpUAG2am ycneuwHo 3a Ae4eHuUe Ha 14 nauueHmu ¢ meaeaHzuekmasuu
Ha Auuemo uau kpaka uau ¢ nodkurogepma Ha CuBam. 3noasBa ce
NOAUXPOMAMUYHa cBemAuHa CoC cnekmbp Ha gomkuHa Ha BoAHama
om 500-1200 nm, koAmo ce Haco4Ba koM kokama u ce abcopbupa
ype3 xpomodopu kamo MeAaHUH, XeM02A0BUH U Boga ¢ pa3Bumuemo
Ha monauHa (>80°C) (4). IPL ycmpotcmBama no3BoadBam
peayaupaHe gbmkuHama Ha BbaHama, nyacoBama npogomkumeaHocm,
kamo no mo3u HauuH ce yrecHABa AgyeHUemo Ha wupok cnekmop om
CbCMOAHUA NPU pasAUYHU nauueHmu. Toyos et al. gokaagBam 3a nopBu
Nbm egHOBPEMEHHOMO NOJOBPEHUE Ha CUMNMOMUME Ha Cyxoma npu
nauueHmu, nogaokeHu Ha IPL 3a AeyeHue Ha po3aues Ha kokama (5).
Cneg mo3u aHekgomudeH cAyyal ce 3acuABa UHMepecbm Om cmpaxa
Ha 0dMaAMOoA03U Npu oueHka Ha IPL kamo nomeHuuaAHa mepanua Ha
CUHgPOMa Ha cyxomo oko nopagu MetbomMueBa guchyHkuuA.

LLEEA

Llesma e ga ce npoyyu epekmuBHocmma u be3onacHocmma Ha
uHmex3uBHama nyacoBa cBemauna (IPL) 3a AgueHUE HA CUHgPOMA Ha
cyxomo oko BcaegemBue Ha medbomueBa gucdyHkuua Ha nauueHmu
B8 pasauyHu Bov3pacmoBu 2pynu upe3 uscregBaHe Ha HeuHBasuBHOmMo
Bpeme 3a paskocBare Ha cav3rus duav (BPCH) u Wupmep mecm,
u3MepeHu npegu AgueHue ¢ IPL u mAxHama npomaHa creg gBe
npougegypu ¢ IPL.

MATEPWAAIN N METOAN

3a npoBexkgaHe Ha Medbozpadguama u Bpememo 3a paskobcBaHe Ha
CAb3HUA GuAM € u3noa3BaH kopHeanes monozpad ANTARES (CSO,
ANTARES — 2017) 8 pexum Meibo-Scan u NIBUT ¢ u3noa3BaHe
Ha uHdpavepBeHa cBemauHa. [MauueHmume ca u3cregBaHu upes
oeskonmakmrama undpayepBera metbozpadua caeg eBepmupare Ha
kaenayume u 3acHemaHe Ha maxHama noBopxHocm. Metbozpadckomo
uscaegBaHe e npoBegeHo 3a 20PeH U goAeH kaenay Ha gBeme oyu Ha
Bceku egud om BkaloueHume nauueHmu. CmeneHma Ha medbomueBa
guchyHkuua ce omyuma aBmomamuyHo 0m anapamHomo u3caegBane,
npu koemo ce pasgend B yemupu kamezopuu: HyreBa cmeneH — 0%
3azyba Ha Xne3u, nopBa cmeneH — < 25% 3azyba Ha Xne3u, Bmopa
cmeneH — 25-50% 3azyba Ha kae3u, mpema cmeneH — 51-75% 3aey6a
Ha kAe3u U Hag 75% — yemBbpma cmenex (Puz. 1).

HeurBasuBHomo Bpeme Ha paskbcBaHe Ha CAb3HUA GuAM € U3BbpLIEHO
oeskonmakmHo  nocpegcmBom  BzpageHa  BugeoacucmupaHa
CNeuuaAusupaqa copmyepHa npozpama — NPOCAEJeHU ca CmodHoCMU
npegu Aeverue ¢ IPL, caeg nopBa npouegypa ¢ IPL u creg Bmopa
npougegypa ¢ IPL. 3mepBaHemo e npoBegero 3a Bcako omgeaHo oko
U NOCOYEHUMe cmolHocmu ca 3a cpegHomo Bpeme Ha paskbcBaHe.
CmeneHma Ha cmabuAHocm Ha QGuama moke ga bbge u3spaseHa B8
3aBucumocm HeuHBa3uBHomo Bpeme 3a paskocBaHe Ha CAb3HUA UAM,
npu koemo ce pasgend 8 mpu kamezopuu: Hopma (>14); kpumuyra (7-
14); u3aBeHa HecmabuaHocm (<7).

for more than a decade in rosacea, acne, and skin lesions such as
benign cavernous hemangiomas and telangiectasias (3,4). The
technique was first developed for the treatment of benign vascular
lesions. The first article on its use in dermatology dates back to
1997, as Raulin et al. applied it successfully in the treatment of 14
patients with telangiectasias of the face or legs or with poikiloderma
of Civatte. Polychromatic light with a wavelength spectrum of 500—
1200 nm was used, which was directed to the skin and absorbed
by chromophores such as melanin, haemoglobin, and water with
the development of heat (> 80°C) (4). The IPL devices allow the
regulation of the wavelength and pulse duration, thus facilitating the
treatment of a wide range of conditions in different patients. Toyos et
al. reported for the first time the concomitant improvement of dryness
symptoms in patients undergoing IPL for the treatment of skin rosacea
(5). Following this anecdotal case, there has been increased interest
by ophthalmologists in evaluating IPL as a potential therapy for dry eye
syndrome due to MGD.

AIM

The purpose was to investigate the efficacy and safety of IPL for the
treatment of dry eye syndrome due to MGD in patients of different age
groups by studying the non-invasive tear breakup time (TBUT) and
Schirmer’s test measured before IPL treatment and their change after
two IPL procedures.

MATERIALS AND METHODS

An ANTARES corneal topographer (CSO, ANTARES-2017) in Meibo-
Scan mode and NIBUT using infrared light was used to conduct
the meibography and to determine the TBUT. Patients were tested
by non-contact infrared meibography after everting the eyelids and
photographing their surface. Meibography was performed on the upper
and lower eyelids of both eyes of each of the patients included in the
study. The degree of MGD is automatically reported by the apparatus
test, in which it is divided into four categories: zero degree (0% loss of
glands), first degree (< 25% loss of glands), second degree (from 25
to 50% loss of glands), third degree (from 51% to 75% loss of glands),
and fourth degree (over 75% loss of glands) (Fig. 1).

= |

Area of Loss

Meiboscale

Fig. 1. A scale for determining the loss of meibomian glands of the lower eyelid
using infrared light.

The non-invasive tear film breakup time was measured in a non-
contact manner using a built-in video-assisted specialized software
program—the values before IPL treatment, after the first IPL
procedure, and after the second IPL procedure were tracked. The
measurement was performed for each individual eye and the values
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[upmep mecm 2 bewe HanpaBeH Ha Bcuyku nauueHmu Npegu Ae4eHue
¢ IPL, caeg nopBa u creg Bmopa npouegypa ¢ IPL. 3a npoBexgaHe Ha
npobume Ha LLlupmep ce u3noA3Bam cneuuarHu AeHmu om GuAMpUpaHa
xapmua ¢ MapkupoBka, mAxHama WupuHa € 5 MM, a goakuHama —
35 mm. CAeg nemama MUHyma Ce OUgHUXa pesyamamume, kamo ce
usmepu mMokpama yacm Ha mecm AuHuAma. CmeneHma Ha meXkecm
ce pasgeas 8 mpu kamezopuu: Aeka (14-9 mMm); cpegHa (8-4 mm); u
mexka (no-maako om 4 Mm).

TepaneBmuyHuam uukoA Ha AeveHue ¢ IPL anapam (M22 Lumenis)
BkalouBa cepua om gBe npurokeHua ¢ uHmepBaa om 2 cegmuuu.
MoBeyemo IPL ycmpodcmBa u3noasBam  eHepauu ¢ Hucka
uHmeHauBHocm (8.5—20 J/cm2) u mpAbBa ga 6bgam 3agageHu Ha
pekum ,,Cyxo oko*. 3awumHu 04HU wumoBe ce nocmaBam Hag o4ume
U 30Hama Ha mpemupaHe mpAdBa ga He cbgbpka 2pum, cAeg koemo
ce nokpuBa ¢ yampasBykoB 2eA. AeyeHuemo 3ano4Ba om egHomo go
gpy20mo cAeno0YUe, MUHaBa ce No goAHama Yacm Ha kaenadume u ce
mpemupa U 06Aacmma Ha Hoca, ¢ Aeko npunokpuBawiu ce npurokeHus
(Que. 2). B kpaa Ha npouegypama meubomueBume Xaesu ce
ekcnpecupam pbyHo, 3a ga ce nognoMozHe cekpeuusma Ha Metoym. B
3aBucumocm om muna koka Ha nauueHma uHmex3uBHocmma Ha IPL
ycmpotcmBomo moke ga 6bge usbpaHa mexgy 9,8 J/cm2 u 13 J/cm?2
cnopeg kaacudukauusma Ha muna koxka Ha Quunampuk (6,7).

¥ |

Fig. 2. Dry eye treatment with IPL M22 Lumenis.

PE3YATATI

Kacae ce 3a npocnekmuBHo npoyyBaHe, npoBegeHo 8 OuHa 60AHUUA
,30pa“ — Codun. baxa uscaegBau 06wo 61 gywu ¢ Bmopa cmeneH
Ha MedoomueBa guchyrkuua, kamo 33 (54,1%) om max ca XeHu U
28 (45,9%) moxke. 29 (47,5%) 4oBeka om 0bwiuA 6pol nauueHmu ca
Ha Bv3apacm go 45 20guHu, a 32 (52,5%) — Hag 45 2ogunu (Que. 3).
CpegHama Bov3pacm Ha uscaegBaHume nauueHmu e 47,51 20QuHu,
kamo 8 2pynama go 45 20guHu ma e 34,59, a Hag 45 20guHu — 59,22.
3kycmBeHu cbasu ca usnoasBaau 30 (49,2%) gywu om obuwiua bpod,
a 31 (50,8%) om Bcuuku nauueHmu He ca npurazaAu. Ha Bcuuku
nauueHmu e CHema aHaMHe3a U HanpaBeH NMbAeH 0(mMaAMOAO2UYeH
cmamyc. PasgageHu baxa cmangapmusupaHu BonpocHuuu (OSDI).
90% om nauueHmume 6axa ¢ onAakBaHus, cBbp3aHu C gpasHeHe
om cBemauHama, 4yBcmBo 3a ,nAcok B ouume”, Bo3nareHu ouu U
npobAemu ¢ oyume npu paboma ¢ komnlomop.

Ananuzbm, kodmo e npuaokeH, e Repeated measures GLM, kamo 3a
paBHuLe Ha 3Ha4umocm e Bov3npuemo 5%.

(uz. 3. BbapacmoBo pasnpegeAeHue Ha BkaloueHuMe nayueHmu
OueHkama Ha kpamkocpouHua edekm Ha aeveHuemo ¢ IPL,
kombuHupaHo ¢ medbomueBa ekcnpecus Bopxy BPCO Ha gacHo

I

95% CI

Fig. 3. Age distribution of patients involved in the study.

indicated are for the mean breakup time. The degree of film stability
can be expressed depending on the non-invasive tear film breakup
time, whereby it is divided into three categories: normal (> 14); critical
(7—14); pronounced instability (< 7).

A Schirmer’s test 2 was performed on all patients before IPL treatment,
after the first and after the second IPL procedure. To conduct
Schirmer’s tests, special strips of filtered paper with markings were
used; their width was 5 mm and their length was 35 mm. After the
fifth minute, the results were evaluated by measuring the wet part of
the test line. The degree of severity was divided into three categories:
light (14—9 mm); medium (8—4 mm); and severe (less than 4 mm).
The therapeutic cycle of treatment with an IPL device (M22 Lumenis)
includes a series of two applications with an interval of 2 weeks. Most
IPL devices use low intensity energies (8.5—20 J/cm2) and should
be set to Dry Eye mode. Protective eye shields are placed over the
eyes and the area of treatment must be free of makeup, then covered
with ultrasound gel. The treatment starts from one temple to the other,
goes along the lower part of the eyelids, and the nose area is also
treated, with slightly overlapping applications (Fig. 2). At the end of the
procedure, the meibomian glands are manually expressed to promote
the secretion of meibum. Depending on the patient’s skin type, the
intensity of the IPL device can be selected between 9.8 J/cm2 and
13 J/em2, according to Fitzpatrick classification of skin types (6,7).

RESULTS

A total of 61 individuals with second-degree MGD were tested, with
33 (54.1%) of them being women and 28 (45.9%) men. Twenty-nine
(47.5%) individuals from the total number of patients were under
45 years of age, and 32 (52.5%) were over 45 years of age (Fig. 3).
The average age of the examined patients was 47.51 years, while
in the group under 45 years it was 34.59 and in the group over 45
years—>59.22. Artificial tears were used by 30 (49.2%) individuals
from the total number, and 31 (50.8%) of all patients did not use
artificial tears. For all patients, medical history was taken and the
complete ophthalmological status was determined. Standardized
questionnaires  (OSDI—Ocular  Surface Disease Index) were
distributed. A total of 90% of the patients had complaints associated
with light irritation, a feeling of “sand in the eyes”, inflamed eyes, and
eye problems when working with a computer. The applied analysis is
GLM Repeated Measures, with an adopted significance level of 5%.

The evaluation of the short-lasting effect of IPL treatment, combined
with meibomian expression on the TBUT of the right eye (arithmetic
mean value of 9.6 seconds before the first IPL), showed a significant
increase after the first and second procedures. Between the second
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oko (cpegHa apummemuyHa cmotHocm om 9.6 cekyHgu npegu
nopBu IPL), noka3Ba 3Ha4yumeAHo HapacmBate caeg nopBa u Bmopa
npouegypa. Mexgy Bmopomo u mpemomo usmepBare pasiukama ce

14
13+

95% CI

T T T

 RE before frt 9L

Fig. 4. Change in the tear breakup time (TBUT) of the right eye (RE) before the first
IPL, after the first and after the second IPL.

nomBupikgaBa 3a cmamucmudecka sHaqumocm (Que. 4).

3a ABomo oko obaye uHmepeceH e dakmbm, Ye cmamucmuyecku
3Hayuma npomasa Ha BPC( ce HabalogaBa camo caeg nbpBama
AeuebHama npouegypa ¢ IPL (p= 0.0000). Mekgy 8mopomo u
mpemomo usmepBate Ha BPC( pasaukama He ce nomBbpkgata 3a
cmamucmuyecku 3Haquma (p= 0.1500) (Que. 5).

18
16
3}
3¢ 14
i
3
12
10

T T
Schirmer’s test of RE before Schirmer's test of RE Schirmer’s test of RE after
first IPL afterfistPL secon d IPL

Fig. 6. Change in the tear breakup time (TBUT) of the right eye (RE) before the first
IPL, after the first and after the second IPL.
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T
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Fig. 7. Tracking change in the tear breakup time (TBUT) of the left eye (LE) after the
first, after the second and after the third IPL.

TecmBaHume dakmopu (noa, Bv3apacm u u3noA3BaHe Ha uskycmBeHu
CbA3U) He npoABABam 3HauuM edekm kbM gocezaluHume pesyamamu.
ToBa gokasBa, 4e me3u u3Bogu ce nomBbpkgaBam 3a Bcuuku

and third measurements, the difference was confirmed to be of
statistical significance (Fig. 4).
For the left eye (LE), however, itis interesting to note that a statistically

o7 I
]

TBUT of LE before first P TBUT of LE after firstIPL  TBUT of LE after second IPL

Fig. 5. Tracking change in the tear breakup time (TBUT) of the left eye (LE) after the
first, after the second and after the third IPL.

significant change in TBUT was observed only after the first treatment
procedure with IPL (p = 0.0000). Between the second and third
measurement of TBUT, the difference was not confirmed to be
statistically significant (p = 0.1500) (Fig. 5).

Fig. 5. Tracking change in the tear breakup time (TBUT) of the left eye
(LE) after the first, after the second and after the third IPL.

The tested factors (gender, age, and use of artificial tears) did not show
asignificant effect on the results so far. This proves that these findings
are confirmed for all patients, regardless of their gender, age, or use
of artificial tears.

The Schirmer’s test showed a statistically significant difference in
both eyes before the first IPL procedure and after the second (p <
0.05). Between the first and second IPL treatments, for both eyes, the
Schirmer’s test showed a statistically significant increasing trend (p
< 0.05) (Fig. 6, Fig. 7). Here too, gender, age, and the use of artificial
tears did not show a significant effect on the results described above
(p > 0.05).

DISCUSSION

Intense pulsed light treatment due to MGD was first reported in an
article in 2015. Since then four studies have been published, which
confirm the efficacy of IPL for MGD (6,8,9). The results of the present
study support those of Toyos et al. (5). In addition, the present
study has confirmed an improvement in the assessment of patients’
symptoms, an improvement in the TBUT and Schirmer’s test after two
IPL treatment procedures. Our conclusion is that the use of IPL will
provide vital efficacy in the treatment of dry eye syndrome. These
findings highlight the potential of IPL as a new therapeutic procedure.
Another hypothesis for the treatment effect is that IPL creates a local
warming effect at the level of the meibomian glands, which may
improve the manual expression of meibum from the blocked glands.
Finally, itis possible that IPL may help reduce bacterial and/or parasitic
growth on the eyelids (10,11). Demodex folliculorum mites live in
the hair follicles and sebaceous glands and often coexist with the
bacterium Bacillus oleronius. These microorganisms are often found
in patients with ocular rosacea and have an inflammatory response.

Craig et al. reported a prospective, placebo-controlled study of 28
patients. One eye was treated with IPL and the other received a placebo
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nauueHmu, He3aBucumo om mexHuA NoA, Bb3pacm UAU U3noA3BaHe Ha
uskycmBeHU CoA3U.

Mpu mecma Ha Lupmep u B gBeme ouu ce gokasa cmamucmuyecku
3Havuma pasauka npegu nopBa npouegypa ¢ IPL u caeg Bmopama (p<
0.05). Mexkgy nopBomo u Bmopomo AgueHue ¢ IPL u 3a gBeme ouu
mecma Ha LWupmep nokaza cmamucmuyecku 3Ha4uMa meHgeHuusA koM
HapacmBare (p <0.05) (Que. 6, Que. 7). N myk nosom, Bbapacmma
U NpuAazaHemo Ha uskycmBeHu coA3U He npoABABam 3Hauum edekm
kom onucaHume no-zope pesyamamu (p >0.05).

O0BCbXAHE

Neuenuemo ¢ IPL BcregemBue Ha medbomueBa guchyHkuua e
goknagBaHo 3a nopBu nbm B cmamua npes 2015 2. Creg moBa
ca nybaukyBaHu uyemupu npoyyBaHua, koumo nomBbpkgaBam
epukacHocmma Ha IPL 3a wmedbomueBa gucdyrkuus (6,8,9).
Pesyamamume om moBa usnumBa+e nogkpenam me3u Ha Toyos et al.
(5). OcBen moBa HacmoAwemo npoy4BaHe nomBopgu nogobpeHue 8
ougHkama Ha cuMNMOoMUMe Ha nauueHmume, nogobperue 6v6 BPCO
umecma Ha LLlupmep caeg gBe npouegypu ¢ IPL. Hawemo 3akaloveHue
e, Ye u3noA3BaHemo Ha IPL we ocuzypu »u3HeHoBakHa epukacHocm
Npu AgYeHUEe Ha CcuHgpoma Ha cyxomo oko. Tesu koHcmamauuu
nogyepmaBam nomeHuuara Ha IPL kamo HoBa mepaneBmuyHa
npouegypa.

Ipyza xunomesa 3a epekma Ha AeveHuemo e, ye IPL cb3gaBa rokaneH
3amonaauy, edekm Ha HuBo medbomueBu Xaesu, koemo moke ga
nogobpu poyHama ekcnpecusa Ha Metbym om 3anyweHume Xaesu. U
Hakpas, Bb3mokHo € IPL ga nomozHe 3a HamardBaHe Ha Gakmepuu
U/uau napasumeH pacmek Bopxy kaenayume (10,11). Demodex
folliculorum akapume »uBeam 8 kocmeHume doAukyAu U mMacmHume
KAe3u u yecmo coxumeacmBam ¢ 6akmepuama Bacillus oleronius.
Tesu MukpoopzaHusmu 4ecmo Ce Cpewam Npu nauueHmu ¢ 04Ha
po3auen U umam Bo3naaumeneH omzoBop.

Craig et al. coobwaBam 3a npocnekmuBHO NAAUEGO-KOHMPOAUPAHO
npoy4Baxe Ha 28 nauueHmu. EgHomo oko e 6uno mpemupaHo ¢ IPL, a
Ha gpy20mo e npoBegeHo naauebo AeueHue. Kakmo 8 moBa npoyyBane,
Npu MAX CbWwo ce gokaagBa cmamucmuyecko 3Ha4uMo NOgobPEHUe
Bb8 BPC(, kakmo u nogobpeHue Ha cybekmuBHUME cuMNMOMU Ha
nauueHma, mecmBaHu Ype3 cmaHgapmusupaHu BonPOCHULU 3a CyX0
oko, koemo nogkpens Hawume sakalouerus (6).

HokasaHo e, ye IPL nognomaea nogobpABaHemo Ha cumnmomume
Ha cyxomo Ooko upe3 pezyaupaHe koHUEHMpauusma Ha Aunugu,
Mpu2AUUEPUQU, XorecmepoA U dochoaunugu 8 cbasama. Ahmed et
al. coobwaBam 3a HabalogaBaHu nogobpeHua B koHueHMpauuama
Ha CAb3HUA npomeuH U MonekyaHomo mezao caeg IPL mepanus.
Had-u3paseHusm edpekm e B8 MoAekyaAHOMO Me2A0 Ha  CAb3HUA
AU303UM, AakmodepuH u anbymun (12). [pyau npoyyBaHus nokasBam
06ewaBaw, edekm om HamanaBaHe Ha uHmepAeBkuH-6, uHMepAeBkuH-
17A u npocmazaaHguH E2 B cAb3Hama meyHocm Ha nayueHmu cbe
CUHgpoMa Ha cyxomo oko caeg AeveHue ¢ IPL (13,14,15). OcBen moBa
me gonyckam, ye HamaAnaBaHemo Ha me3u Bb3naaumenHu Gakmopu
ce cBop3Ba ¢ NOgobpeHUA Ha KAUHUYHUME CUMNMOMU U NPU3HAUU
(16). MpoyyBane, HanpaBeHo om Gao et al., noka3sBa, Ye Bb3narumeAHu
mapkepu kamo uHmepAeBKUH-6 ca 6uAu no-Hucku 3a egHa cegmuua
CAEg AEYEHUEMO OM Me3u CAeg eguH Mmeceu, koemo nokasBa, ue
AeyeHuemo ¢ IPL 3ano4Ba ga nokasBa edekma cu 0m Hal-paHeH eman
(7).

treatment. As in the present study, they also reported a statistically
significant improvement in the TBUT, as well as an improvement
in the patient’s subjective symptoms tested by standard dry eye
questionnaires, which supports our conclusions (6).

Intense pulsed light has been proven to help improve dry eye
symptoms by regulating the concentration of lipids, triglycerides,
cholesterol, and phospholipids in the tear. Ahmed et al. reported
observed improvements in the tear protein concentration and
molecular weight after IPL therapy. The most pronounced effect is
in the molecular weight of tear lysozyme, lactoferrin, and albumin
(12). Other studies show a promising effect of reducing interleukin-6,
interleukin-17A, and prostaglandin E2 in the tear fluid of patients with
dry eye syndrome after treatment with IPL (13,14,15). Furthermore,
they hypothesized that reductions in these inflammatory factors were
associated with improvements in the clinical symptoms and signs
(16). A study by Gao et al. showed that inflammatory markers such as
interleukin-6 were lower for one week after the treatment than those
after one month, which indicates that the IPL treatment begins to show
its effect from the earliest stage (17).

Numerous articles report that IPL helps to liquefy clogged meibum
through thermal pulsation therapy. In their research work, Godin et
al. believe that meibomian gland dysfunction is a vital factor for dry
eye syndrome in patients with Sjogren’s syndrome and should not
be overlooked in therapeutic options. The thermal pulsation helps
the meibum to be released from the clogged ducts. This represents a
therapeutic option for patients with Sjogren’s disease who have MGD
and dry eye symptoms (18).

Conclusion

In conclusion, IPL is a safe and efficient method for the treatment of
dry eye due to MGD and represents an interesting field of development
with the possibility of achieving better outcomes in patients with this
disease, which is the subject of ongoing studies.
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