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MEXAHWU3M OEUCTBUSA

HU3KOUHTEHCHBHOIO JIASEPHOIO U3J1TYHEHUA
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XPOMOPOpaMmM B KIeTKax KOXMU,
4TO MPUBOOUT K aKTUBaL MU
LNTOXPOM-C-okcmaasbl (Cox).
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Cox — 3TO MUTOXOHAPWaNbHbI PEPMEHT
TPaHCMOPTHOW LLEMM MepeHoca 351eKTPOHOB,
KOTOPbIM CNOCOBCTBYET KIIE€TOYHOMY ObIXaHWUIO
N MPOU3BOLCTBY SHEPIUM B BUAOE
apgeHosnHTpudocdata (ADPK).

Mopynaums o6pasoBaHMs akTUBHbIX GOPM
kucnopoga (APK).

Ctumynauma obpasoBaHmMsa BasoguiaTaTopa —
oKcupa as0Ta, UTo cnocobcTByeT
HOpManM3aaumMm MMKPOLIMPKYIALMN.

HpOTI/IBOI'IOKa(BaHI/IFI: KPOBOUIJTNAHUA, TTINMXOPaLO4HHblEe COCTOAHUNA, MNMMJIENCnNd, 3/10Ka4eCTBEHHDbIE OINYyXOJ1M C MeTaCTaTUHeCKNM POCTOM,

® CnNcCrteMHad n nonimopraHHad HeoCTaTO4HOCTDb.
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The Efficacy of Laser Therapy in Wound Repair:
A Meta-Analysis of the Literature
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ABSTRACT

Objective: We determined the overall effects of laser therapy on tissue healing by aggregating the literature
and subjecting studies meeting the inclusion and exclusion criteria to statistical meta-analysis. Background
Data: Low-level laser therapy (LLLT) devices have been in use since the mid sixties, but their therapeutic
value remains doubtful, as the literature seems replete with conflicting findings. Materials and Methods: Perti-
nent original research papers were gathered from library sources, online databases and secondary sources.
The papers were screened and coded; those meeting every inclusion and exclusion criterion were subjected to
meta-analysis, using Cohen’s d. statistic to determine the treatment effect size of each study. Results: Twenty-
four studies with 31 effect sizes met the stringent inclusion and exclusion criteria. The overall mean effect of
laser therapy on wound healing was highly significant (d = +2.22). Sub-analyses of the data revealed signifi-
cant positive effects on wound healing in animal experiments (d = +1.97) as well as human clinical studies
{d = +0.54). The analysis further revealed significant positive effects on specific indices of healing, for exam-
ple, acceleration of inflammation (d = +4.45); augmentation of collagen synthesis (d = +1.80); increased tensile
strength (d = +2.37), reduced healing time (d = +3.24); and diminution of wound size (d = +0.55). The Fail-Safe
number associated with the overall effect of laser therapy was 509; a high number representing the number of
additional studies—in which laser therapy has negative or no effect on wound healing—required to negate the
overall large effect size of +2.22. The corresponding Fail-Safe number for clinical studies was 22. Conclusion:
‘We conclude that laser therapy is an effective tool for promoting wound repair.

INTRODUCTION sources are not effective in promoting tissue repair, further
complicates the matter, creating the present scenario in which

O MANY CLINICIANS and scientists, the idea that low-power

laser light (so low in intensity that some have compared its
power to dull sunlight) can be therapeutic enough to relieve
pain and promote tissue repair in collagenous tissues seems
preposterous. Yet, reports abound which indicate that these
lasers, that is, lasers with =500 mW average power, promole
the repair processes of skin, ligaments, tendons, bone, and car-
tilage in experimental animals,'-2* as well as wounds and ul-
cers of a wide range of etiologies in humans.’2** The
availability of other studies™** that suggest the contrary, that
is, that low-intensity lasers and other monochromatic light

low-intensity lasers are viewed with doubt and cynicism.
There is little disagreement that a majority of animal experi-
ments suggest that low-i ity lasers enl wound healing
by promoting cell proliferation,! 7453 accelerating collagen
synthesis and promoting the formation of granulation tis-
sue, 03560 fostering the formation of type I and type IIT pro-
collagen specific pools of mRNA increasing ATP synthesis
within the mitochondria, activating lymphocytes, and increas-
ing their ability to bind pathogens.”#!-%% In contrast, clinical re-
ports concerning the effects of low-intensity lasers remain, at
least prima facae, contradictory, with some studies reporting
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: two decades thanks to the numerous
agnosis and treatment of skin alterations.
have considerably changed our treatment
© based on the principle of selective
ms. A variety of lasers has recently been
orporate these concepts into their design.
3 nm and 595 nm), KTP lasers (532 nm),
) to 900 nm), long pulsed 1064 Nd:YAG
t sources). Several vascular lasers (such as
no longer useful as they pose a higher risk
) and scarring. By properly selecting the
thore (haemoglobin in the red blood cells
thermal relaxation time of that target, the
gy to surrounding tissues (epidermis and
eat absorption. Therefore, a longer laser-
he use of longer laser wavelengths (in the
sources are very popular due to their non-
to avoid permanent side effects. These
: safe and effective treatment. Physicians
1g the machine for each individual patient
meters must be adapted to the indication
k skin type). Treatments should start on a
iction of the fluence will prevent adverse
ited weatments should be done to achieve
ter treatment will produce and maintain
gher risk for pigmentary changes and scars

delines, intense pulsed light source, IPLS,

cular lesions, Their use was often
¢ unacceptable side effects such as
srmanent pigmentary alterations, The
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ed the treatment efficiency and
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s caution should be taken when interpreting the data.
report. Ideal reatinent parameters should be chosen

> 30

neT uccnepoBaHU
N MPaKTUKU

>5000

cTaTen B peueH3npyeMbIX
XypHanax

> 200

mccrnegoBaHUM B roq
ny6nmkyetca Ha PubMed

Laser

Therapy
Wristband

> 70

3aBOOOB-N3roToBUTE1EN
obopynoBaHug

>500

PaHOOMU3NPOBAHHbIX OBOUNHbIX
cnenbix nnauebo
KOHTPOJIMPYEMbIX MCCIiea0BaHNN

>10

meta-aHaIn30Bs.,
nocTynHbix B Cochrane



PbIHOK HOCUMbIX YCTPOUCTB MW heraey

HA TEPPUTOPUN POCCUNCKOUN DEAUPALIUU

50 000

LUTYK B rof




PbIHOK HOCUMbIX YCTPOUCTB M\ Toereey

Wristband

B MUPE

MnaHupyeMbin NokasaTenb
no peasimsauum yCTPOUCTB

2025

2024

06BbeM pbliHKa o06beM pbiHKa
B 2020 rooy B 2030 rogy CAGR

10.6 67.2 20.3 15000 30000 50000

Mapa. S Mapa. S YCTPOMCTB B rof



KOHKYPEHTbI M\ Therasy

C&‘ WellsCare

Wristband

Medizintechnik

CareWear™

Wearable Therapeutics™

204 oeHOBaHUA

raycome




KOHKYPEHTDI |—\A/—|%ﬁ2?2pv

Wristband

LaserTherapy Haemo- DMC ECCO IASO Carewear
Wristband Laser Therapy ILIB plus Wellscare
Dokyc Ha UMMYHUTETE,
NpeBEHTUBHOMN MeanLMHE v v v v
HenHBa3MBHbLIN v v v v v
Naszsep, 808-905HMm v v v v
MowHocTb oo /0BT v
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Y0o6CcTBO MCNONb30BaHUS v v v
LleHa 290 $ 1200 $ 600$ 600S 290 $ 365%
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