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Summary

Nowadays, we have various ways to check if new collagen was formed. One of such researches used this method to
check effects of non-ablative laser treatments. Laser treatments have been one of the best methods of skin remodeling
since they were introduced into aesthetic medicine and cosmetology. Numerous patients on the whole world benefit from
this kind of face rejuvenation. However, lasers, when we speak about skin rejuvenation, have their bad effects. One of
them is definitely healing process and the second one is possible damage to skin because of ablation. Recent techniques,
non-ablative laser treatments, definitely take away the two drawbacks mentioned before —except skin ablation; there is
less healing time and less probability of permanent damage to skin. However, is this enough to have also very good
effects? Is it possible without proper damage to have very good results? This paper will investigate this matter on the
basis of opinions of doctors and biophysics experts in the field of aesthetic medicine and cosmetology. All in all, the non-
ablative laser devices, together with skin-cooling device, are proven to be safe and effective for skin rejuvenation in
patients regardless their nationality. The advantages of such techniques for wrinkle reduction include the easiness of
performance, lack of patient discomfort and treating all skin types without the high risk of epidermal injury. Non-ablative
resurfacing techniques are very well suited for patients who need rejuvenation for their aging face. No matter what laser
type is introduced, when speaking of non-ablative procedures, regardless of the fact if wrinkles, fine lines or skin surface
is treated, the effects are subtle and gradual, comparing to ablative techniques, which are more aggressive. Various lasers
are introduced to identify the best modality; however the extended pulse lasers are seen to provide particular benefits.
Both the 1320nm and 1064nm lasers, when co-working with a skin-cooling device, are unique and appropriate for all skin
types. Furthermore, these treatments are regarded as safe, and with less downtime for patients.

Keywords: nonablative laser treatments, ablative laser treatments, development, cells, anatomy.

VY Ham yac MM MaeMO pi3Hi COcoOM TEepeBipUTH, YN HE YTBOPUBCS HOBHUiII KojareH. OmHE 3 TaKUX IOCIHIHKEHBb
BHKOPHCTOBYBAJIO IIeii METOA IJIsl TepeBipky epeKTiB HeaOmaTHBHIX Ja3epHUX npouenyp. JlazepHi npouenypu Oy oa-
HUMH 3 HalKpalux METOIB PEMOJICITIOBAHHS LIKIPH 3 THX Iip, SIK BOHU OyJIM BIPOBA/DKEHI B €CTETHYHY MEAUIMHY Ta
KOCMETOJIOTi10. baraTo maii€eHTiB y BCbOMY CBiTi OTPUMYIOTh KOPUCTb BiJI TAKOTO BUIY OMOJIO/DKEHHS 00auyusi. OHaK,
KOJI MM TOBOPHMO TIPO OMOJIOIKEHHSI ILIKipH, J1a3epy MatoTh cBOT noraHi Hacmigku. OJ1H 3 HUX — 11€ 6€3yMOBHO IpoIiec
3aro€HHs, a APYTHH — MOXKIIMBE ITOIIKO/DKEHHS IIKipu yepe3 abisinito. OcTaHHI METOAM, HeaOlaTHBHI Ja3epHi Mmpole-
IypH, 0€3yMOBHO yCyBalOTh JiBa HEJOJIKH, 3rajJlaHi paHille — KpiM aOismii Kipy; MEHIIIe Yacy 3aroO€HHs Ta MEHIIa iiMo-
BIPHICTh TOCTIHOTO MOIIKO/HKEHHS miKipu. OHAK YU JOCTATHRO IIHOTO, 00 MaTH TaKOX Ayxke xopomr edekru? Yu
MOJJIMBO 0€3 HaJeXHOI IIKOAM OTpUMAaTH JIyxe xopour pesynbratu? Llst crarTs Oyze mociiuKyBaTH 1ie MUTaHHS Ha
OCHOBI JTyMOK JIiKapiB Ta (axiBiB 3 610(i3UKH y raiay3i eCTeTHYHOI MEIUINHY Ta KOCMETOJIOTIi. 3arajom, HeaOJlaTHBHI
JIa3epHi IpUIIaI Pa3oM i3 IIPUIIAZ0M /sl OXOJIO/DKEHHS IKIPHU € HalitHUMU Ta e(DEKTUBHUMH JUISI OMOJIOJDKEHHS ILKipH
y TAIli€HTIB, HE3aJIEKHO Bij iX HamioHambHOCTI. [lepeBaru Takux METOAIB 3MEHIIICHHS 3MOPIIOK BKIFOYAIOTh IPOCTOTY
BHUKOHAHHS, BiICYyTHICTh TUCKOM(DOPTY Yy MaILi€HTAa Ta JTIKYBaHHS BCiX THIIIB IIKipH 03 BUCOKOTO PU3UKY ITOIITKOIKCHHS
enizepmu. HeabnatuBHI MeToqu UTipyBaHHS AyKe T0OPE IMiIXOAATH IS MALlI€HTIB, SIKi TOTPEOYIOTH OMOIOMKEHHS IS
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cTapinHs o0myyst. HeszanexHo Biz TOro, IKMi THII J1a3epa BBEICHUH, TOBOPSYHM PO HeaOJIaTHBHI IPOLIETyPH, HE3aJIEKHO
BiJl TOTO, Y¥ 0OpOOJIISFOTHCSI SMOPIIKH, APiOHi JIiHIT 200 MOBEPXHS WIKipH, €PEeKTH € TOHKUMH 1 TOCTYIOBUMH, TOPIBHSHO
3 aONSATHBHUMH TEXHIKaMH, SIKi € OUIBII arpecHBHUMU. Pi3Hi 1a3epu MpeaCTaBICHI U BUSBICHHS HaWKPAI[oi MOIab-
HOCTI; OIHAaK, K BUIHO, PO3IIMPEHI IMITyJIBCHI JIazepu AatoTh ocobmuBi mepesard. I 1320 um, i 1064 HM na3epu, Koau
MIPAMIOIOTH Pa3oM i3 MIPUCTPOEM JJISl OXOJIOKCHHS IIKIpH, YHIKAIBHI Ta MiIX0AATh I BCiX TUMIB mKipu. KpiM Toro, mi
METOMU JIIKYBaHHS BB)KAIOThCSl OE3MEUHUMH Ta MAIOTh MEHINHUI 9ac MPOCTOIO [UIS MAIIEHTIB.

Knrouosi cnoea: neabnatuBHe Ja3epHe JTiKyBaHHS, a0JsMiliHe JTa3epHe JiKyBaHHSA, PO3BUTOK, KIITHHHU, aHATOMISI.

B Haie Bpemst MBI IMeeM pa3iIiuHble CIIOCOOBI MPOBEPHUTH, HE 00pa30BalICs JIM HOBBIN KojulareH. OHO U3 TaKuX
HCCIIeI0BAaHMIT HCIIOJIB30BAJIO 3TOT METO UL IpoBepKH 3(P(eKToB HeablaTUBHUX JIa3epHBIX Ipouenyp. JlazepHsle npo-
neayphbl 6BIJ'[I/I OIHUMHU U3 JTyUIIUX METOAOB PEMOJACIIUPOBAHUSA KOXKHU C TEX IMOP, KAK OHU 6I)IJ'[I/I BBCJCHBI B OCTCTUYECKYIO
MEIUIMHY U KOCMETOJIOTHIO. MHOTHE allMeHThl BO BCEM MHpE I0JIy4aloT MOJIb3Yy OT TAKOI'0 BHAA OMOJIOKEHUS JINIIA.
OnHako, Korjga Mbl TOBOPUM 00 OMOJIOXKEHUH KOXKH, JIa3epbl IMEIOT CBOM IUIOXHE mocienctBus. OOuH U3 HUX — 3TO
0e3yCIIOBHO TpOliecC 3aKUBIICHNUS, a BTOPOH - BO3MOXKHOE IOBPEXKAECHHE KOXH depe3 abisiuuto. [lociennue metossl,
HeaOJIaTHBHBIE JIa3epHbIE TPOLETyPHl, 0€3yCIOBHO YCTPAHSIOT IBAa HEJOCTATKa, YIOMSHYTHIE paHee - KpoMe aOusiun
KO>KH; MEHBIIIE BPEMEHH 3aKHBJICHUSI U MEHBIIIE BEPOSITHOCTD IIOCTOSIHHOTO MOBPEXICHNS KOXKH. OJJHAKO JOCTATOYHO
JIM 3TOT0, YTOOBI TAKXKE MMETh 04eHb Xoporne 3¢ dexTs? Bo3MokHO 11 63 JOHKHOTO Bpeia IOJIyYUTh OYeHb XOPOIIIHe
pe3ynbTaTei? JTa cTaThs OyIeT HCCIe0BaTh 3TOT BOIIPOC HA OCHOBE MHEHHUH Bpadel U CIIEIHAINCTOB 0 OHOpHU3NKE B
00J1aCcTH 3CTETUIECKON MEIUIIMHBI U KOCMETOJIOTHH. B 001mmem, HeabIaTuBHBIE JTa3epHBIE MPHOOPEI BMECTE ¢ IPHOOPOM
JUTSL OXJIQXKI€HHS KOXKH SBJIIOTCS] HAIG)KHBIMU U 3(h()EKTUBHBIMH IS OMOJIOKCHHUS KOXKH y AlMCHTOB, HE3aBUCHMO OT
X HAIIMOHAJIBHOCTH. HpeI/IMyH_[eCTBa TaKUX METOJ0B YMCHbBIICHNA MOPIIWH BKJIIOYAaIOT MMPOCTOTY UCIIOJIHCHUSA, OTCYT-
CTBHE JicKoM(popTa y MalrieHTa 1 JIedeHHe BCeX THIIOB KOXKH 0€3 BBICOKOTO pUCKa OBpeXIeHUs snuaepmuca. Heabma-
THBHBIC METObI I]_U'II/I(bOBKI/I OYC€Hb XOPOLIO NOAXOAAT IJId MallUCHTOB, HYXKAAIOIMIUXCSA OMOJIOKCHUA NJIsA CTapCHU JIMLa.
HesaBucumo ot TOT0, KaKo# THII Jiazepa BBEJECH, TOBOPS 0 HeaOJIaTUBHBIX ITPOLEAYpax, HE3aBUCUMO OT TOTO, 00pabaThI-
BAaIOTCS MOPIIVMHBI, MEJIKUE JINHUN WM TIOBEPXHOCTH KOKH, 3 (EKTHI ABISFOTCS TOHKUMH M IIOCTEIIEHHBIMH, 110 CpaBHe-
HUIO ¢ a0JISITHBHUMBI TEXHUKaMH1, KOTOPBIE SBJIIOTCS O0Jiee arpecCUBHBIMU. Pa3iyuHble 1a3ephl IPeICTaBICHBI IS BbI-
SIBIICHUS JTy4IIeil MOAAIbHOCTH; OJHAKO, 10 BCEH BUIMMOCTH, PACIIMPEHHBIC UMITYJILCHBIE JIa3ephl Aal0T 0COOBIE Tpe-
mmymecta. 1 1320 am, u 1064 HM ma3ephl, Koraa padoTaroT BMECTE ¢ yCTPOHCTBOM IS OXJIKICHUS KOXKH, YHUKATb-
HBIE U TIOIXOMAT JJIsl BCEX TUIOB KOXU. KpoMe Toro, 3T METO/IbI JICUECHHSI CUUTAIOTCSI OE30ITACHBIMHU U HMEIOT MEHbIIIEE
BpEMsI IPOCTOSI IJIs TAIIUEHTOB.

Kniouegvie cnosa: HeabaaTUBHOE Ja3epHOE JICUCHNE, a0SIIIMOHHOE JIa3ePHOE JIEYCHHE, PA3BUTHE, KJICTKH, aHATO-
Musl.

Benefits of non-ablative laser treatments
One of the most reliable reviews of effects is per-
haps collagen formation. Nowadays, we have nu-
merous ways to check if new collagen was
formed. One of such researches used this method
to check effects of non-ablative laser treatments.
It shows that collagen remodeling can occur
without the need for epidermal ablation. To eval-
uate treatment effects, six-month posttreatment
biopsies were conducted. 10 subjects were
treated with a non-ablative 1320 nm Nd:YAG la-
ser. They had five treatments with 3-4 week

According to experts:

intervals, and the results were tested for degree
of clinical improvement 6 months after their final
treatment. All 10 patients reported significant im-
provement of the quality of their skin. However,
the opinions were very subjective. What medi-
cine and cosmetology field needs is hard evi-
dence. That is why, biopsies were conducted.
The six-month posttreatment biopsies showed
collagen formation. This is a voice in favor of
non-ablative laser methods- full face improve-
ment seems to occur without epidermal ablation

[1].

“In non-ablative resurfacing, fractional lasers deliver heat into the skin through
thousands of tiny, deep columns known as microthermal treatment zones. The treat-
ment eliminates old epidermal pigmented cells and deposits heat deep into the der-
mis to tighten skin and stimulate collagen remodeling. Surrounding tissue is unaf-
fected. The fractional approach allows the skin to heal much faster than if the entire
area was treated. Healthy tighter skin grows to replace wrinkled skin. This approach
lessens the recovery period and reduces the number of complications that can occur.
Multiple sessions are needed in some cases” (Goldberg, 2000:59-61).
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Laser devices are getting more and more
technologically advanced. Overall, the treatment
is focused on reduction of rhytides and skin lax-
ity, and this can be a factor in improving overall
facial appearance. What is a distinguishing factor
between ablative technique and non-ablative
one? During an ablative facial resurfacing treat-
ment, the epidermis is denuded by laser wave to
a certain depth. The treatment factor is in fact

injury. The ablative cutaneous injury causes the
desired healing response, which results in the
deposition of a new skin matrix. This new skin
matrix has improved characteristics — and this is
what we search for in rejuvenation. During the
healing process, there is proliferation of fibro-
blast activity, and a formation of new collagen
and other dermal matrix proteins [2].

The procedure of non-ablative treatment should always be according to some schedule:
“During the procedure, the treatment area is first cleansed. Next, a laser head is
passed over the treatment area in a series of horizontal and vertical overlapping
passes. Most patients experience a mild prickling or burning sensation during the
process. In some cases, the doctor will apply a topical anesthetic beforehand, or
apply a cooling mechanism during treatment. The procedure typically takes 20 to
25 minutes. The fractional lasers used in non-ablative resurfacing use lower en-
ergy levels than ablative lasers, which resurface or remove the outer layer of skin
completely. Fractional lasers treat the layers of skin under the surface without
damaging the surface. Heat from the laser promotes collagen production, which
helps reduce the appearance of lines and wrinkles. The results, however, are less
pronounced than the more aggressive approach of ablative laser resurfacing”

(Goldberg, 2000:59-61).

Ablative lasers have very good clinical re-
sults. However, the downtime caused by the pro-
cedure and possible adverse effects can last for
several weeks, which is found by most patients
unacceptable. The very high potential for really
impressive skin improvement must be balanced
very well against protracted edema and erythema
and pigmentary changes or potential complica-
tions like scarring. In fact, the prolonged recov-
ery, typical for such method, together with some
potential problems which may occur within these
ablative techniques can be a limit, when it comes
to patients who want to implement a rejuvenation
procedure with a very slight downtime and a
minimal risk profile [2].

Goldberg (2000) enumerates the ex-
pected results after the procedure:

« “Most patients can return to work imme-
diately after the procedure.

« Redness caused by the treatment can be
camouflaged by makeup without any negative ef-
fects.

e The treatment area should be kept well
moisturized.

« Patients should avoid sleeping on the
treatment area to prevent swellings.

« Cold compresses can be applied to allevi-
ate pain.
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« Sun exposure should be avoided during
treatment and healing phases, and sunscreens of
at least SPF 30 should be applied” Goldberg,
2000:60)

In contrast to ablative rejuvenation treat-
ments, non-ablative laser treatments cause a der-
mal healing response, as was the case with abla-
tive procedures, without notable injury to the ep-
idermis. This is what characterizes non-ablative
laser treatments in a good way — improving the
appearance of the skin without visible injury to
the epidermis [3].

What are the exact mechanisms of non-ab-
lative dermal remodeling? They have not yet
been found and are still under investigation; how-
ever, researchers do have their picks — subthresh-
old laser-induced injury to the dermis results in a
wound repair response, as they think, and, in
turn, this induces fibroblast stimulation and col-
lagen reformation [3].

The benefits of using mid-infrared non-
ablative lasers — non-ablative technique in de-
tail

Mid-infrared lasers are the main non-abla-
tive laser rejuvenation modalities. Increased re-
search and increased body of evidence confirms
that lasers in the mid-infrared range seem to be
the best choice when it comes to non-ablative
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resurfacing and a wide range of skin types and
colors [4].

Mid-infrared range lasers use energy that is
weakly attracted to melanin, which is a good
thing, because, when epidermal melanin is by-
passed more efficiently, patients with all skin
types can be treated, and the risk is reduced. Also,
when the wavelength of the selected laser is ex-
tended to the infrared and mid-infrared areas,
deeper energy penetration can be achieved, and
the desired laser energy can finally be transported
to the dermis. In this way, the epidermis is by-
passed, and the heat laser energy produces is de-
posited in the dermis in a nonselective way. In
theory, the result of such heat-induced dermal in-
jury is eventual activation of dermal fibroblasts
and the activation of the desired healing re-
sponse. Moreover, an inflammatory response to
this laser-generated heat cause collagen remodel-
ing and an improvement in the condition of rhyt-
ides [4], [5].

When it comes to histologic evidence,
early studies demonstrated dermal collagen ho-
mogenization, which is the indication of the oc-
currence of some degree of dermal remodeling.
However, it is crucial to note that the use of such
techniques without a skin-cooling device pro-
duces bad clinical results. What is more, without
the cooling, pitted scars and hyperpigmentation
occurred in 30-40 % of clinical cases [5].

The endless search for ideal nonsurgical re-
juvenation method for the aging face is at the
heart of aesthetic medicine and cosmetology, and
companies producing equipment outrun each
other in that search. However, picking the ideal
nonsurgical skin rejuvenation method is depend-
ent on each patient’s skin type, rejuvenation
goals, recovery time of the patient, possibility of
complications, and perhaps the most importantly,
esthetic expectations.

The physician’s or cosmetologist’s experi-
ence is crucial when taking all the factors into
consideration to decide which treatment should
be administered. What is an ideal rejuvenation
method? It is the method that improves the con-
dition of skin without causing injury to epidermis
[6], [18].

Cases of rhytides in non-ablative laser
treatments

The contraction of the frontalis muscle is
responsible for the formation of forehead rhyt-
ides. When it comes to non-ablative laser treat-
ment techniques in reducing rhytides, it should

be admitted that they are softened by non-abla-
tive procedures, however, muscles are still in ac-
tion and, if the patient had a rich mimic, some-
times he or she is advised to be treated with bot-
ulinum toxin injections after treatment to release
the frontalis muscle [7].

History of non-ablative lasers

Mid to late 1990s clinical improvement in
the appearance of hypertrophic scars and stretch
marks were reported. Minor injuries were treated
without significant ablation of the epidermis.
Histologic evidence of decreased coarse collagen
fibers supported that finding, and increased for-
mation of elastin in biopsy specimens [8].

Both clinical and, most importantly, histo-
logic improvements in the appearance of scars
made investigators to evaluate the efficiency of
non-ablative skin rejuvenation techniques. In
1999 the researcher named Zelickson noted an
improvement in 9 out of 10 patients (which com-
plies 90 % improvement) with mild skin flaws,
and an improvement in 4 out of 10 (40 %) pa-
tients with moderate and even with severe prob-
lems. All of them were treated with a non-abla-
tive laser technique [8], [9].

Histologic observations which correspond
to these clinical observations showed an increase
in epidermal thickness and new formation of col-
lagen and elastin. Other studies also showed re-
duction in depigmentation. However, even
though there were very appreciable clinical im-
provements in those cases, early non-ablative
techniques caused significant bruising and swell-
ing which lasted up to 2 weeks. Also, the treat-
ment was limited for use in dark-skinned or
tanned patients [9].

Review of available devices

When it comes to devices and facilities,
many different laser treatments appliances are
available but all of them vary in the aspects of
energy intensity and delivery as well as injury
patterns. What is interesting about laser devices
is that, some of them lack papers and peer-re-
viewed articles to support their treatment effec-
tivity, and they only rely on clinicians’ promo-
tion. The companies that produce laser devices
need to perform wide research to shown their ef-
fectiveness in published research in medical jour-
nals [10], [17].

The first commercial laser device was in
fact non-ablative in its original form, had a blue
optical guide material, which allowed the device
to sense skin contact before starting to work. The
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company which produced this device was Solta
Medical, and the name of the device was non-ab-
lative Fraxel. The company has high-tech

solutions and also sponsored clinical trials with
highly skilled laser surgeons and world-leading
devices [11].
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Figure 1. Micro ablative (non-ablative) fractional resurfacing devices <750um

Implementation of treatment

The American FDA norm for the non-abla-
tive devices usually includes its use for the coag-
ulation of soft tissues. What does it mean for a
patient? Coagulation of protein causes the for-
mation of new protein tissue, which may result in
a deep rejuvenation of the skin [12].

What are the advantages?

The first and the most important benefit from
using this type of device is minimal patient dis-
comfort. Some patients may require topical anes-
thetic and cooling during the procedure, but it is
not a must with non-ablative devices (contrary to
ablative laser devices). What happens after the
treatment is also acceptable — most patients no-
tice only slight redness after treatment in the fol-
lowing day [13].

Clinical studies

However, after mentioning advantages, it is
time to look into possible disadvantages, which
often come out in a series of clinical reviews. One
of the most important clinical studies for non-ab-
lative laser devices is the one made by Manstein
(2018), who found great improvements in perior-
bital lines within one month only and 54 % im-
provement when it comes to rhytids and skin tex-
ture. After three months from the treatment, 34 %
improvement was found when it comes to wrin-
Kles treatment and 47 % improvement in skin
texture. A different study conducted by
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Geronemus (2009) reported that the device im-
proved not only rhytids but also lip lines (vertical
ones). However, the researcher noted that the re-
sults were not as good as when using ablative la-
ser device. Another study made by Rahman
(2009) proved that non-ablative laser device in
combination with intense pulsed light (IPL)
worked better than the non-ablative laser alone in
the 29 patients that they studied. The non-abla-
tive device, as it was expected, stimulated dermal
collagen and remodeling. This, in turn, led to im-
provements in rhytids and skin texture. IPL
helped with the results of photo damage, namely
dyschromia and telangiectasia. Several publica-
tions on clinical studies were also conducted
showing the positive effects of treating melasma,
acne scars and other scars using the non-ablative
laser device, which is in favor of the use of non-
ablative laser devices [14].

Another non-ablative device was Affirm pro-
duced by Cynosure, Westford, Massachusetts. It
had a slightly different design as it was a 1440nm
FT laser in which the energy was delivered
through a micro-array of lenses that caused the
desired results to the skin. This kind of light de-
livery which goes through the array of lenses is
called apex pulse technology. There were a cou-
ple of studies, including the work of Weis (2002).
This investigation showed that the Affirm laser
was effective in the treatment of various skin
problems. These include wrinkles, scars, and pig-
mentary problems including melisma. This laser
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received FDA approval for the treatment of wrin-
kles and pigmented lesions. When it comes to the
number of treatments needed, most patients need
3 to 6 treatments with this device. Very small ad-
verse effects occur with patients treated with this
laser and if they occur, usually resolve within 24
hours, and most patients do not have any down-
time associated with the treatment. What was
new with this device? One of the most prominent
features is the additive of a second wavelength of
light, 1320nm. This is useful for skin tightening.
The undoubted advantage is a multiplexed event
— both lengths fire during the same pulse of light
which make the treatment of wrinkles and scars
even more effective. Below Figures 2 to 5 present
clinical examples of the usage of Affirm laser
with patients after three treatments [16], [19].
The mentioned before two devices — Fraxel
and Affirm, are not the only ones, however, these
are the devices which usage has been proved by
extensive research and clinical studies. All of the
lasers work in a similar way. They distribute non-
ablative laser energy into the dermis through pix-
ilated columns or through an array of lenses.

What is common for all of such devices is that
they work over time, which usually means and
more than one treatment needed to achieve the
visible effects. It is however hard to determine
the exact number of treatments needed to achieve
the desirable results. It also depends on the de-
vice, its technology and power. However, most
of the researchers and laser surgeons assume that,
to achieve satisfactory, visible results, four to six
treatments are needed. The recommended inter-
val between treatments is up to four weeks. Con-
trary to what is often presupposed, some slight
downtime with non-ablative devices does exist.
Most patients experience slight erythema and
edema for 24 to 48 hours after procedure. Ad-
verse effects can include post-inflammatory hy-
perpigmentation, which is more commonly ob-
served with dark skins. Good pretreatment and
post treatment therapy and information to the pa-
tients could minimize the risk of such PIH condi-
tion in the high risk patients [15].

Figure 2. Before treatment

Figure 4. Before treatment

75


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2921736/figure/F1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2921736/figure/F2/

Peabinimauyiiini ma Qi3KynomypHo-pexkpeayiiini acnekmu po3eumky a00UHU

Figure 3. After treatment Figure

Conclusion

All in all, the non-ablative laser devices, to-
gether with skin-cooling device, are proven to be
safe and effective for skin rejuvenation in pa-
tients of all skin types and colours. The ad-
vantages of such techniques for wrinkle reduc-
tion include the easiness of performance, lack of
patient discomfort (or a minimal one) and treat-
ing all skin types without the high risk of epider-
mal injury.

Non-ablative resurfacing techniques are very
well suited for patients who need rejuvenation for
their aging face. No matter what laser type is
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