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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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НАУКА

Long-Pulsed Nd:YAG Laser to Treat Telangiectasia of the Nose: 
A Comprehensive 5-Year Single Center Study

1Goldman A., 2Wollina U., 3Machado D., 3Marinowic D.

1Pontifical Catholic University of Rio Grande do Sul, Porto Alegre, Brazil; 2Dresden Municipal Hospital, 
Academic Teaching Hospital, Department of Dermatology and Allergology, Dresden, Germany; 

3Brain Institute of Rio Grande do Sul (BraIns), Pontifical Catholic University of Rio Grande do Sul, Porto Alegre, Brazil

Telangiectases are superficial visible dilated cutaneous ves-
sels, usually measuring 0.1 to 1.0 mm in diameter. Anatomically, 
they represent dilated capillary, small venule or arteriole. Usu-
ally arteriolar telangiectases are red, small in diameter and not 
elevated above the skin surface. Venule telangiectases are larger, 
blue and often protruding above the skin. Telangiectases of cap-
illary origin are initially red, increasing in size and turning blue 
or purple due to venous reflux and increase of hydrostatic pres-
sure (Table 1) [1-4].

Based on the clinical aspect, telangiectasia can be classified 
into linear (or simple), arborizing, spider, and papular. Linear 
and arborizing telangiectases are frequent on the face, especially 
in the area of nose, chin and malar region. Spider telangiectases 
are acquired vascular lesions. They have a small central feeding 
arteriole that radiate several small superficial vessels. Its central 
portion pales with digital pressure. Spider telangiectases occur 
mainly in the area of nose and malar region. This type of vas-
cular manifestation usually appears in preschool and school age 
children. Most of these lesions regress after childhood. Papular 
telangiectasies may be related to some syndromes and collagen 
vascular diseases [5-7]. It is believed that telangiectasia may be 
related to the release of vasoactive substances.

Some factors that may be involved in this phenomenon in-
clude hormones, tissue anoxia, infections and exposure to chem-
icals. Facial telangiectases are most often seen in patients with 
Fitzpatrick skin phototype I and II. The most commonly affected 
areas are the alar, dorsum and tip of the nose, as well as the ma-
lar region. Among the causes related to telangiectases may be 
the use of medications such as steroids leading to vascular wall 
fragility. This fragility may predispose to persistent vasodilation 
aggravated by connective tissue changes. In addition, chronic 
skin exposure to the elements would also be a predisposing 
factor for these vascular changes.

The persistence of telangiectases is an aesthetic drawback and 
a frequent cause of seeking treatment. Minor trauma can lead to 

bleeding of these small vascular lesions. The treatment of facial 
telangiectases should be minimally invasive, present few risks 
or complications, be safe, effective and must ensure a fast re-
covery.

We report on the use of long-pulsed 1,064 nm  neodymium: 
yttrium-aluminum-garnet (Nd:YAG) laser to treat nasal telan-
giectases.

Material and methods. The objective of this retrospective 
study is to determine the safety and efficacy of long-pulsed 
Nd:YAG laser in the treatment of telangiectases of the nose. 
Informed consent was obtained from the participating patients 
prior to the start of treatment. Ethical committee approval was 
not required by the Brazilian jurisdiction. The study was per-
formed according to the principles of the World Medical Asso-
ciations Declaration of Helsinki – Ethical Principles for Medical 
Research Involving Human Subjects (2018).

Treatments were conducted at Clinica Goldman, Porto 
Alegre, Brazil. Laser treatment parameters were up to 135 ms 
pulse duration, 2-4 Hz repetition rate, fluence of 100-175 J/cm2 
and 2.5-4.0 mm spot size. The procedure was usually well-tol-
erated rendering anesthesia unnecessary in most cases. Pretreat-
ment cooling was achieved by ice packs. A spray cooling system 
or topical anesthesia with eutectic lidocaine/prilocaine cream 
(EMLA cream) was used in selected cases only. On average, 
each patient received three treatments (minimum 1, maximum 
5). The interval between each laser treatment was 3 to 4 weeks. 
Photographs were taken before the initial treatment. Follow-up 
photographs were taken at least 2 months to 5 years after the 
final treatment session. In order to optimize laser application 
result, excessive cooling of the skin was avoided due to vaso-
constriction effect and a consequent fading and decrease of the 
chromophore (oxyhemoglobin). Mechanical vasoconstriction 
was prevented avoiding excessive pressure of laser handpiece 
against the skin. Overlapping shots were applied in some more 
resistant cases.

Table 1. Differential diagnosis of facial telangiectasia
Diagnosis Remarks

Rosacea Centrofacial chronic inflammatory dermatosis with secondary facial telangiectases

Spider nevus
Characteristic pattern with a central feedervessel. Single lesions after trauma, mul-
tiple lesions in hepatic disease, systemic sclerosis

Essential facial telangiectasia Symmetrical distribution, more common in Fitzpatrick type I. Asymptomatic.

Hereditary hemorrhagic telangiectasia
Multiple cutaneous and mucocutaneous papular lesions, tendency of hemorrhages. 
Not limited to the face region

Telangiectasia macularis eruptive perstans
Multiple disseminated brown-reddish macules, not limited to the face region. A vari-
ant of cutaneous mastocytosis

Cutaneous collagenous vasculopathy A rare disseminated telangiectasia. Diagnosis needs histopathologic confirmation
Ataxia-telangiectasia Rare progressive neuro-degenerative disorder with oculocutaneous telangiectases
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Two independent specialists (a plastic surgeon and a dermatol-
ogist) were requested to evaluate the results based on the before 
and after treatment photos. The photo images were presented to 
the reviewers in random order for evaluation and ranking of the 
degree of improvement of telangiectases in 3 categories: poor 
(poor improvement), good (moderate improvement of at least 
50% clearance), and excellent (complete clearing, no visible tel-

angiectasia). Patients were asked to report subjective improve-
ment on the scale of poor, moderate and excellent outcome.

Results and discussion.Included were 52 patients with Fitz-
patrick skin type II-V who had cutaneous telangiectasia of the 
nose. Patients’ age ranged from 7 to 85 years with a mean of 
52.82 years old (Table 2).

Clinical results are presented by images in Figures 1-5

			   A 							         B 
Fig. 1. A: 64-year-old man with a couperose. B: Result after one Nd:YAG laser session

			   A 							       B 
Fig. 2. A: 74-year-old female with papular telangiectasia. B: After one Nd:YAG laser session

			             A 							       B 
Fig. 3 A: 42-year-old female patient with telangiectasia of the nose. B: After two Nd:YAG laser sessions

Table 2. Characteristics of patients with telangiectasia of the nose treated with Nd:YAG laser
No. of subjects 52

Age range 7-85 years
Mean age 52.82 years

Males 31 (59.61%)
Females 21 (40.39%)

Fitzpatrick skin photo type II (20), III (23), IV (6), V (3)
Follow-up 2 months – 5 years

Number of treatments sessions 1 – 5 (interval 2.81 weeks)
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			   A 							       B 
Fig. 4: A: 60-year-old man with telangiectasias. B Result after 3 Nd:YAG laser sessions

			         A 						                     B
Fig. 5. A: Telangiectasia of the nose in a 57-year-old woman with rosacea. (b) Result after five Nd:YAG laser sessions

The leading underlying dermatologic diagnoses were spider nevi, 
essential facial telangiectasia, and rosacea. Independent specialists’ 
evaluation indicated an important improvement of the telangiec-

tasia treatment. Assessment was rated as excellent in 39 patients 
(75%), good in 10 patients (19.2%) and poor in 3 patients (5.8%); 
this resulted in 94.2% of good or excellent outcome (Table 3).

Table 3. Improvement of telangiectasia according to the specialists’ assessment
Improvement n (%)

Poor (poor improvement) 3 (5.76%)
Good (limited improvement) 10 (19.23%)

Excellent (no visible telangiectasia) 39 (75%)

Table 4. Patient’s assessment
Outcome Number (Percent)

Poor 4 (7.7%)
Moderate 12 (23.1%)
Excellent 36 (69.2%)

Table 5. Adverse effects

Adverse event n

Edema 39

Persistent erythema   0

Purpura   0

Blistering 3

Pigmentary changes (hypo- or hyperpigmentation) 0

Burn 0

Scarring 0

Herpes simplex 1
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Table 6. Published trials on facial & nasal telangiectasia treated by Nd:YAG laser, Nd:YAG laser 
was long-pulsed unless otherwise specified 

Author(s) Number of pts treated	 Outcome

Kwon et al. 2018
12 Koreans with telangiectatic rosa-

cea split-skin Tx Nd:YAG vs. IPL, 3x, 
4weeks apart

Comparable results 12x good to excellent 
outcome with Nd:YAG

Salem et al. 2013
15 Egyptians with erythemato-telangiec-
tatic rosacea, split-face Tx with Nd:YAG 

vs. PDL, 3 x, 4 weeks apart

Excellent response in 73.3% (Nd:YAG) 
vs. 53.3% (PDL)

Rose & Goldberg 2013
20 Caucasians skin type II-III, micro-

pulses 0.65 ms, 2 x, 4 weeks apart
85% >75% clearing

Ozyurt et al. 2012
156 Turkish, skin type II-IV, up to 5 ses-

sions 4 weeks apart
97% facial lesions good or better, 100% 

spider nevi good or better

Lee et al. 2012
12 Koreans who did not respond to IPL or 
PDL with nasal telangiectasia, single Tx

Total clearance of 78.3% of vessels with 
ND:YAG, 53.3% with IPL

Lai & Goldman 2007
20 Caucasians, facial reticular veins vari-

able spot size, most had 1 Tx
Nearly 100%response

Bevin et al. 2006
8 Caucasian males, facial telangiectasia, 

20 ms and 60 ms pulses
50% achieved 

51-75% clearance

Goldman et al. (current study)
52 Brazilians, skin type II-V, on average 

3 sessions, 3-4 weeks apart
94.2% good or better

Abbreviations: IPL – intense pulsed light; Tx – treatment(s); PDL – pulsed-dye laser

Patients’ own responses to the assessment questionnaire ren-
dered the following results: 4 out of 52 patients (7.7%) stated 
that they had poor improvement of their telangiectasia, 12 of 52 
(23.1%) – moderate, and 36 of 52 patients (69.2%) evaluated the 
treatment outcome as excellent (Table 4).

Erythema and mild and transient edema were observed in 39 
patients. Three patients had small blisters that disappeared with-
out sequelae after topical treatment with clobetasol propionate 
and local care. No complications such as transient or permanent 
crusts, hyper- or hypopigmentation were observed. One patient 
presented herpes simplex after treatment. He was medicated 
with acyclovir cream and recovered without sequelae (Table 5).

Current methods of treating vascular alterations of the nose 
include traditional sclerotherapy, laser therapy (CO2 laser, diode 
laser, pulsed-dye laser, Nd:YAG laser, intense pulsed light) and 
electrosurgery [8-11]. Although pulsed-dye laser is considered 
the gold standard for the treatment of superficial vascular lesions 
including telangiectases,  Nd:YAG laser has also been used suc-
cessfully to treat these and other vascular alterations of the nose 
and face [12-14.

By the appropriate combination of energy, pulse duration and 
cutaneous cooling, the laser energy is absorbed by oxyhemoglo-
bin resulting in selective photothermolysis. Other nevertheless 
important factors are: lesion size, skin temperature and thermal 
relaxation time [15,16]. Appropriate assessment of skin photo-
type, telangiectasia size and characteristics, history of previous 
treatments, purpura, use of photosensitizing drugs ensure an ad-
equate treatment and prevention of side effects.

The present retrospective analysis of 52 cases treated over a 
5-year period demonstrated that Nd:YAG laser is a safe, effec-
tive option with few side effects in the treatment of facial telan-
giectasia even in darker skin type. The percentage of individuals 
with skin types IV and V included in this study and the low inci-
dence of complications argued for the safety of this type of laser 

in dark skin. Most patients presented significant improvement 
or complete disappearance of vascular alterations within a few 
sessions. The longer wavelength allows energy penetration more 
deeply and an effective thermal occlusion of small and medium 
size vessels [17].

In a split face study on erythematous rosacea, Nd:YAG laser 
significantly reduced substance P in skin – a neurotransmitter 
involved in local facial blood flow contro [18].

Comparing our results with other published trials is summa-
rized in Table 6.

The earlier trials with short-pulsed Nd:YAG provided a lower 
efficacy compared to the long-pulsed laser. The long-pulsed 
Nd:YAG is safe and effective in Fitzpatrick skin types I-IV. The 
average number of treatments needed is 3 four weeks apart. 
Higher fluences are necessary for smaller vessels diameters [18-
22]. Our results are in the same range as those of Ozyurt et al. 
(2012) in Turkish patients of Fitzpatrick skin type II to IV [13].

Proper use of local parameters and care is critical for adequate 
energy absorption by the major hemoglobin target chromophore 
in the treatment of vascular conditions.

Conclusions. Different sources of laser have been proven to 
be safe and effective in the treatment of a variety of vascular 
lesions.23 In the present study long-pulsed Nd:YAG laser (1,064 
nm) demonstrated its effectiveness in various types of vascular 
changes. The profile of 1,064 nm wavelength is safe in the treat-
ment of patients of darker skin types since melanin absorption is 
minimal. Using lasers with longer pulse durations offers greater 
safety even at higher fluences. The use of this type of laser al-
lows deeper energy penetration leading to effective vascular 
thermolysis. It had only a few transient side effects, demonstrat-
ing its safety.
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SUMMARY

Long-Pulsed Nd:YAG Laser to Treat Telan-
giectasia of the Nose: A Comprehensive 
5-Year Single Center Study

1Goldman A., 2Wollina U., 3Machado D., 3Marinowic D.

1Pontifical Catholic University of Rio Grande do Sul, Por-
to Alegre, Brazil; 2Dresden Municipal Hospital, Academic 
Teaching Hospital, Department of Dermatology and Allergol-
ogy, Dresden, Germany; 3Brain Institute of Rio Grande do Sul 
(BraIns), Pontifical Catholic University of Rio Grande do Sul, 
Porto Alegre, Brazil

Telangiectases of the nose are of esthetic concern and treat-
ment is warranted. 

The study provides the results of 5 years of treatment of telan-
giectases of the nose region with the long-pulsed Nd:YAG 1,064 
nm laser.

A retrospective analysis was conducted in patients of Fitzpat-
rick skin type II-V. Exclusion criteria were patients with a previ-
ous history of treatment of the nose region, pregnant or lactating 
patients or patients with unrealistic expectations regarding the 
treatment risks, limitations and results.

Standardized photographs were obtained before each session 
and at least 2 months after the last treatment session. A long-
pulsed Nd:YAG 1,064 nm laser was used with a spot size of 
2.5mm, fluence of 100 – 175 J/cm2, pulse duration of up to 
135ms and repetition rate of 2-4 Hz. The follow-up ranged from 
2 months to 5 years. The number of laser sessions varied from 1 
to 5 monthly. Assessment was made by comparing pre-treatment 
and post-treatment photographs by two independent specialists 
and also by the patients’ own assessment.

All patients presented improvement of the vascular altera-
tions. Evaluation of independent specialists as well as the evalu-
ation of the patients themselves showed a high degree of sat-
isfaction with the treatment. The treatment presented only few 
transitory side effects.

Treatment of telangiectasia on the nose skin with the long-
pulsed Nd:YAG 1,064 nm laser demonstrated to be safe and ef-
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fective even in darker pigmented skin. The major limitation of 
this study is its retrospective nature.

Key words: laser, Nd:YAG, telangiectasia, spider vein, vas-
cular.

РЕЗЮМЕ

ЛЕЧЕНИЕ ТЕЛЕАНГИЭКТАЗИИ ОБЛАСТИ НОСА 
ДЛИННОИМПУЛЬСНЫМ ЛАЗЕРОМ ND:YAG: АНА-
ЛИЗ 5-ЛЕТНЕГО ОПЫТА ЛЕЧЕНИЯ

1Голдман А., 2Воллина У., 3Мачадо Д., 3Маринович Д.

1Папский Католический Университет Рио Гранде До Сул, 
Порто Алегре, Бразилия; 2Городская больница Дрезде-
на, отделение дерматологии и аллергологии, Германия;  
3Институт Головного Мозга Рио Гранде До Сул (BraIns), 
Папский Католический Университет Рио Гранде До Сул, 
Порто Алегре, Бразилия

Телеангиэктазии области носа представляют проблему 
эстетического характера, требующую лечебного вмешатель-
ства. В исследовании представлены результаты 5-летнего 
опыта лечения телеангиэктазии носовой области длинно-
импульсным лазером ND:YAG 1064 нм.

Проведен ретроспективный анализ результатов лечения 
пациентов с фототипами кожи II-V по Шкале Фитцпатрика. 
Критерии исключения: пациенты, которым ранее были про-
ведены лечебные процедуры в области носа, беременные 
или кормящие матери и пациенты с нереалистичными ожи-
даниями относительно рисков, ограничений и результатов 
лечения.

Фотоснимки производились перед каждым сеансом и, 
как минимум, через 2 месяца после последнего сеанса ле-
чения. Сеансы лечения проводились Длинноимпульсным 
Неодимовым Лазером ND:YAG с длиной волны 1064 нм с 
размером пятна 2,5 мм, плотностью энергии 100–175 Дж/см2, 
длительностью импульса до 135 мс и частотой повторения 
2–4 Гц. Срок наблюдения составил от 2 месяцев до 5 лет. 
Количество лечебных сеансов варьировало от 1 до 5 в ме-
сяц. Оценка производилась путем сравнения фотографий до 
и после лечения двумя независимыми специалистами, а так-
же на основании субъективной оценки пациентами.

У всех пациентов отмечалось улучшение сосудистых из-
менений. Оценка независимых специалистов, а также самих 
пациентов показала высокую степень удовлетворенности 
лечением. Лечение вызвало незначительное количество 
преходящих побочных воздействий.

Результаты анализа выявили, что лечение телеангиэк-
тазии кожи носа с помощью длинноимпульсного лазера 
ND:YAG 1064 нм является безопасным и эффективным 
даже при наличии более темной пигментированной кожи. 
Основным ограничением данного исследования является 
его ретроспективный характер.

reziume

cxviris midamos teleangieqtaziis mkurnalo-
ba ND:YAG grZelimpulsuri lazeriT: 5-wliani 
mkurnalobis gamocdilebis analizi

1a.goldmani, 2u.volina, 3d.maCado, 3d.marinoviCi 

1papis kaTolikuri universiteti rio grande do 
sul, porto alegre, brazilia; 2drezdenis saqa-
laqo saavadmyofo, dermatologiisa da aler-
gologiis departamenti, germania; 3rio grande do 
sul, Tavis tvinis instituti, rio grande do sul 
papis kaTolikuri universiteti, porto alegre, 
brazilia

cxviris midamos teleangieqtazia warmoad-
gens esTetikur problemas, romelic moiTxovs 
Terapiul Carevas. statiaSi aRwerilia cxviris 
telangieqtaziis grZelimpulsuri lazeriT:  ND: 
YAG mkurnalobis 5-wliani gamocdilebis Sedegebi.
Catarda ficpatrikis skalis gamoyenebiT dad-

genili kanis II-V fototipebiT daavadebul pa-
cientTa mkurnalobis Sedegebis retrospeqtuli 
analizi. kvlevidan gamoricxvis kriteriumebi: 
pacientebi, romlebsac adre CautardaT cxviris 
mkurnaloba, orsuli an meZuZuri dedebi da pa-
cientebi, romlebic ararealuria molodiniT 
mkurnalobis riskebze, SezRudvebsa da Sedegebze.
fotosuraTebi gadaRebulia yoveli sesiis 

dawyebamde da mkurnalobis bolo sesiidan mini-
mum 2 Tvis Semdeg. mkurnalobis sesiebi Catarda 
grZelimpulsuri ND:YAG neodimuri lazeriT, 
talRis sigrZiT 1064  nm, laqis zomiT 2,5 mm, ener-
giis simkvrive 100–175 J/sm2, pulsis xangrZlivoba 135 
ms-mde da ganmeorebis siCqare 2-4  hc. dakvirvebis 
periodi iyo 2 Tvidan 5 wlamde; mkurnalobis se-
siebis raodenoba TveSi - 1-dan 5-mde. Sefaseba 
Catarda ori damoukidebeli specialistis mier 
mkurnalobis dawyebamde, mkurnalobis Semdeg da 
pacientebis subieqturi Sefasebis safuZvelze.
yvela pacients aReniSna sisxlZarRvTa cvlile-

bebis gaumjobeseba. damoukidebeli eqspertebis 
Sefasebam, iseve rogorc Tavad pacientebis Se-
fasebam, daadastura mkurnalobiT kmayofileba. 
mkurnalobam gamoiwvia ramdenime gardamavali 
gverdiTi movlenebi.
analizis Sedegebma cxadyo, rom cxviris kanis 

teleangieqtaziis mkurnaloba grZelimpulsuri 
lazeriT ND:YAG talRis sigrZiT 1064  nm laze-
riT usafrTxo da efeqturia muqi pigmenturi 
kanis arsebobis SemTxvevaSic ki. am kvlevis mTa-
var SezRudvas warmoadgens misi retrospeqtuli 
xasiaTi.


