
Introduction

Based on the principles of selective Photothermolysis, a variety of
lasers and light systems have been incorporated into the treatment
of vascular lesions such as the Argon laser, Cooper vapor and Cooper
bromide laser, Krypton laser, Pulsed Dye laser (PDL), KTP, double-fre-
quency Nd-YAG (532 nm) and 1064 nm as well as Intense Pulsed
Light, among others [1–15]. Through the appropriate combination of
wavelength, pulse duration and energy, the laser is absorbed by the
specific target and reaches the chromophores, mainly the oxihemo-
globin. The protection of the surrounding tissues such as the epider-
mis and dermis as well as the basic principles of the laser and its
interaction with the tissues is an important aspect which must be
observed. Among these principles, the thermal relaxation time, pulse
duration, energy, spot size, wavelength and the specific absorption
of energy by the target represent the most relevant points. In order
to achieve a safe and effective response, other important character-
istics of the laser-tissue interaction such as diffusion, reflection and
absorption must be observed prior to the treatment of vascular alter-
ations. Side effects and complications, mainly represented by scar-
ring, purpura, pigmentary alterations or burning can be prevented
through the correct selection of the laser system as well as the ade-
quate treatment parameters.

Among the equipment options, the long pulsed 1064nm Nd-YAG
laser has demonstrated to be an effective and safe method [17]. The
main indications for the use of this laser are in the treatment of
telangiectasias, leg vein vessels and reticular veins of the lower eye-
lids among other vascular alterations. The characteristics and physi-
cal properties of the long-pulsed 1064 nm Nd-YAG laser enable its
efficient use in the treatment of small facial vessels in varying sizes,
depth and color mainly due to its weaker melanin absorption and
deep penetration. Furthermore, the Nd-YAG laser has a high absorp-
tion coefficient of methemoglobin and deoxyhemoglobin, which are
the main components of some vascular conditions.

This study aims to show the versatility of the Nd-YAG laser in the
treatment of frequent facial vascular lesions such as reticular veins,
telangiectasias, venous lakes, angiokeratomas and hemangiomas,
among others. These cutaneous vascular lesions can be congenital
or acquired and represent a frequent cosmetic concern for both
females and males of various skin types and ages [17].

Method

An accurate diagnosis is fundamental for the treatment. The main
aspects to be assessed are the type and classification of the vascular
lesion as well as its characteristics such as depth, color, size, con-
tent, and current appearance, while also taking into account the
anatomical region where it is located. The patient’s skin-type and
clinical assessment are also crucial, as is knowledge of prior treat-
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Zusammenfassung

Die Behandlung von Gefäßveränderungen im Gesicht stellen eine
große Herausforderung an den gegenwärtigen Einsatz und die Ent-
wicklung der Lasertherapie. In den letzten Jahren sind verschiedene
Lasersysteme in der Behandlung von oberflächlichen Gefäßverän-
derungen zum Einsatz gekommen. Bei den Gefäßveränderungen
treten Teleangiektasien und kleine Äderchen besonders hervor,
bedingt durch ihre Inzidenz, Häufigkeit und Beeinträchtigung des
ästhetischen Erscheinungsbildes. Ein langgepulster 1064 nm Nd-
YAG Laser (neodymium:yttrium-aluminium-garnet) hat sich als effi-
zient in der Behandlung solcher Gefäßveränderungen erwiesen. Die
vorliegende Studie untermauert die klinische Wirksamkeit und
Sicherheit des Nd-YAG Lasersystems in der Behandlung von Gefäß-
veränderungen im Gesicht.
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Summary

Treatment of vascular alterations on the face represented a real
challenge before the current use and concept of laser therapy. In
the past years, several types of laser have been used in the treat-
ment of these very frequent cutaneous vascular lesions. Among
such lesions, telangiectasias and small veins of the face have stood
out due to their incidence, frequency and aesthetical repercussion.
A long-pulsed Nd-YAG laser at 1064 nm (neodymium:yttrium-alu-
minium-garnet) has been proven efficient in the treatment of such
conditions. This study shows the clinical effects and safety of appli-
cations with the Nd-YAG laser system when treating some vascular
alterations on the face.
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ments. An informed consent and standardized pre-treatment photos
are part of the treatment. Exclusion criteria are: tanned patients,
those with active herpes or infections located in the region to be
treated, pregnant women and patients using photosensitive drugs or
even those who are unable to appreciate the limitations, characteris-
tics and risks of the treatment.

The most frequent parameters when using the long pulsed 1064 nm
Nd-YAG laser are: fluence ranging from 80 to 145 J/cm2 (reaching up
to 200 J/cm2 according to the lesion to be treated), usually with a 2.5
mm spot size. The pulse length ranged from 3 ms to 15 ms (Synchro®

and Smartepil®, Deka, Florence, Italy). However, parameters are not
fixed ones, and may vary according to each device, to each given
case and each new session.

The procedure is generally well-tolerated and discomfort is minimal,
rendering anesthesia unnecessary in most cases. A spray cooling
system can be used in selected cases not only to reduce discomfort
during the laser application but also to protect the skin. When need
be, topical anesthesia using EMLA or a similar anesthetic may be
used. It is important to avoid significant cooling of the skin due to
vasoconstriction and the consequent fading or decrease of the target
(hemoglobin). In order to avoid mechanical vasoconstriction, the
handpiece should not be pressed against the skin. We aim at treating
the patient in dorsal position, which enhances venous return in the
face and allows for better exposure of the target to the laser. Ade-
quate eye protection for the patient and team follows the standard
safety norms for laser therapy. Immediately after the treatment, it is
at times possible to notice the full clearance of the vessel or even of
its thrombosis. Even if such findings are not instantly verifiable, the
partial or full clearance is very likely to be observed within a few
days, therefore, making the immediate lightening of the vascular
lesion unnecessary. The main post treatment recommendations are the
use of sun block and, in some cases, a few days of local cortisone cream.
Due to the characteristics of the vessels and of individual responses,
further sessions may be deemed necessary after 3 or 4 weeks.

Results and Case Reports

As long as the treatment is well-indicated and used within proper
parameters, most patients’ vascular alterations, mainly represented
by telangiectasias and reticular vessels, improve significantly after
one or more sessions using the Nd-YAG laser at 1064 nm. (Fig. 1–9).
Complications, though very rare, may come in the form of an alter-
ation of the pigmentation or scarring, pain, purpura, erythema or
edema.

Discussion

Before the current advent of laser therapy, the treatment of vascular
lesions mainly in the face posed a real challenge. Therapeutic options
such as embolization, surgical excision, or the use of cauterizations
of radiofrequency usually led to poor results and scarring [18–20].

Knowledge of the interaction between light energy and the tissues as
well as the adequate diagnosis and anatomical identification of the
vascular lesion and the target to be reached represent the most
important aspects of the treatment. The effect of light energy on the
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Fig. 1a:A 4-year-old child with telangiectasia.

Fig. 1b: Outcome after one session.

Fig. 2a:Angiokeratoma on the nose.

Fig. 2b: Outcome after one session.

Fig. 3a:A nose with several telangiectasias.

Fig. 3b:Appearance after treatment.

Fig. 4a: Nevus Ruby on the back.

Fig. 4b: Result after a single session of a long-pulse Nd-YAG laser at 1064 nm.

Fig. 5a:A 42 year-old patient with hemangioma in the malar region.

Fig. 5b:Appearance after 2 sessions of Nd-YAG laser.



tissue will only occur if there is adequate absorption of the light.
When treating vascular lesions, our prominent chromophore is
hemoglobin or, more precisely, oxihemoglobin. The theory of selec-
tive photothermolysis, which advocates the use of ideal parameters
for the selective destruction of the vessels without harming adjacent
tissue, is the main concept to be understood in the treatment of vas-
cular alterations in the face.

Given that oxihemoglobin is the main cromophore, it is vital to know
its absorption curve. This chromophore has three optical absorption
peaks (418, 542 and 577 nm). Although the absorption peak is at
585–600 nm, it is difficult to obtain a deeper light penetration by
using such wavelengths, especially in cases involving deeper or
larger-caliber vessels as those found in the reticular vessels located
in the lower eyelid. Thus, the use of laser sources at higher wave-
lengths such as the 1064 nm herein proposed for the treatment of
vascular lesions on the face, besides offering increased skin protec-
tion, aims at enhancing action on deeper vessels.

The density of laser energy applied on tissue is related to the peak
temperature it will reach and is directly connected with the tissue
damage and therapeutic effect. Photocoagulation of a vessel is
deemed effective if there is a heating of its wall leading to a thermal
denature, thrombosis and an eventual replacement for fibrous tis-
sue. Should there fail to be efficient heating, there will only be a par-
tial contraction of the vessel, which is insufficient for its complete
clearance; hence the importance of adequate heating of the vascular
endothelium and adjacent stroma through the use of adequate
energy and other parameters.

The phenomena of diffusion and absorption of the tissue in these
treatments, including not only the vessels but also the epidermis and
dermis, should always be taken into account when attempting to
achieve the intended effect while at the same time preserving the
surrounding tissue. By selecting high wavelengths – as in the long-
pulsed 1064 nm Nd-YAG laser – one can provide treatment of targets
that are relatively deep in the skin, therefore reaching the target
chromophore with proper epidermal safety. Furthermore, when it
comes to the protection of adjacent tissue, the possibility of emitting
high levels of energy in a short period of time is yet another edge
pertaining to this kind of laser system. Pulse duration, along with the
adequate choice of spot, wavelength, and fluence, is another rele-
vant parameter, as are the thermal relaxation time and its relation
with the damage or protection of adjacent structures. For the treat-
ment of vessels, one should obtain selective absorption by the chro-
mophore with enough generation and absorption of heat conse-
quently coagulating the vascular walls. The ideal outcome of the
treatment is the complete and irreversible stenosis of the blood ves-
sel without its rupture or bleeding and without undesired effects
such as burns or skin pigmentation alterations.

Despite the highly satisfactory results obtained using the 1064 nm
Nd-YAG laser in the treatment of telangiectasias and other vascular
lesions on the face, there are further types of laser such as the Dye
Laser, Diode laser, KTP or even the Intense Pulsed Light and its sev-
eral cut filters, which should always be taken into account when
treating different kinds of vascular lesions such as hemangiomas.

Conclusion

The 1064 nm Nd-YAG laser has proven to be effective, noninvasive
and easy to use in the treatment of telangiectasias, reticular veins of
the face and other vascular alterations, including those on darker
skins. Its physical characteristics enable the treatment of large
regions in little time, with minimal discomfort and low risk of compli-
cations. Due to its wavelength, it reaches deep blood vessels with
minimal absorption of energy by the epidermis, thereby representing
yet another safe option in the treatment of vascular lesions.
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Fig. 6a: Hemangioma on the face.

Fig. 6b: Result after the third session.

Fig. 7a:An 8 year-old patient with venous lake on the lip.

Fig. 7b:Appearance after one session of Nd-YAG laser.

Fig. 8a:A 57-year-old patient with several facial telangiectasias.

Fig. 8b:A month after a single session.

Fig. 9a: Reticular vein in lower eyelid.

Fig. 9b: Outcome after one session.
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