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Summary

Vascular tumors and malformation in the facial and oral region are more frequently seen at
youngest and oldest ages. These vascular lesions localized especially on exposed sites, disturb the
physiognomical aspect and may cause significant psychological distress. The classification distin-
guishes tumors and vascular malformations as: telangiectasia, hemangioma, lymphangioma, arteri-
ovenous malformations. With the advent of laser therapy in medicine, treatment of vascular tumors
is performed using laser. A number of studies described the use of Argon laser, Nd-YAG laser or CO2
laser for treatment of vascular tumors and malformations, with good results.
Objective. To evaluate the efficacy of 980 nm (Ga-Al-As) diode laser photocoagulation for treatment
of oral and maxillofacial vascular tumors and malformations that had failed to respond to other
therapies.
Methods. Eighteen consecutive patients with either tumors or vascular malformations of the head
and neck were treated with laser photocoagulation.
A 980 nm (Ga-Al-As) diode laser type CERALAS D15 was used for the treatment, in continuous
mode (cw). An interstitial technique was practiced in three stages, first stage after clinical diagnosis
confirmed by Doppler sonography, second stage one month after and third stage two months after
first treatment. Decrease in the area of the target lesion, amount of energy applied to achieve reduc-
tion in size was evaluated by clinical measures of the lesion, Doppler sonography and photographi-
cally in all stages of treatment comparatively. 
Results. Long-term follow-up demonstrated regression of the lesion in all eighteen patients with good
aesthetic results. The range of reduction in size was 40% to 80%. No re-expansion of the lesions was
noted after a mean follow-up of 6 - 12 months.
Conclusions. Interstitial photocoagulation with diode laser of tumors and vascular malformations is
an effective treatment for carefully selected patients. Photocoagulation properties of 980 nm diode
laser have been confirmed to be an alternative to treat vascular tumors. When properly applied, this
technique can achieve reduction in the size of these lesions without compromising cosmetics.

Keywords: 980 nm (Ga-Al-As) diode laser, vascular tumors, vascular malformations, interstitial
photocoagulation.
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Introduction

Vascular tumors in the facial and oral region
are more frequently seen at youngest and
oldest ages, as well. These vascular lesions
localized especially on exposed sites, affect
the physiognomical aspect and may cause
significant psychological distress. The clas-
sification distinguishes vascular tumors as:
telangiectasias, hemangiomas, lymphan-
giomas, arteriovenous malformations. In a
careful clinical examination, hemangiomas
are usually self-evident. In the oral cavity,
they appear on the lips, oral mucosa, palate
and other sites [1,2].

The exact diagnosis and extent of the
tumor must be determined before any treat-
ment, because the visible portion may repre-
sent only the tip of the lesion. For this pur-
pose some authors used color-Doppler
imaging, magnetic resonance (MR) imaging
or color-coded duplex ultrasonography to
detect the depth of the lesions [3,4,5].

Injection of sclerosing agents, solid
embolizing materials followed by surgical
excision are usually used for the treatment
of vascular tumors and malformations.
Cryotherapy was also used in the treatment
of these vascular tumors with good results
[6,7,8]. In the last few years, with the advent
of laser therapy in medicine, treatment of
vascular tumors was attempted with the
Argon laser, Nd-YAG laser, CO2 laser, 980
nm diode laser or KTP with good results
[9,10,11,12].

The aim of this study is to evaluate the
efficacy of interstitial 980 nm (Ga-Al-As)
diode laser photocoagulation in the treat-
ment of vascular tumors located on the oral
and maxillofacial areas.

Methods

Eighteen patients (5 male and 13 female
patients) with different type of vascular
tumors of oral and maxillofacial regions
were treated in our clinic between January

2005 and December 2005. The age of the
treated patients varied between 1 year and
75 years, the mean age was 38 years. Color
Doppler ultrasonography was used for an
accurate diagnosis, in order to acquire addi-
tional information about the vascularization
of these tumors, as well as the size of the
tumours (Figure 1). An interstitial technique
of laser therapy was applied using an 980
nm (Ga-Al-As) diode laser type CERALAS
D15, in continuous mode (cw), power was P
= 10-12 W and energy varied with the vol-
ume (1000 J/cm3). Under local or general
anesthesia, a flexible laser fiber with diame-
ter of 320 ìm was introduced into the lesion
via a 22-gauge needle, and the laser fiber
was advanced in radial direction as photoco-
agulation proceeded within the tissue
(Figure 2). The interstitial technique was
performed in three stages with one laser
irradiation on each stage, first stage after
clinical diagnosis confirmed by color
Doppler ultrasonography, second stage one
month after and third stage two months after
first treatment. The decrease in the size of
the target lesion and the amount of energy
applied to achieve reduction in size was
evaluated by clinical measurements of the
lesion, color-Doppler ultrasonography
measurements and photometry comparison
in all stages of treatment.

Results

After interstitial laser therapy we obtained a
reduction of treated vascular tumors in all
18 patients with good cosmetic results
(Figure 3, Figure 4). The volume regression
of vascular tumors varied between 40% and
80% (Figure 5, Figure 6). The age groups
were very different in our study, 8 patients
between 1-9 years, 6 patients between 20-50
years and 4 patients over than 60 years. The
color-Doppler ultrasonography showed a
significant difference before and after treat-
ment, with a reduction of vascular signal in
these tumors (Figure 7). 
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The healing process after each stage of laser
treatment evolved without any scars or other
complications. After a mean follow-up of 6
to 12 months no reexpansion was noted clin-
ically and in ultrasonography (Figure 8).
The patients had no complaint about pain or

functional discomfort in the treated areas
during and after laser treatment. All patients
were satisfied with the laser treatment and
agreed to continue the treatment if neces-
sary. 
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Figure 1. Color-Doppler ultrasonographical aspect of
the internal orbital angle hemangioma  before treat-
ment

Figure 3.  Intraoral view of a hemangioma on the
tongue before treatment

Figure 5. Intraoral view of a cavernous hemangioma
on the oral mucosa before treatment

Figure 6.  Same patient as in Figure 5 after one month
of interstitial laser therapy

Figure 4. Same patient as in Figure 3 after two
months of laser therapy

Figure 2. Laser photocoagulation of an oral soft tissue
hemangioma (intrasurgery  aspect)



Discussion

This study represents our preliminary clini-
cal experience with the application of 980
nm (Ga-Al-As) diode laser in the treatment
of vascular tumors and malformations in the
oral and maxillofacial field. 

The 980 nm wavelength produced by
the (Ga-Al-As) diode laser has similar
effects in tissue coagulation with the
Nd:YAG laser, confirmed by other authors
[13]. By using this type of laser, reduction of
vascular tumors could be obtained with
interstitial laser therapy. 

This interstitial laser photocoagulation
technique is similar to other interstitial tech-
niques used in different parts of the body for
the treatment of hemangioma or other vas-
cular malformations [14]. Our results show
that application of the interstitial diode laser
photocoagulation causes regression in
hemangiomas, similar with the results of
other studies using interstitial Nd:YAG laser
treatment [15,16]. We obtained a healing
process with no scars and no reexpansion of
the hemangiomas, as reported by other stud-
ies using the diode laser (980 nm) [17].

The results of this study with the
interstitial 980 nm (Ga-Al-As) diode laser
therapy of vascular tumors demonstrate a
high effectiveness of this novel therapy
modality. For this reason we might continue
the study for a long-term follow-up.

The color-Doppler ultrasonography rep-
resents an important instrument for diagno-
sis and postoperative evaluation of results.
This imaging technique should be recom-
mended for routine preoperative and postop-
erative application in hemangiomas [3,5]. 

As a difference, we used a different
wavelength (980 nm), a different type of
laser (diode laser), energy density, power
and a different procedure of photocoagula-
tion.  In our study we treated patients of var-
ious age groups.

Conclusions

Photocoagulation through laser therapy is a
new kind of treatment for the vascular
tumors and malformations. In some cases it
is the only alternative for the treatment. The
advantages of this method consist in the real
comfort during and after the surgery, both
for the doctor and the patient.

With this method we can reduce the
risks during and after the surgery because of
the minimal bleeding during the procedure
and also because of the rapid healing, with-
out any complications.

In cases of correctly selected patients
the method turns out to be an advantageous
alternative. If the laser therapy is correctly
applied, it triggers complete or partial reduc-
tion of the vascular tumors and malforma-
tions. The aesthetical results are very good
in most of treated patients.
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Figure 7. Color-Doppler ultrasonographical aspect of
the internal orbital angle hemangioma, with a reduc-
tion of vascular signal after treatment (same patient as
in Figure 1)

Figure 8. Ultrasonographical aspect at the same
patient as in Figure 1 at 6 months after laser treatment
with no reexpansion of hemangioma
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