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Treatment of tongue lymphangioma circumscriptum with 
non-ablative long-pulsed Nd:YAG laser: a case report and 
review of literature

Lymphangioma is an unusual congenital malformation of the 
lymphatic system that affects the skin and subcutaneous tissue. 
A surgical procedure is among the options for lymphangioma 
treatment, although it can lead to significant complications. 
The Nd:YAG Laser appears to be one of the safest therapeutic 
options rarely proposed to treat oral cavity lesions. This paper 
comprehensively reviewed the studies published from 2010 to 
date on the treatment of cutaneous and mucosal lymphangioma 
with different types of lasers. In the current report, an 18-year-
old female presented with a lymphangiomatous lesion on the 
tongue diagnosed through a pathologic study. The patient initially 
underwent three sessions of pulsed-dye laser (PDL) therapy that 
evoked an insignificant response. Therefore, the approach was 
changed to long-pulsed Nd:YAG laser therapy, and a dramatic 
response was observed within three sessions of the treatment.

Keywords: lymphangioma, lymphangioma circumscriptum, tongue, 
mucosal, laser, Nd:YAG laser, long-pulsed Nd YAG laser, treatment, 
therapy, CO2 laser, review
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INTRODUCTION
Lymphangioma is an unusual congenital 

malformation of the lymphatic system that affects 
the skin and subcutaneous tissues 1. About 50% of 
lymphangioma lesions are present at birth, and 
80% may be noted before the second year of life 2. 
Oral lymphangiomas often occur in the anterior 

two-thirds of the tongue but can also affect the 
oral mucosa, gums, palate, and lips 3,4. Surgical 
treatment is the definitive treatment choice for this 
lesion. However, depending on the lesion position, 
size, and probability of bleeding, it might not be 
simple or lead to the desired results and can entail 
surgical complications 5.

This study portrays the case of an eighteen-year-
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old woman with congenital tongue lymphangioma 
treated via PDL (two sessions) without satisfactory 
results. The case was then successfully treated 
with three sessions of long-pulsed Nd:YAG laser 
therapy. Furthermore, we present a review of studies 
from 2010 to date on the treatment of cutaneous 
and mucosal lymphangiomas with different types 
of lasers.

CASE PRESENTATION
An 18-year-old woman presented to a physician 

with complaints of a burning tongue sensation and 
inability to chew. Physical examination revealed a 
hyperplastic lesion (1×2 cm2) on the dorsal part of 
her tongue. She had had this lesion since her first 

year of life (Figure 1) but received no medication 
since the time of referral. The affected area was 
thoroughly examined, and the required biopsies 
were obtained. Pathologic studies showed large 
lymphatic areas covered by endothelial epithelium 
and plump cells in the dermal region. Nothing 
was found in favor of malignancy, indicating the 
diagnosis of lymphangioma (Figure 2).

The pulsed-dye laser (PDL) (DEKA Company, 
Italy, 2016) was initially administered to treat 
the lesion. The first laser therapy session was 
performed with a fluency of 6 J/cm2, a pulse 
width of 3 ms, and shot numbers of 31, followed 
by another session using the vascular mode with 
a fluency of 6.5 J/cm2 and shots of 30. The patient 
displayed nonsignificant improvement following 

Figure 1. Lymphangioma lesions on the tongue of the 18-year-old patient.

a b
Figure 2. No extensive squamous lymphatic sections with endothelial epithelium plump cells or evidence of malignancy were observed 
in the biopsy, confirming the diagnosis of lymphangioma.
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the use of PDL.
After that, she underwent three sessions of long-

pulsed Nd:YAG laser therapy (Dueeto Company, 
Italy, 2016). Her tongue was anesthetized using 
xylocaine spray in each session before applying 
the laser. The handpiece, fluency, and pulse width 
were 5 mm, 11 J/cm2, and 30 ms, respectively. The 
administered shot numbers were 33, 30, and 31 for 
the first, second, and third laser therapy sessions, 
respectively. The patient underwent weekly follow-
up visits, and the lesion was photographed in 
each session, revealing a dramatic response to the 
treatment within three sessions (Figure 3). 

DISCUSSION
Lymphangioma is the most common type of 

microcystic lymphatic malformation, considered 
in the category of hamartomas and congenital 
abnormalities of the lymphatic system 4. Surgical 
removal, cryotherapy, electrocoagulation, and 
laser therapy are the modalities of choice for 
treating lymphangiomas. Although surgical 
removal is a valid option, it is invasive with 
probable complications, such as the increased risk 
of bleeding, infection, incomplete response, and 
dyspnea. Furthermore, numerous relapses have 
been reported following this method 6.

This study reviewed the treatment of cutaneous 
and mucosal lymphangiomas with laser therapy 
(Table 1), revealing an association with side effects 

such as bleeding and edema without serious 
and dangerous complications. Most previous 
research has dealt with recurrence. In this study, 
recurrence was either absent or low, and laser 
therapy interrupted the lymphatic drainage of 
the lesions. Some articles have reported scar-like 
tissue instead of lymphangioma. Most studies 
have focused on ablative lasers, especially CO2 
and Erbium YAG, and less focus has been on the 
destruction of mucosal lymphangiomas using non-
ablative lasers. Currently, given that many laser 
fields tend to examine the therapeutic dimensions 
of non-ablative lasers possibly associated with 
shorter recovery periods, more information about 
mucosal lymphangiomas is also critical. The long-
pulsed Nd:YAG laser is rarely used for destroying 
mucosal lymphangiomas. It has only been examined 
in the genital mucosa. Since there is no similar 
study on the tongue mucosa, our case was the 
first lymphangioma of the tongue to be treated 
with this type of non-ablative laser. In Ryosuke 
Sasaki’s study, ablation laser (CO2) was compared 
with non-ablation laser (long-pulsed Nd:YAG) to 
treat vulvar lymphangioma. Sides treated with 
the non-ablation laser improved in fewer sessions, 
and lymphatic drainage was completely stopped 
after each session, whereas lymphatic drainage 
temporarily increased with the ablation laser. 
Patients were also more satisfied with the non-
ablation laser 7.

In our case, however, PDL did not lead to an 

a cb d
Figure 3. Recovery from the lesion after three sessions of long-pulse Nd:YAG laser therapy. The patient’s follow-up after one year 
revealed no evidence of recurrence.
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acceptable response, so satisfactory outcomes 
were achieved after three Nd:YAG laser therapy 
sessions. PDL is designed to recover and repair 
vascular skin lesions that pass over the skin surface 
layers without impacting the capillaries lying on 
the deep layers 8. Therefore, we administered 
a long-pulsed Nd:YAG laser instead, which is 
absorbed by hemoglobin, melanin, and water, 
to treat deep to severe dermal lesions, such as 
bleeding vascular malformations. Nevertheless, 
Sasaki et al. asserted that the device configuration 
and endpoint settings should be determined based 
on the physician’s experience and type of lesion 7. 
For instance, Coelho et al. administered 50 ms of 
fluence with 130 J/cm2 pulse, more than 11-folds 
higher than ours. This high-energy treatment is the 
probable reason for their patient’s response to the 
treatment in the first session 9. Medeiros conducted 
a case series on 15 patients with oral vascular 
malformations and achieved reasonable outcomes 
with minimal complications using Nd:YAG laser 
with a fluence of 2.075 J/cm2 and a power density 
of 268.57 W/cm2. Most of the patients responded 
well with only a session except one who required 
three laser therapy sessions 10. Similar promising 
outcomes were reported by Bastos et al. in the 
treatment of a lip vascular lesion using long-pulsed 
Nd:YAG laser 11.

In Table 1, we have summarized data evaluating 
and comparing different types of lasers in treating 
mucosal and cutaneous lymphangiomas 7,12-25. 
Laser therapy such as Er:YAG laser, CO2 laser, 
and PDL can be used as low-recurrence treatments 
for cutaneous and mucosal lymphangiomas 
according to studies published from 2010 to date. 
Nammour et al. used the CO2 laser in one of the 
studies for 17 patients with diffuse and unexcisable 
lymphangiomas of the oral cavity. After 20 years 
of follow-up, there was localized recurrence in 
three cases. The recurrent areas were successfully 
re-treated with the same technique, and no further 
recurrence occurred 24.

Given the observations made in the case of 
this report, the long-pulsed Nd:YAG laser can 
treat and resolve lymphangioma lesions over a 
limited number of sessions, averting the need for 
surgical removal. Different types of ablative or 
non-ablative lasers have been used for various 
kinds of dermatologic indications, especially 
scars 26-30. However, the indications of ablative or 

non-ablative lasers for other disorders are rapidly 
growing considering the targeted and selective 
destruction achieved, as seen in this study.

CONCLUSION
Treatment of lymphangioma varies per case. 

Laser therapy can be used as a successful and low-
recurrence treatment for lymphangiomas. It has 
few side effects, but the complications observed are 
not life-threatening and can be resolved quickly, 
especially with non-ablative lasers. Non-ablative 
laser treatment of lymphangioma requires fewer 
sessions and has fewer side effects than ablative 
laser treatment, making it a promising subject for 
further research. Laser therapy is a generally safe 
and effective treatment modality, with optimal 
outcomes possible after two to four sessions across 
thirty-day intervals.
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