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 Vascular anomalies pose as one of the most difficult diagnostic and therapeutic enigma in the maxillofacial region. 
They comprise of two categories i.e hemangioma and vascular malformation. Hemangiomas are tumors of blood 
vessels which present after birth, undergo a proliferative phase with rapid growth and then undergo a stationary 
period followed by a period of involution. In contrast vascular malformations are always present at birth and 
enlarge in proportion to growth of an individual, do not involute and present throughout patient’s life. 
Haemangioma is the most common benign tumour of vascular origin of the maxillofacial region. Despite its benign 
origin and behaviour, it is always of clinical importance to the dental professionals and requires appropriate 
management as it may lead to an early or continuous loss of function or lifetime esthetic impairment. 
Hemangioma can be subdivided into superficial type also known as capillary hemangioma which presents as 
bright red macular masses; and deep hemangioma known as cavernous hemangioma which presents as soft, non-
fluctuant, poorly defined, dome like, bluish and occasionally bosselated nodule. Herein, we present a case of a 65 
year old female presenting with deep or cavernous hemangioma on the lateral border of the tongue treated with 
1% sodium tetradecyl sulphate with successful remission of the lesion. Usually such patients require surgical 
removal of the lesion. But in consideration to the massive surgical procedure, this therapeutic approach may 
reduce the chances of the surgical requirement. 
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INTRODUCTION 

Hemangiomas are the tumors of vascular origin comprising 
approximately 7% of all benign tumors of maxillofacial region 
[1]. They are characterized by an abnormal proliferation of 
blood vessels. These are mesenchymal in origin and are 
considered as benign congenital hamartomas [2]. It has been 
suggested that they arise from malformed tissue that has been 
subjected to repeated trauma or are the result of hormonal 
factors [3]. Approximately50% occur in the first decade, with 
94% occurring before the age of 30 years [4]. Adult 
hemangiomas are distinct from pediatric hemangiomas, which 
proliferate during infancy and then involute slowly for several 
years, followed by eventual regression [5]. The majority of 
haemangioma involve the head and neck [6,7]. However, they 
are rare in the oral cavity [8,9], but may occur on tongue, lips, 
buccal mucosa, gingiva, palatal mucosa, salivary glands, 
alveolar ridge, and jaw bones [7]. Females appear to have a 
slightly higher incidence than males [6]. Prevalence of 
hemangioma in the oral cavity is 8/1000 in males and 4/1000 in 
females [10]. The oral cavity, head and neck regions possess 
complex, rich and intricate blood vessels which might be a 

predisposing factor for a variety of vascular lesions. Clinically, 
haemangioma appears as a soft mass, smooth or lobulated, 
and sessile or pedunculated and may vary in size from a few 
mms to several cms. They are usually deep red or bluish in 
appearance and may blanch on the application of pressure and 
if large in size, might interfere with mastication [7]. 

Hemangiomas are classified as capillary and cavernous on 
the basis of the vascularization system [2]. Capillary type is 
characterized predominantly by capillary structures with 
proliferative activity, invasion to surrounding tissue and short 
clinical history [11-12]. Cavernous type is characterized by 
large vessels with occasional mitotic activity and longer clinical 
history [11,12]. The incidence of cavernous hemangioma of the 
head and neck is about 5% of the vascular malformations 
diagnosed by angiography and histology [10]. Commonly seen 
in 3rd to 5th decade of life, also seen in children and elderly 
patients [10]. Seventy percent of cavernous hemangiomas 
resolve on their own by the time of adolescence and 50% have 
an association with the skin hemangioma [13]. 

 Clinically, cavernous hemangiomas occur twice as often in 
females as in males [14], and are larger, less well circumscribed 
and do not show tendency to regress.  
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For the diagnosis of cavernous hemangiomas, bidigital 
palpation of the region and detection of disappearance of the 
blood due to finger pressure and after removal of finger 
pressure observation of revascularization are important signs 
[2]. 

Among the different sites of head and neck hemangiomas, 
the tongue requires special consideration because of its 
susceptibility to minor trauma and consequent bleeding and 
ulceration. It may also lead to swallowing difficulties and 
breathing problem. Although the major concern is cosmetic 
issues in most cases [15,16]. 

Mostly hemangiomas regress in response to medical 
treatment or with conservative management [6,17]. 
Observation is the main treatment for hemangioma, but due to 
the intolerable symptoms it causes in cases involving tongue, 
patients seek more invasive types of treatment. The 
recommended treatment of hemangioma in special situations 
is administration of intralesional sclerosing agents or surgical 
removal can also be done [15]. 

We intend to highlight the diagnosis of a case of cavernous 
hemangioma involving tongue with special emphasis on 
treatment with the use of intralesional sclerosing agent with 
successful remission of the lesion. 

CASE PRESENTATION 

A 60 year-old female reported with a chief complaint of 
swelling on the right side of tongue since 40 years. Initially the 
swelling was of pea size which has increased gradually and 
reached the present size. It was not associated with pain but 
was interfering in mastication. 

On examination a solitary purple colored nodular 
compressible swelling measuring approximately 4cm x 4 cm x 
3cm in dimensions was present over right lateral posterior 
region of tongue (Figure 1). It was non-tender on palpation. 
The diascopy test was positive resulting in blanching of the 
lesion when pressing with a microscope glass slide which 
pointed towards the vascular nature of the lesion. 

Investigation 

The patient was then subjected to ultrasonography (Figure 
1) followed by magnetic resonance imaging (MRI) scan. 
Ultrasonography revealed presence of multiple dilated cystic 
channels showing low velocity venous flow on color Doppler 
with phleboliths seen in dilated channels. These findings were 
suggestive of hemangioma of tongue (Figure 1). 

Magnetic resonance imaging revealed large well 
circumscribed lobulated mass lesion measuring 4.2cm x 3.6cm 
seen in the antero superior part of the tongue appearing as iso 
intense on T1W and hyper intense on T2W with small hypo 

 
Figure 1. A and B reveals Intraoral solitary purple colored nodular swelling evident over right lateral posterior region of tongue. C 
and D reveals Pretreatment Ultrasonography pictures of the patient revealing presence of multiple dilated cystic channels 
showing low velocity venous flow on color Doppler with phleboliths seen in dilated channels suggestive of hemangioma of tongue. 
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intense septations seen within it. Small phleboliths appearing 
hypo intense on TIW/T2W images were also seen within it. The 
mass lesion was involving the genioglossus, superior 
longitudinal and transverse muscles of the tongue. Laterally 
the mass was abutting the lingual surface of the mandibular 
alveolus on right side. These findings were suggestive of 
hemangioma. 

Treatment 

In consideration to the large size of the lesion and the 
anatomic location over the highly vascularized structure of the 
oral cavity, i.e., tongue, conservative treatment modality was 
performed by sclerotherapy with 1% sodium tetra decyl sulfate 
(STS). A test dose of 1 % STS was given to check for the signs of 
hypersensitivity. 1% STS was prepared by diluting 2ml of 3 % 
STS with 6 ml of normal saline in two syringes each comprising 
of 1ml STS and 3ml of normal saline. The area to be injected 
was cleansed and local infiltration (2% lignocaine with 
1:2,00,000 adrenaline) was administered at the base and 
periphery of the lesion. After that 1% STS was injected directly 
into the lesion through the mucosa at multiple sites. The 
decision of volume of the sclerosing agent to be injected was 
based upon the volume/size of lesion. Further care was taken 
to fill the lesion properly with the sclerosing agent until the 
lesion blanched. Total preparation of the sclerosing agent was 
8ml (2ml of agent and 6ml of normal saline). Once the lesion 
was filled properly, the syringe was withdrawn and rest of the 
solution was discarded. We injected almost 5.5 ml of the agent. 
After withdrawal of the needle, manual compression for 10–15 

min was done over the lesion with sterile gauze. The patient 
was advised to take anti-inflammatory drugs, i.e., Divon-S 
twice a day for 3 days and patient was recalled after 15 days. 
After 4-5 injections of sclerosing agent patient reported with 
regression in size of the lesion. The patient was kept on follow 
up. 

Outcome and Follow up 

Patient presented with reduced size of the lesion after 15th 
day (Figure 2). Ultrasound of the tongue was repeated after 
two months of the injection therapy. The report revealed 
heterogenous soft tissue mass in the tongue without any flow 
on color Doppler suggestive of Sclerosed tongue (Figure 2). 
The injections were repeated and follow up was taken for 3 to 
4 subsequent visits (Figure 3). The patient showed significant 
reduction in the size of the lesion. Ultrasound was repeated 
again which revealed completely sclerosed tongue (Figure 3). 

DISCUSSION 

Hemangioma (Greek: Haima-blood; angeion- vessel, oma -
tumor) by definition can be defined as “a benign tumor of 
dilated blood vessels.” It can present as port-wine stain, 
strawberry hemangioma, and Salmon patch. It is characterized 
by hyperplasia of blood vessels, usually veins and capillaries, in 
a focal area of submucosal connective tissue [18]. 

 
Figure 2. A and B reveals the patient’s profile of the tongue with reduced size of the lesion after 15th day. C and D reveals Post 
treatment Ultrasound pictures of the tongue after two months of the injection therapy revealing heterogenous soft tissue mass in 
the tongue without any flow on color Doppler suggestive of Sclerosed tongue. 
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As already stated, hemangioma are a variety of vascular 
anomalies these can be mistaken for venous malformations 
which are most common vascular malformations as they 
appear similar clinically, it can result in potentially serious 
complications in management as these malformations are 
congenital and do not involute with time [18]. 

Hemangiomas have a different life cycle, being 
characterized by 3 stages: endothelial cell proliferation, rapid 
growth and spontaneous involution [19]. Hemangioma are 
vasoproliferative tumorsresulting from vasculogenesis rather 
than from angiogenesis. The hallmark of a growing 
hemangioma is endothelial cell proliferation. During the phase 
of rapid growth, hemangiomas over express cytokines and 
other molecules known to play a role in angiogenesis. These 
include FGF-2, VEGF-A, and matrix metalloproteinases. During 
the involution phase, mesenchymal stem cells differentiate 
into adipocytes, whereas capillary lumens undergo apoptosis, 
both of which lead to lesion resolution [18-22]. 

Anatomist and obstetrician William Hunter fist described 
vascular anomalies in the mid-18th century in the context of 
iatrogenic creation of arterio-venous fistulas by phlebotomists 
[18]. Over the next century, description of these and more 
complex vascular lesions was furthered by the work of 
Dupuytren, Virchow, and others but the lack of a cohesive 
system of classification led to confusion, hampering further 
understanding of these entities [18]. 

In 1982, Mulliken and Glowacki proposed a binary 
classification system for vascular anomalies based on 
pathologic features. This system, which was adopted by the 
International Society for the Study of Vascular Anomalies 
(ISSVA), has since been expanded and is now widely accepted. 
The importance of the ISSVA system is that it allows a 
systematic approach to vascular lesions that correlates 
predictably with clinical history, disease course, and treatment 
options, making it clinically useful.  

The ISSVA classification system divides vascular anomalies 
into 2 biological categories: (1) Vaso-proliferative or vascular 
neoplasms and (2) Vascular malformations. The major 
distinction between the 2 categories is whether there is 
increased endothelial cell turnover, which is ultimately 
determined by the identification of mitoses seen on 
histopathology. Vasoproliferative neoplasms have increased 
endothelial cell turnover (i.e., they proliferate and undergo 
mitosis) because they are neoplasms. Vascular malformations 
do not have increased endothelial cell turnover [19]. 

The terms capillary and cavernous haemangioma are out of 
date and the lesions are more appropriately described 
according to the depth of the lesion as superficial, deep, and 
compound haemangioma [19-23]. Superficial haemangiomas 
originate from the papillary dermis and present as bright red 
macular or papular masses (previously called capillary or 
strawberry haemangioma). Deep hemangiomas originate from 
the reticular dermis or subcutaneous tissues and appear as 
bluish or relatively colourless masses (previously called 
cavernous haemangioma). They are typically soft, non-
fluctuant, poorly defined, dome like, bluish and occasionally 
bosselated nodule that may vary in size from few mm to cms 
and readily blanch with compression as seen in this case. This 
gives them a characteristic “bag of worms” feel. It frequently 
occurs on the lips, buccal mucosa, palate and other sites in the 
oral cavity.  

The medical history of the patient, timing of manifestation 
of the lesion, clinical examination for degree of swelling, local 
temperature, color of lesion and changes in dependent 
position are essential and sufficient to make a working or 
clinical diagnosis of a vascular lesion.  

The primary goals of imaging vascular malformations or 
hemangiomas include characterizing the lesion and 
discovering the anatomic extent of disease. Knowing which 
tissues the vascular malformation involves and whether 
adjacent vital structures, such as neurovascular bundles, are 
involved by the lesion is important [14]. 

In this present case Ultrasonography (USG) and magnetic 
resonance imaging (MRI) were used as the diagnostic imaging 
modalities of choice. USG is used for initial screening because 
of its portability, lack of ionizing radiation, and no requirement 
of sedation in children. It is relatively simple, noninvasive, and 
yields good results for evaluating small, superficial and/or 
suspected, solid visceral lesions. Typically, USG is able to 
determine the basic type of lesion, direct initial management, 
and plan further imaging evaluation. For sonography to be a 
useful modality, it must include grayscale, color Doppler, and 
spectral Doppler tracings to evaluate vascularity and 
determine types of vessels present. In this present case 
Ultrasonography revealed multiple dilated cystic channels 
showing low velocity venous flow on color Doppler with 
phleboliths seen in dilated channels which is diagnostic for 
hemangioma [14]. 

MRI is helpful to further characterize sonographic findings 
and determine the extent of larger lesions for planning 
medical, interventional, and/or surgical therapy. Most 

 
Figure 3. A and B reveals follow up of the patient after 5 months and 10 months respectively revealing reduction in the clinical size 
of the lesion. C reveals Ultrasound repeated after one year revealing completely sclorsed tongue. 
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information needed to examine the lesion is available from a 
combination of T1-weighted, fat-saturated T2-weighted, and 
gradient-echo (flow-weighted) MR images. In this case axial 
plane was most helpful in depicting the relationship between 
the lesion, neurovascular structures, and tissue planes [14]. 

Management of hemangioma depends on a variety of 
factors, and most true hemangiomas require no intervention. 
There are many treatment modalities reported in the literature 
for head and neck hemangiomas, including wait and watch 
policy, for spontaneous involution, intralesional and systemic 
corticosteroid treatment, embolization, excision, electrolysis 
and thermocautery, immunomodulatory therapy with 
interferon alfa-2a, and laser photocoagulation [20,21]. 
Currently, sclerotherapy is employed largely because of its 
efficiency and ability to conserve the surrounding tissues [22]. 

Sclerotherapy was chosen as a conservative treatment 
modality as it uses the physical, chemical, and biological 
properties of an agent to disrupt target tissue [23,24]. This 
disruption allows the formation of sclerosed or ‘‘hardened’’ by 
products that following therapy have drastically changed or 
diminished functions. It results not only in occlusion of 
vascular structures similar to embolization, but also may limit 
recurrence, proliferation, or collateralization by permanently 
disrupting the endothelium of targeted vascular structures.[25] 
Additionally, the biological effect extends beyond structures 
with an endothelium; the epithelial lining of true cysts, 
capillary beds, and lymphatic structures, as well as bone cysts, 
have been targeted successfully [23-25]. 

For an agent to have potential as a sclerosant, it must have 
a physical, chemical, and/or biologic effect on the target tissue 
and induce a controlled inflammatory response. The 
inflammatory response is a result of cell damage with 
fibroblast proliferation that leads to sclerosis. In addition to 
fibrosis, agents may produce other effects such as thrombosis, 
extraction of proteins from lipids, denaturation of proteins, cell 
dehydration by osmosis, and physical obstruction by 
polymerization. The result of these processes is controlled 
disruption of the targeted tissues biologic function [23]. For a 
sclerosant to be effective, it must diffuse to its target tissue 
through a fluid medium and interact with the target tissue for a 
sufficient period to begin the process leading to sclerosis. 
Among the sclerosing agents available, excellent results have 
been reported for sodium morrhuate, sodium sulfate 
tetradecyl, polidocanol and ethanolamine oleate, and 
hypertonic glucose solution [23]. 

Sodium tetradecyl sulfate is an anionic surfactant used as 
an intravascular sclerosing agent approved by the FDA. This 
has been widely employed in the management of vascular 
lesions [19,23]. This sclerosant has already been used in the 
treatment of varicoceles, vascular malformations of the 
extremities, upper gastrointestinal bleeding, variceal bleeding, 
hemorrhagic tumors, gallbladder ablation, lymphoceles, and 
percutaneous ablation of oral lesions of Kaposi sarcoma and 
ganglion cysts [19,23-25]. 

Literature reveals that 3% STS is safe for treatment of such 
cases and usually the volume of 3% STS required is 1/4th the 
lesion size, i.e., 0.5 ml of 3% STS for each 2 cm of lesion size [24]. 
Henceforth if the volume of the lesion is small, less amount of 
sclerosing agent will be injected. Furthermore Choi et al. [25] in 
2016 highlightedthe manufacturer’s instructions of 3% STS. It 
was revealed that at an instance 0.5–2.0 mL of 3 % STS can be 
safely injected into a lesion per one dose [25]. In this present 
reported case, the same protocol was followed. But since the 

size of the lesion in our case was huge and we had to inject 
almost three times more volume, we used three times lesser 
concentration, i.e., 1% concentration to be on safer side. 
Further the frequency of injection depends upon the texture 
and size of the lesion on follow up. Since the lesion in our case 
was huge, repeated injections were performed. Once the 
desired effect was achieved, the injections were discontinued. 
Complications directly related to STS tend to be at the site of 
administration; extravasation at or near the site of injection 
during percutaneous treatments. 

LEARNING POINTS 

• Haemangioma is the most common benign tumour of 
vascular origin of the maxillofacial region and requires 
appropriate management as it may lead to an early or 
continuous loss of function or lifetime esthetic 
impairment.  

• Usually such patients require surgical removal of the 
lesion. But in consideration to the massive surgical 
procedure, the treatment with 3% sodium tetradecyl 
sulphate can lead to successful remission of the lesion. 
This therapeutic approach may reduce the chances of 
the surgical requirement. 
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