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Case Report

ABSTRACT
The management of vascular anomalies is an extremely challenging area and is as divergent as the nature of lesions. Traditionally, embolization 
with the resection of the lesion has been used. The purpose of this report is to present cases treated successfully using sclerosing solution 
injections alone. Management of the vascular malformation using intralesional injections of sodium tetradecyl sulfate to the lesion is discussed. 
The procedure was performed two times at 2 weeks interval. Complete resolution of the lesion was found following sclerotherapy. Conservative 
interventional management using intralesional injection of sclerosing solution was successful in treating vascular anomaly.
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INTRODUCTION

Vascular anomalies are a wide range of conditions that 
result in an abnormal number, structure, or position of 
blood vessels. Many classifications have been proposed, 
but James Wardrop first recognized the differences 
between true hemangiomas and the less common vascular 
malformations (VMs) in 1818.[1]

VMs remain difficult both diagnostically and therapeutically 
despite continued efforts over the decades. This is chiefly due 
to their variety, with a wide range of clinical presentations from 
a simple birthmark to a life‑threatening condition containing 
embryonic remnants of a developmental defect. Further, the 
condition has been complicated by various factors such as 
an unpredictable clinical course, confusing nomenclature, 
erratic response to treatment, frequent recurrence, and high 
morbidity following conventional treatment.[2‑5] Vascular 
lesions of the maxillofacial region are classified by Mulliken 
and Glowacki (1982) as either: (1) hemangiomas or (2) VMs.[1] 
Hemangiomas are the most common cutaneous tumor of 
infancy and demonstrate rapid growth followed by a slow 
spontaneous involution or regression within 5–7 years. 
While VMs enlarge with the growth of the child, they do not 
undergo spontaneous involution. VMs are subdivided based 
on blood flow rate: “slow‑flow” (capillary, venous, lymphatic, 

or mixed) versus “fast‑flow” (arteriole, arteriovenous, fistulae, 
or shunt) subtypes.[6]

VMs are caused by a disturbance in the late stages of 
angiogenesis (truncal stage) and result in the persistence 
of arteriovenous anastomoses present during embryonic 
life. They may be capillary, lymphatic, venous, arterial, or 
mixed. VMs of arterial or arteriovenous origin are often 
referred to as “high‑flow VMs” and are often the cause of 
massive, sometimes fatal hemorrhages. VMs, which usually 
present as developmental anomalies from birth, develop 
in proportion to physical growth. The increase in size of 
these VMs, asymptomatic and imperceptible at an early 
age, is promoted by local hemodynamic factors. Areas of 
low vascular resistance cause a shunting of the blood with 
decreased perfusion of the peripheral tissue in favor of 
collateral flow, gradual dilatation of the nutrient arteries 
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with atrophy of their musculo‑elastic wall and decreased 
resistance, and dilatation and arterialization of the draining 
veins, owing to the increase in intraluminal pressure. 
The blood shunted to the malformation causes the lesion 
to grow, which in turn causes increased shunting of the 
blood, hence a vicious circle.[7] Diagnostic imaging such 
as color Doppler ultrasonography helps in differentiating 
between these subtypes by flow analysis. Thus, one can 
determine flow rates.[8] Some of the imaging modalities 
for diagnosing VMs include magnetic resonance imaging 
(MRI; with or without intravenous gadolinium enhancement) 
to evaluate the relation of the lesion to the surrounding 
tissues. The other major diagnostic tool includes magnetic 
resonance angiography which provides detailed information 
regarding flow characteristics and the extent of local tissue 
involvement.[9] Although plain radiographs are of little use 
for evaluation of VMs, they are reported to show calcified 
phleboliths or cortical erosion of bone in approximately 6% of 
cases.[10]	Upon	physical	examination,	VMs	appear	as	purple	or	
bluish compressible tumor‑like formations devoid of arterial 
murmur or beat.[11]

The management of vascular lesions depends on the lesion’s 
location, blood flow characteristics, symptoms, functional 
disability, and cosmetic deformity.[12] Traditionally, surgical 
excision is frequently advocated for lesions with pain, 
functional impairment, progressive growth, compressive 
neuropathy, or mass‑related complications.[13] If the lesion 
is >2 cm in dimension with an arteriovenous shunt and 
local tissue infiltration of the lesion, the risk of recurrence 
after surgical excision increases.[14] Sclerosing agents are 
substances that cause a marked tissue irritation or thrombosis 
with subsequent local inflammation and tissue necrosis 
resulting in fibrosis and tissue contraction. Some of the 
sclerosing agents include sodium morrhuate, boiling water, 
nitrogen mustard, and sodium tetradecyl sulfate (STS). They 
have been used both to treat symptomatic hemangiomas 
and for embolization of high‑flow VM.[6,15,16] Here, in this 
report, we describe the case of VM and its treatment with 
intralesional injection of sclerosing agent (STS).

CASE REPORTS

Case 1
We present a 30‑year‑old female referred to our Oral 
and Maxillofacial Surgery Clinic by a general dentist on 
account of swelling of the upper lip and discoloration of 
birth duration [Figure 1] which posed a diagnostic and 
management challenge. The patient claimed, and she 
had been treated by a spiritualist before presenting to 
the general dentist that referred her to our center. No 
previous history of trauma or use of medications known to 

cause lip swelling on general examination, and the patient 
showed unilateral port‑wine stain on the left side of her 
face extending from the superior border of the upper lip 
to the bridge of the nose superoinferiorly and from the 
left philtrum to the left corner of mouth anteroposteriorly 
since her birth. On clinical examination, the patient 
revealed about 17 mm × 6 mm approximately sized solitary 
extraoral swelling on vermillion border of the upper lip 
irregular boundary extends from cupid’s bow to the left 
oral commissures. Swelling was nonfluctuant, nontender 
on palpation. Temperature of swelling was not raised. 
No palpable lymph nodes were felt, and intraoral tissues 
appeared clinically normal. During intraoral examination 
of hard tissue, all permanent teeth were present. The 
ultrasound examination showed slow‑flow VM. MRI showed 
lobulated enhancing lesion measuring 12.8 × 8.8 mm 
approximately noted in left half of the upper lip reaching 
upto midline. MRI features suggestive of VM. A provisional 
diagnosis of VM was consequently made.

Management of the lesion was executed with the injection 
of STS with the brand name (Setrol). The possibility of 
recurrence and ineffectiveness of the treatment was explained 
to the patient. After an infiltration of local anesthesia, 
STS (Thrombovar; Aventis Pharma France, Laboratoires, 
Chiesi S.A., Courbevoie, France) was administered twice 
at 2 weeks of interval. Each time, 2 ml of STS was injected 
using a 26‑gauge syringe. A decrease in the size of lesion 
was apparent after each session, with complete resolution. 
Follow‑up at 5 months showed no recurrence of the 
symptoms [Figure 2].

Case 2
Another case of a 21‑year‑old male presented with swelling in 
the right lateral border of the tongue of size 1.5 cm × 1 cm 
approximately [Figure 3]. Swelling was nonfluctuant and 

Figure 1: Profile view of the patient showing swelling in the left side upper lip
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nontender on palpation. A provisional diagnosis of VM was 
consequently made.

Management of the lesion was executed with the injection 
of STS with the brand name (Setrol). After an infiltration 
of local anesthesia, STS (Thrombovar; Aventis Pharma 
France, Laboratoires, Chiesi S.A., Courbevoie, France) was 
administered twice at 2 weeks of interval. Each time, 2 ml 
of STS was injected using a 26‑gauge syringe [Figure 4]. 
A decrease in the size of lesion was apparent after each 
session, with complete resolution. Follow‑up at 5 months 
showed no recurrence of the symptoms [Figure 5].

Case 3
Another case of a 34‑year‑old female presented with 
swelling in the left buccal mucosa of size 2 cm × 1 cm 
approximately [Figures 6 and 7]. Swelling was nonfluctuant 
and nontender on palpation. The ultrasound examination 
showed slow‑flow VM. MRI showed moderate size 
well‑defined lesion of the left masseter muscle. A provisional 

diagnosis of VM of the left masseter muscle was consequently 
made [Figure 7].

Management of the lesion was executed with the injection 
of STS. After an infiltration of local anesthesia, STS 
(Thrombovar; Aventis Pharma France, Laboratoires, Chiesi 
S.A., Courbevoie, France) was administered twice at 
2 weeks of interval. Each time, 2 ml of STS was injected 
using a 26‑gauge syringe [Figure 8]. A decrease in the size 
of lesion was apparent after each session, with complete 
resolution. Follow‑up at 5 months showed no recurrence of 
the symptoms [Figure 9].

DISCUSSION

VMs comprise the second major category of congenital 
vascular lesions. This group of lesions reflects abnormalities 
in blood and lymphatic vessel morphogenesis. Histologically, 
these vascular lesions are characterized by normal endothelial 

Figure 2: Follow‑up at 5 months showed no reoccurrence of symptoms
Figure 3: Profile view of the patient showing swelling in the right lateral 
border of the tongue of size 1.5 cm × 1 cm approximately

Figure 4: Injection of sodium tetradecyl sulfate brand name (Setrol) Figure 5: Follow‑up at 5 months showed no reoccurrence of symptoms
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cells and normal numbers of mast cells throughout their 
natural	history.	Unlike	hemangiomas,	VMs	are	present	at	birth	
although they may not be clinically evident until late infancy or 
childhood. The growth of these lesions is commensurate with 
that of the patient, and they do not regress or involute. Rapid 
enlargement of these malformations may occur as a result 
of trauma, infection, or endocrine changes (e.g., pregnancy 
and puberty). Skeletal abnormalities are more commonly 
seen in association with VMs (35%) than with hemangioma. 
The classification scheme of these lesions is based on 
the predominant type of anomalous vessel involved and 
includes low‑flow lesions (capillary, venous, and lymphatic 
malformations) and high‑flow lesions (arteriovenous 
malformations). Complex VMs sharing features of multiple 
types of lesions also occur, termed combined VMs.[17]

VMs are comprised abnormally formed channels that 
are lined by quiescent endothelium. Although VMs are 
congenital in nature, they may not be seen at birth and 
may not be evident until additional growth or vascular 

engorgement is seen as a response to trauma, thrombosis, 
infection,	or	endocrine	fluctuations.	Unlike	hemangiomas,	
which involute, the size of VMs generally increases in 
size proportionately as the child grows. The mean age at 
presentation is 19 years with equal predilection for both 
males and females. VMs in the maxillofacial skeleton are 
common with approximately 31% presenting in the head and 
neck. Histologically, they present with chromosomal‑induced 
errors in endothelial development but demonstrate normal 
endothelial turnover and thin‑walled, dilated channels with 
sparse smooth muscle cells and adventitial fibrosis. The 
clinical presentation of vascular abnormalities varies from 
an asymptomatic birthmark to life‑threatening congestive 
heart failure or an exsanguinating hemorrhage. The afflicted, 
it is observed, often seek help from a number of different 
physicians and undergo repetitive examination for diagnosis, 
and frequent failed attempts at “definitive” treatment which 
results in exacerbation of symptoms, lesion recurrences, 
and disability. Intraosseous VMs of the maxillofacial 

Figure 6: Profile view of the patient showing in the left side of the face Figure 7: Intraorally swelling in the left buccal mucosa of size 2 cm × 1 cm 
approximately

Figure 8: Injection of sodium tetradecyl sulfate brand name (Setrol)
Figure 9: Follow‑up at 5 months showed no recurrence of the symptoms
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region can lead to dental emergencies and may cause 
disfigurement, morbidity, and even death.[15,16] Classification 
of VM histologically includes capillary or small vessel which 
presents with prominent mitotic figures, plump endothelial 
nuclei, and intraluminal projections of endothelial cells 
that simulated vascular or perineural invasion. They have a 
prevalence of 30% in the head and neck region with a local 
recurrence rate of 20%.[18]

VM can be treated in several ways, such as irradiation, 
cryotherapy, laser therapy, surgical excision, and sclerotherapy. 
Sclerotherapy is effective for small superficial VMs and 
surgical resection for localized well‑defined lesions. 
Extensive lesions are difficult to demarcate during surgery, 
and radical excision is associated with significant functional 
impairments, cosmetic disfigurement, and high recurrence 
rates. Sclerotherapy is an effective treatment modality for 
VM and can be performed with a variety of sclerosing agents. 
Pingyangmycin (bleomycin hydrochloride), a chemotherapy 
drug, used to treat oral cancer. STS (Sotradecol) is currently 
being employed as a sclerosing agent which interferes with 
cell surface lipids causing endothelial damage, with resulting 
thrombosis and fibrosis.[2]

Once the lesion is confirmed, the therapeutic path does 
not become any clearer. The multiplicity of approaches 
contrasts with the rareness of this type of malformation 
but is in direct relation to the urgency of the required 
intervention and the permanency of the measures to be 
applied. Recent accounts in favor of the direct intralesional 
injection of STS offer us a new perspective. There seems 
to be less morbidity reported with this approach even 
though limited outcome data are available. The greatest 
advantage of this approach may lie in its intrinsic ability 
to eliminate the whole vascular latticework feeding the 
lesion, promoting, especially in children, full expression of 
the regenerative potential of somatic growth to replace the 
vascular anomaly. The choice of this approach, therefore, 
depends not only on the lesion’s size, accessibility, or 
anatomic contiguity to the important structures but also 
on the patient’s regenerative capacity.[7]

CONCLUSION

The rareness of VMs is equaled only by the morbidity they 
cause and the urgency of the measures to be taken once 
detected, in all circumstances. A high degree of suspicion 
leads to their diagnosis and considerably reduces the 
risks of a catastrophe once identified. Treatment by direct 
intralesional injection of STS allows for conservative anatomic 
and functional recovery. It is relatively noninvasive and safe 
when the anatomy and clinical status permit its use.[7]

In this study, the use of sclerosing agent as a treatment 
resulted in complete regression of the lesion without any 
collateral anastomosis. The benefits of the unconventional, 
noninvasive technique applied in the patients treated 
for VM include a more esthetic outcome, decreased 
likelihood of blood loss and danger of transfusion, and 
inexpensive – as the patient can be treated on an outpatient 
status. However, further investigations are suggested to 
better determine the appropriate selection of patients for 
this approach.[6]
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