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ABSTRACT 

Introduction- vascular malformations represents localized defect in morphogenesis of the vessels and composed of 
inappropriate vasculature connections. In slow-flow lesions, sclerotherapy, laser therapy, surgery or combination of 

sclerotherapy followed by surgery is considered as treatment of choice. So, purpose of this case series study is to describe 

our clinical experience of staged sequential sclerotherapy using 3% sodium tetradecyl sulphate in slow flow vascular 

malformation maxillofacial lesions. Materials and methods- Seven patients of slow-flow oral vascular malformation 
maxillofacial lesions were included in this case series study. 0.1 to 1 ml of STS was injected firstly at the periphery of the 

lesion and then towards the center of the lesion at multiple sites using insulin syringes after providing surface anesthesia with 

15% xylocaine spray. Injections were repeated after interval of 2 weeks whenever required, which varied from 1 to 5 

sessions according to the size of the lesion. Results- Significant results were seen within 2 weeks in the post sclerotherapy 
session in terms of the lesion regression and esthetic outcome thereby improving the quality of life. Conclusion- 

Sclerotherapy has emerged as an altervative minimally invasive procedure with a low recurrence rate, good esthetic results, 

and reasonable morbidity. 

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 

long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 
Vascular anomalies are a diverse group of congenital 

blood vessel disorders, which is subcategorized into 

vascular tumors and vascular malformations. Vascular 

tumors develop through the vessels’ cell growth and 

proliferation1-8. Meanwhile, VMs are characterized as 

a defect in the vessels’ maturation and vascular 

morphogenesis, caused mainly by a dysfunction in the 

regulation of the pathways in embryogenesis and 

vasculogenesis1-10. 

 
Pathophysiological Mechanisms: The pathogenesis 

of vascular malformations is multifactorial, involving 

disturbances in embryogenesis, angiogenesis, and 

vascular remodeling processes11. Aberrations in 

signaling pathways regulating vascular development, 

such as the Notch and vascular endothelial growth 

factor (VEGF) pathways, have been implicated in the 

pathophysiology of these anomalies8-12. Genetic 

mutations affecting genes involved in angiogenesis 

and vascular stability, such as TEK (TIE2), PIK3CA, 

and GNAQ, have also been identified in certain 

vascular malformations, providing insights into their 

molecular basis13.  

Disturbances in vasculogenesis, the process of de 

novo blood vessel formation from precursor cells, 

contribute to the formation of vascular malformations 

during embryonic development14. 

 
Classification: Vascular malformations are clinically 

sub-divided into slow-flow and high-flow type; based 

on hemodynamic nature of the lesion. High flow 
lesion includes arteriovenous malformation and slow-

flow lesion includes capillary, venous, and lymphatic 

vascular malformations; based on the type of the 

vessels involved. In oral cavity it most commonly 

occurs in lips, anterior two-third of the tongue, palate, 

gingiva and buccal mucosa.1-4 

In high-flow lesions, catheter angiography is the gold 

standard for evaluation and treatment planning and 

managed either by surgery or embolization through 

trans-arterial route or both is considered the treatment 
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of choice. In slow-flow lesions, sclerotherapy, laser 

therapy, surgery or combination of sclerotherapy 

followed by surgery is considered as treatment of 

choice1-6. However, when considered for head and 

neck lesions, surgery may lead to cosmetic and 

functional defect. So, in the present study, staged 

sequential sclerotherapy were done solely for treating 

seven cases of oral slow-flow vascular malformations 
using 3% sodium tetradecyl sulphate (STS) as a 

sclerotherapeutic agent.STS, acts by altering 

endothelial cell permeability and promoting thrombus 

formation through its detergent properties12. STS 

demonstrates rapid onset of action and localized tissue 

effects, making it suitable for sclerotherapy of 

superficial venous malformations and spider veins13. 

 

METHODS 
Thisstudy involvessevenpatients of slow-flow oral 

vascular malformationlesions, who visited outpatient 

department in our hospital from august 2021 to 

December 2023. All the cases were diagnosed on the 

basis of clinical examination and treated with 3% 

sodium tetradecylsulphate (STS) injection. Slow flow 

vascular malformations were diagnosed on the basis 

of clinical evaluation of color, consistency, diascopy, 

auscultation and size of lesion. Patients having high-

flow type lesion, and taking any other medications 

which interfere with wound healing were excluded 

from this study. 0.1 to 1 ml of STS was injected firstly 
at the periphery of the lesion and then towards the 

center of the lesion at multiple sitesusing insulin 

syringes after providing surface anesthesia with 15% 

xylocaine spray. Injections were repeated after 

interval of 2 weeks whenever required, which varied 

from 1 to 5 sessions according to the size of the 

lesion. After each session of injection, patient was 

given medication for pain and inflammation if 

required. All the patients were done after taking 

proper consent from the patient or patient’s guardian. 

Figure 1 showing all the patients involved in this case 

series study. 

 

 
Figure 1: Showing all patients involved with slow-flow vascular malformation lesions in different 

locations of oral and maxillofacial region 
 

RESULTS 
Out of seven patients five were males and two 

females. Table 1 summarizes important demographic 

data of the involved patients and also shows number 
of sclerotherapy sessions required for complete 

regression of the lesion. Table 2 shows improvement 

in quality of life in all the patients after healing of the 

lesion as compared to pre-treatment status. Initially all 

the patients had minor to moderate swelling after 

giving injections, which gradually subsides within 5-

10 days. After giving STS injections, all patients 

experienced reduction in the size of the lesion 

initially,which after successive therapy,the lesion 
gradually peels off from the base of the mucosa and 

leaves ulceration in the involved area for some days, 

which healed completely within 1-2 weeks without 

any scar. 
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Figure 2: 

a. showing lesion in right cheek region 

b, c, and d figures showing swelling after first STS injection, which gradually subsides after few days 

without any complications 

e. showing ulcerations after the vascular lesion peels off in follow-up visit of STS injection 

f. showing complete resolution of the vascular lesion and healing of the involved area. 

 

 
Figure 3: 

a. and b. figure showing vascular lesion involved in upper lip left corner region 

c. and d. figure showing lesion size regression during subsequent visit after STS injection 

e. and f. figure showing mild ulceration and under healing after the vascular lesion peels off 

g. and h. figure showing complete resolution of the vascular lesion and healing of the involved area. 
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Table 1- Demographic data of all the patients 

Patient Age Sex Site of lesion Sessions of 

sclerotherapy 

needed 

Pre-

sclerotherapy 

size of lesion 

Post-sclerotherapy 

size of lesion 

A 14 F Right cheek 2 2.3 cm X 2 cm 0 

B 15 M Upper lip corner 3 2 cm X 1.2 cm 0 

C 13 F Right side upperlipcorner 

of mouth 

2 2 cm X 1.8 cm 0 

D 11 M Right cheek 5 2.5 cm X 2.5 cm 0 

D 32 M Lower lip 2 6 mm X 5 mm 0 

E 14 M Right cheek 4 2 cm X 2 cm 0 

F 16 M tongue 2 6mm X 6 mm 0 

 Larger lesions needed more number of sclerotherapy injection sessions; all lesions healed completely after 

required number of sessions. 

 

Table 2- Pre and post sclerotherapy improvements in Quality of Life (QoL) 

 Patient A Patient B Patient C Patient D Patient E Patient G Patient H 

Pre screlotherapy 

Bleeding 

4 5 4 3 1 5 1 

Post screlotherapy 

Bleeding 

1 1 1 1 1 1 1 

Pre screlotherapy 

chewing difficulty 

4 5 4 4 2 5 1 

Post screlotherapy 

chewing difficulty 

1 1 1 1 1 1 1 

Pre screlotherapy 

aesthetic difficulty 

3 4 4 4 5 4 2 

Post screlotherapy 

aesthetic difficulty 

1 1 1 1 1 1 1 

Pre screlotherapy 

stress 

5 5 4 5 4 5 4 

Post screlotherapy 

stress 

1 1 1 1 1 1 1 

 Here in QoL score; 1 represented the best and 5 the worst score 

 

DISCUSSION  
Vascular anomalies are previously referred as 

vascular birthmarks. The classification of VM has 

undergone significant changes since its first 

recognition by Mulliken and Glowacki (1982) until 

now a recent revision by International Society for the 

Study of Vascular anomalies (ISSVA) in 2018 was 

published1-4, 15.They classified vascular anomalies into 

to vascular tumours and vascular malformations in 

which later is subdivided into simple, combined, 

associated with major named vessels, and associated 

with other anomalies. Vascular tumors include 

infantile, congenital, tufted angioma, and kaposiform 

hemangioendothelioma1-8. Hemangiomas are the most 
common vascular tumor which rarely obvious at the 

birth, then grows rapidly during first 6 months of life 

and then gradually regress with time but sometimes it 

can be destructive in nature16. Hemangiomas are also 

classified in to superficial, deep and compound based 

on the depth of the tumor. It mainly occurs in female 

and 60% affects mainly in craniofacial region. 

Diagnosis is mainly based on clinical history and 

physical examination; otherwise in unclear cases, best 

radiographic method is to use either a Doppler 

ultrasound or MRI1-9.  

In contrast to the hemangiomas, a vascular 

malformation appears at birth, slowly grows over time 

by infiltration and become destructive if not treated at 

earlier stage.Vascular malformations (VM) are 

nothing but lesions with thin endothelial wall 

surrounded by a layer of smooth muscle16. The 

patients included in the present study were all young 

patients with the mean age group of 16.33 years with 

the male to female ratio of 2:1 which is in 

contradiction with study by Rendon-Elias FG et 

al18with the ratio of 1:1.4. J Y Ryu et al showed that 

the incidence of VM is inversely proportional to the 
age with exception for lymphatic malformations (LM) 

which increases with age in both sexes with special 

scenarios of increased incidence in male below 20 

years of age and vice versa with male to female 

annual incidence of 8.3:11.3 which is in contradiction 

with our study19. The management of the lesion 

depends upon the size, type, location, characteristics 

of the lesion with expected post-operative cosmetic 

and functional morbidity20. The most common sites 

for VM are lower lip, tongue followed by cheeks 
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while in our present study most of the lesions were 

found in buccal mucosa followed by lips, commissure 

of mouth and tongue, respectively21, 22.  

There are various management strategies for VM’s 

out of which injections with sclerotherapy agents 

stands tall with 90% patient satisfactory outcomes and 

70% improvements in the quality of life23. The 

percutaneous sclerotherapy agents however have 
minimal permanent morbidity and mortality with less 

long-term scar rates however it has high local 

temporary complications such as pain, discolouration, 

skin sores, oedema, inflammation, localised lymph 

stasis due to sclerotherapy induced chemical phlebitis 

and telangiectatic matting24. The outcome of 

sclerotherapy depends upon the angio- architecture of 

venous malformations, the agents used and the stay 

time of sclerosant within the malformation. The 

various agents such as ethanol, ethanolamine, sodium 

tetradecyl sulphate (STS), sodium morruahate, 

pingyangmycin and bleomycin25.  

There are various factors for regarding the choice of 

sclerotherapy agents which may include depth of the 

lesion from the mucosal surface and the ability to 

limit venous thrombosis. The management of VM’s 

depends upon the nature of the lesion, the feeder 
vessels, location of the lesion and the surgeon's 

preference and comfort26. In the present case series, 

we used 3% of STS which showed excellent results. 

According to alakailly et al, the lesions lesser than 2.5 

cm responds good to treatment due to the flow of 

blood and feeder vessels which corresponds to the 

size of lesions presented in our case series24. In our 

present case series, no radiographic guidance was 

used with good success rates which were like the 

studies by kandhpur et al and alakailly et al with 90-

100% regression of the lesions24, 27. Various 

concentrations of the agents were used ranging from 

0.1% to 3% where the usage of peak concentrations is 

directly proportional to the calibre of the lesions 

present.The composition of the solution used varies 

from manufacturer to manufacturer and in our study 

1ml of the solution having 30mg STS was used. The 
patients were followed up for a period of 6 month 

after complete resolution of the lesion and no 

recurrence was observed. The outcomes were assessed 

based upon the regression in the size of lesion and all 

the lesions responded satisfactorily. In our case series, 

no serious complications were seen. Further, RCT 

need to be conducted with larger sample size and with 

larger size lesions to determine the outcomes and 

efficacy of STS injections in larger size slow flow 

vascular malformation lesions. 

 

CONCLUSION 
Sclerotherapy with 3% STS has shown to be effective 

in achieving lesion regression, symptom relief, and 

capable of providing acceptable esthetic results with 

relatively smaller number of sessions. It offers as an 

alternative treatment modality in the management of 

vascular malformations, providing hope for an 

improved quality of life and long-term outcomes. 
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