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Abstract 
Introduction: Of all vascular anomalies, Venous Malformations (VM’s) are the most common with a propensity 
for the head and neck. Due to limitations of surgical intervention and laser therapy in the craniofacial region, 
minimally invasive procedure of percutaneous sclerotherapy is the first line of management. Common agents 
include foam sclerosing agents, polidocanol, sodium tetradecyl sulfate, anhydrous ethanol and bleomycin. As it 
produces only minimal swelling after sclerotherapy (as opposed to ethanol-based agents), bleomycin is especially 
recommended for treatment of vulnerable areas such as the periorbit or regions related to the airway (i.e., tongue 
and parapharyngeal spaces). 
Aim of the Study: Treat facial venous malformations by percutaneous sclerotherapy with Bleomycin as the 
sclerosant and compare the outcome by clinical, subjective and objective methods using MR imaging with 
patients rendered Sodium Tetradecyl Sulphate (STS) as sclerosant. 
Materials and Method: This is a prospective study conducted in the Department of Radiology and Imageology, 
Nizam’s Institute of Medical Sciences, Hyderabad (India) over a period of 3 years from May 2013 to May 2016, 
with approval of Institutional Ethics Committee. Thirty patients with Cranio-facial VM were treated by 
‘percutaneous foam sclerotherapy’ with Bleomycin or Sodium Tetradecyl Sulphate as sclerosing agents. Multiple 
sessions when required were performed with a minimum interval of three weeks. Treatment response was 
assessed and compared clinico-radiologically (USG/MRI) and subjectively based on response of the patient as 
unchanged, improved or disappeared at the end of treatment sessions.  
Result: Fluoroscopy-guided foam sclerotherapy using Belomycin and Sodium Tetradecyl Sulphate (STS) is a 
safe and equally effective method for treatment of venous malformations. However, due to limitations of dose of 
the drug, treatment sessions are increased to achieve the needed result in Bleomycin group. The number of 
patients with minor complications with STS outnumbered those with Bleomycin. However no major 
complication was encountered in our study during or post sclerotherapy.  
Conclusion: Choice of sclerosant in craniofacial VM’s is patient dependent. Bleomycin is preferred in patients 
with relatively small lesion involving critical areas such as periorbit or regions related to the airway (i.e., tongue 
and parapharyngeal spaces) and Sodium Tetradecyl Sulphate (STS) in patients having VM involving soft tissues 
of craniofacial region other than the above. 
Keywords: Venous Malformations, Percutaneous Sclerotherapy, Sodium Tetradecyl Sulphate (STS) and 
Bleomycin. 
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Introduction 

Of all vascular anomalies, Venous Malformations 
(VM’s) are the most common with a propensity for 
the head and neck (40%). These slow-flow vascular 
anomalies, composed of ectatic venous channels, 
are thought to be caused by an error in vascular 
morphogenesis, secondary to hereditary or sporadic 
mutations, altered gene expression, or 
environmental factors. These aberrant venous 
connections lead to venous congestion, thrombosis, 
and gradual expansion of these lesions.  

The International Society for the Study of Vascular 
Anomalies (ISSVA) distinguishes two main types 
of vascular anomalies: vascular tumours (the most 
common type is infantile haemangioma, but other 
rare vascular tumours occur in children as well as 
in adults) and vascular malformations [2]. This 
system is based on the founding biological 
investigation of Mulliken and Glowacki published 
in 1982, which provided the groundwork for a 
proper identification of vascular birthmarks [3].  

Vascular tumours have been differentiated from 
vascular malformations based on their clinical 
appearance, radiological and pathological features, 
and biological Behaviour6. Vascular tumours grow 
by cellular (mainly endothelial) hyperplasia: the 
very common infantile haemangioma is in reality a 
benign vascular tumour.  

In contrast, vascular malformations have a 
quiescent endothelium and are considered to be 
localized defects of vascular morphogenesis, likely 
caused by dysfunction in pathways regulating 
embryogenesis and vasculogenesis. Vascular 
tumours can regress or persist depending on their 
type.  

Vascular malformations (eg venous malformation) 
never regress, they persist throughout life. Most of 
them have commensurate growth during childhood, 
and some worsen over time if not treated [7]. 
Differentiating between vascular tumors and 
malformations is essential as not only their clinical, 
radiological and pathologic features and their 
morbidity, but also their management is quite 
different.  

Aims and Objectives: Treat facial venous 
malformations by percutaneous sclerotherapy with 
Bleomycin as the sclerosant and evaluate post-
treatment outcome by clinical, subjective and 
objective methods using MR imaging and compare 
the results with patients rendered percutaneous 
sclerotherapy with STS. 

Materials and Method  

This is a prospective study conducted in the 
Department of Radiology and Imageology, 
Nizam’s Institute of Medical Sciences, Hyderabad 

over a period of 3 years from May 2013 to May 
2016, with approval of Institutional Ethics 
Committee. Patients referred to VIR with a clinical 
diagnosis of cranio-facial VM were included in the 
study irrespective of age and sex. The sample size 
was 30. Under General Anesthesia with aseptic 
precautions, digital subtraction angiography was 
done, to rule out any A-V communication. 
Phlebography of the lesion was done with 1-2 ml of 
non-ionic contrast to assess the volume of the 
lesion and the flow pattern of the venous drainage. 

After confirming the needle position, sclerosant 
(Bleomycin or Sodium Tetradecyl Sulphate) was 
injected in the lesion in the prescribed dose as foam 
sclerosant using Tessari’s method by mixing room 
air and Lipiodol UF (iodised ethyl esters of poppy 
seed oil, Guerbet Laboratories, Cedex, France) in 
4:1 ratio. Up to a maximum of 8 to 15 U of 
Bleomycin (Bleocip Injection IP/CiplaLabs, India) 
or 0.5ml/Kg of STS (3% STS/Setrol/Samarth Life 
Sciences, India) was injected at each session 
depending upon age and body weight.  

Care was taken to avoid rapid injection, exerting 
excessive intralesional pressure and any 
extravasation of the drug into the extravascular 
tissues. If multiple sessions were required, the 
interval between two sessions was 4 – 6 weeks 
apart.  

Sclerotherapy sessions were repeated until either 
the patient felt they can tolerate residual symptoms 
or in case of inability to find any further venous 
pouches to target the treatment. 

Method of measurement of outcome of interest:  
Documentation of patient and clinician evaluation 
of outcome was done. Post procedure MR imaging 
after standard time interval was done with a 
minimum period of follow up of 3 months where 
feasible. Treatment response was categorized as 
unchanged, worse or better or complete 
disappearance, based on any of clinical criteria/ 
objectively by MR imaging/subjectively based on 
symptomatology of the patient. 

Data Collection Methods: The medical charts of 
the patients were reviewed and the following data 
was collected: patient demographics, predominant 
complaint that prompted the patient for treatment, 
any history of previous treatment, location and 
number, of baseline MR imaging (focal or diffuse), 
number of sclerotherapy sessions undergone, dose 
of Bleomycin used at each session, complications, 
and final follow-up MR imaging.  

Since all cases were done under general anesthesia 
the mode of intubation (nasal or oral) was also 
tabulated. The patient’s subjective response as 
unchanged, improved or disappearance of the 
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predominant complaint was recorded minimum of 
3-6 months after the last session of sclerotherapy. 

 

Inclusion Criteria 

• Symptomatic patients with clinical diagnosis 
of facial venous malformation. 

• Classified by pre-procedural MR imaging as 
low-flow facial VM, consistent with the 
classification of Kaban and Mulliken. 

Exclusion Criteria 

• Asymptomatic patients, presence of associated 
arterial malformations, poor treatment 
compliance and the existence of a 
contraindication to sclerotherapy (h/o 

thromboembolic disease or known permeable 
foramen ovale) 

• Patients with h/o severe allergic reactions to 
known agents 

• Patients with renal failure (Serum Creatinine> 
2 mg %) 

• Patients unwilling to give the written consent. 

Observation and Analysis 

From May 2013to May 2016, Thirty (30) patients 
with clinico-radiological diagnosis of venous 
malformation referred to the Vascular & 
Interventional Radiology (VIR) facility from the 
Departments of Plastic & Reconstructive Surgery 
and Vascular Surgery at Nizam’s Institute of 
Medical Sciences, Hyderabad are included in the 
study.

Table 1: Sex distribution in total population 
Sex Number (%) 
Male 14(46.6%) 
Female 18(60%) 
 Out of total 30 patients, 14 were male and 16 were females.  

Table 2: Sex distribution in Bleomycin and STS groups 
Sex Bleomycin STS 
Male 6(40%) 8(53.4%) 
Female 9(60%) 9(46.6%) 
Out of the total 15 patients in Bleomycin group, 6 (40%) were male and 9(60%) were females and in STS group 
8(53.4%) were males and 9(46.6%) were females.  

Table 3: Age Distribution in both Groups 
Age range in years 0-10 Nov-20 21-30 31-40 
Bleomycin Group 2 8 2 3 
STS Group 3 4 6 2 
 In Table 3- Majority of the patients belonged to 11-20 years age group followed by 21-30 years. Populations 
are identically distributed in age between two groups. 

Table 4: Number of cases (y-axis) with number of sessions (x-axis) in each group 
Drug Received Number of Sessions 

<3 04-Jun 07-Sep 10-Dec 
Bleomycin 3 6 3 3 
STS 5 5 5 0 
 
Number of cases requiring less than three sessions 
using Bleomycin as sclerosantis 3, whereas 5 cases 
required less than three sclerotherapy sessions 
using STS.  

Number of cases requiring 4-6 sessions using 
Bleomycin as sclerosant drug is 6, whereas 5 cases 
required 4-6 sclerotherapy sessions using STS.  

Number of cases requiring 7-9 sessions using 
Bleomycin as sclerosant drug is 3, whereas 5 cases 
required 3-6 sclerotherapy sessions using STS. 

Evaluation of Efficacy: The primary efficacy end 
point was defined as a reduction in size after the 

treatment was completed. The primary end point 
was determined by clinical and radiologic 
assessment, including HRUS or MRI results in all 
patients.  

The secondary efficacy end point included pain 
reduction, cosmetic and functional improvement as 
reported by the patient or the parents after a 
minimum period of 6 months from the primary end 
point. The results regarding changes in lesion size 
were judged as unchanged, reduced, or 
disappeared. 
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Table 5: Duration of Follow Up 
Duration of Follow Up (Duration in 
months) 

Number of Patients 
Bleomycin group STS group 

< 6m 2 9 
6-10m 8 6 
>10m 4 0 
 
In Table5- For the 15 patients of Bleomycin group, 
whose progress was followed after sclerotherapy, 
the follow-up periods were from 4 to 15 months 
(mean of 9.73 months and median of 10 

months).For the 15 patients of STS group, whose 
progress was followed after sclerotherapy, the 
follow-up periods were from 4 to 8 months (mean 
of 5.6 months and median of 5 months). 

Table 6: Comparison of Clinical response to Treatment 
Sclerotherapy with Clinical Response 

Reduced Disappeared 
Bleomycin 11 4 
STS 11 4 
In Table 6shows both the drugs show equal final clinical response with the number of sessions varying in 
number in each case. Both Bleomycin and STS show reduction in the presenting symptom in 73.3 % and 
complete improvement in the symptoms in26.6% with more number of sessions with Bleomycin used as the 
sclerosant drug. 

Table 7: Comparison of MRI changes to treatment by both drugs 
Signal Intensity (SI) & size of lesion on MR Bleomycin STS 
Reduced SI and size >50% 11(73.3%) 10(66.6%) 
Reduced SI and size <50% 4(26.6%) 5(33.3%) 
 
In Table 7, the response to treatment as seen on 
MRI. In the patient group, where Bleomycin is 
used as the sclerosing agent, 11/15 patients having 
the focal lesions show reduction of more than 50% 
in lesion size along with reduction in fluid signal 
intensity of the lesion. This accounts for 73.3% of 
the group and the rest 26.6% (4/15) with diffuse 
lesions show reduction in fluid signal intensity with 
reduction in size less than 50% compared to that of 
its of its pretreatment size. 

In patient group, with STS as sclerosing 
agent,10/15 patients (66.6%) show reduction in size 
more than 50% along with reduced fluid signal 
intensity. Among the 10 patients 9 are with focal 
lesions and another have a diffuse lesion involving 
oropharynx. 5/15 patients with diffuse lesions 
(33.3%) show reduction in fluid signal intensity 
with reduction in size less than 50% compared to 
that of its pretreatment size. 

Complications: Major complications were defined 
as those that required intervention or prolonged 
hospitalization, resulted in permanent adverse 
sequelaeor caused death.  

These complications included extensive tissue 
necrosis, infection, hemorrhage, allergic reactions, 
deep vein thrombosis, pulmonary embolism, or 
cerebral infarct. No major complication was 
encountered in our study during or post 
sclerotherapy. Neuropathy which have been 
reported following sclerotherapy, were not 
observed in our study. 

Minor complications included fever, skin blister, 
localized swelling, pain, chest discomfort, dry 
cough, dizziness, visual disturbances, and nausea. 
Pain and swelling at the site of intervention was the 
most commonly. 

Table 8: Comparison of minor complications with both drugs 
Minor complications Bleomycin STS Total  
Treatment required  5 8 15 
No treatment required 10 7 15 
  

In Table 8- Minor complications which require 
nominal medication occurred in 5 out of 15(33.3%) 
in patients with Bleomycin as the sclerosants and 8 
out of 15(53.33%) in patients with sodium tetra 
decylsulphate (STS) as sclerosant. 

Discussion 

In our study, males and females were of nearly 
equal distribution. No definite sex predilection is 
seen in the total population. Sex distribution 
between the study populations (Bleomycin and STS 
groups) is equal. Of the total 15 patients in 
Bleomycin group, 6 (40%) were males and 9(60%) 
were females and in STS group 8(53.4%) were 
males and 9(46.6%) were females. 
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Age distribution: Majority of the patients 
belonged to 11-20- and 21-30-years age group. 
Patients present in younger age group of 11-30 
years either because of non-resolution of a birth 
swelling, increase in the size with growth spurt, 
cosmetic deformity and if they develop pain. With 
growth of patient these masses grow and often 
particularly enlarge during puberty and pregnancy 
due to hormonal influence. 

The age of the total population ranged from 1 to 45 
years with a mean age of 21.2 years and a median 
of 20 years. In Bleomycin group, age ranged from 
3 to 40 years with a mean age of 21.4 years and 
median of 20 years. In STS group, age ranged from 
1 to 45 years with a mean of 20.8 years and median 
of 25 years. 

Populations are identically distributed in age 
between two groups. 

Presenting complaints: Cosmetic reasons (66.6%) 
and pain (23.3%) were the predominant complaints 
of patients in our study population that made them 
seek treatment. 

The same was observed in the other studies from 
literature. The patients’ initial complaints were 
cosmetic deformity in 18 of 23 (78%) cases where 
sclerotherapy was done by Li et al. [2,3] and 12 of 
14 (85%) cases in another study conducted by Li et 
al. [4] Pain was the dominant symptom in 75% 
cases in the study conducted by Mimura et al. [5] 

Most of the cranio-facial venous malformations in 
our study were observed involving soft tissues of 
face and the oropharynx, the former slightly 
outnumbering the latter. 

 Extent of the lesion: MR imaging was performed 
prior to start of treatment in all of our patients. All 
of the soft tissue venous malformations 
encountered in our study were solitary. They were 
classified either of focal or diffuse types, according 
to MR appearance. We did not encounter any case 
of multifocal VM in our study. 

As per Li W et al, MRI is excellent for defining the 
extension of VMs and their relationship to adjacent 
structures. According to Burrows et al and Konez 
et al. [6], the best imaging modality for VMs is 
MRI. The sequences recommended are STIR, T2 
fat saturation, post contrast T1 fat saturation and 
gradient recalled echo sequences. The use of 
gadolinium helps to differentiate venous from 
lymphatic malformations and other masses, which 
can mimic vascular malformations. Small fluid-
fluid levels may be seen. Phleboliths appear as 
areas of signal void on all sequences. 

Multifocal VMs are commonly seen in the familial 
forms. The syndromes associated with multiple 
VMs include Blue rubber nevus syndrome, 

mucocutaneous familial VMs, Glomovenous 
malformations and Maffucci syndrome. 

Intubation: After adequate pre-anaesthetic and 
pre-operative workup, the patients were taken up 
for catheter-based arteriography of the relevant 
parts followed by percutaneous phlebography 
under general anaesthesia. Nasal intubation was 
performed in 9 cases of orofacial VMs, where an 
oral intubation would have hindered percutaneous 
phlebography and subsequent sclerosant injection. 
Tracheostomy is the mode of intubation in two 
patients having lesions involving posterior part of 
oropharynx or hypopharynx. 

Procedure of Sclerotherapy: Following 
phlebography, sclerosant (Bleomycinupto 15 U per 
session), mixed with Lipiodol UF in 4:1 
concentration was injected in the form of foam 
sclerosant under fluoroscopy or DSA guidance. 
Microfoam forms of the sclerosant generated using 
air bubbles increase the volume and surface contact 
with endothelium, with a lower dose of the 
solution. 

Lipiodol being radio-opaque renders the sclerosant 
visible under fluoroscopy. It also enables better 
contact of the sclerosant with endothelial lining 
thereby limiting the dosage of the drug. The same 
contrast agent was used with free absolute ethanol 
in one study, allowing injection of smaller doses of 
ethanol. Thus, visualization of the sclerosing agent 
increases accuracy and thereby safety, compared to 
guidance with Duplex ultrasound or fluoroscopy 
often used for foam sclerotherapy. 

The use of fluoroscopy is desirable for monitoring 
the distribution of sclerosing agent with contrast 
medium. The goal is to obliterate the channels by 
causing damage to the endothelium with 
subsequent inflammation and fibrosis. Hence, it is 
necessary to administer enough to fill the lumen of 
the lesion. For this reason extravasation and venous 
outflow of the sclerosing agent should be 
minimized. Without fluoroscopy, it is difficult to 
check for the venous outflow of the sclerosing 
agent as well as for extravasation. On the other 
hand, when considering side effects, if too much 
sclerosing agent passes into an outflow vein, 
venous thrombosis could occur. If too much 
Bleomycin enters the systemic circulation over a 
short period of time, it represents a risk for 
pneumonitis. Sclerosant is injected till the venous 
channels are filled. It is ensured that there is no 
reflux into the normal veins.  

The procedure is then repeated in different parts of 
the lesion making sure that the maximal dose (15U 
for Bleomycin) of the drug is not crossed. This is 
because almost all venous malformations take the 
form of multiple loculi. It is therefore necessary to 
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carry out several punctures at each treatment to fill 
all with sclerosing agent. 

 Proper post-sclerotherapy care was ensured in all 
patients and patients were discharged within a 
maximum of 3 days admission in the general ward 
as none of our patients had major complication 
requiring prolonged hospitalization. 

Venous malformations are benign lesions, and the 
predominant symptoms are related to cosmetic 
concerns and pain. Serious pain occurs less 
commonly. Many patients prefer to undergo several 
treatments of mild efficacy, like Bleomycin and 
STS, because complications are less likely to 
appear, rather than to have one treatment of strong 
efficacy where more severe complications such as 
neuropathy and skin necrosis are more likely to 
occur. Secondly, ethanol causes pain during its 
injection. 

Complications: Major complications were defined 
as those that require intervention or prolonged 
hospitalization, resulted in permanent adverse 
sequelae, or caused death. These complications 
include extensive tissue necrosis, infection, 
hemorrhage, allergic reactions, deep vein 
thrombosis, pulmonary embolism, or cerebral 
infarct or drug induced pneumonitis specifically in 
case of Bleomycin.  

No major complication was encountered in our 
study during or post sclerotherapy. Neuropathy 
which has been reported following sclerotherapy, 
was not observed in our study as the drugs used are 
mild sclerosants.  

Minor complications were defined as events that 
did not require intervention or prolonged 
hospitalization, resulted in transient self-limiting 
sequelae, or required nominal therapy. Minor 
complications included fever, skin blister, localized 
swelling, pain, chest discomfort, dry cough, 
dizziness, visual disturbances, and nausea. Pain and 
swelling at the site of intervention was the most 
commonly reported minor complications in our 
study. Minor complications which require nominal 
medication occurred in 5/15 (33.33%) in patients 
with Bleomycin used as the sclerosant drug and 
8/15(53.33%) in patients with Sodium Tetradecyl 
Sulphate (STS) used as sclerosant. Both symptoms 
showed improvement within a week. Thus, the 
number of patients with minor complications which 
require nominal medication are very less with 
percutaneous sclerotherapy with Bleomycin as the 
sclerosant drug. The same was observed in other 
studies.  

J. Spence, T. Krings, K.G. terBrugge, L.B. da 
Costa, R.A gid and co-workers conducted a study 
in 2009 with thirty-seven patients with facial VMs 
who were treated by percutaneous sclerotherapy 
with Bleomycin. The study showed the extremely 

low adverse drug profile of Bleomycin with only 4 
out of 37 patients developing minor complications 
[6]. Reported complication rates for percutaneous 
Bleomycin sclerotherapy in the literature range 
from 8.4% to 14.7%. 

Number of Sessions: The number of sessions 
required with Bleomycin ranged from 1 to 11 
(mean of 6 and median of 6) depending upon the 
extent of the lesion.  

This is correlating with previous studies by J.S 
pence and co-workers [1] with each patient 
received between 1 and 9 sclerotherapy sessions, 
with a total of 111 Bleomycin treatments among 31 
patients. 

The number of sessions required with STS ranged 
from 1 to 10 (Mean of 3.73 and median of 3) 
depending upon the extent of the lesion. Thus the 
number of sessions required with Bleomycin out-
numbered the number of sessions with STS. The 
months of follow up with Bleomycin is more than 
that with STS, which are comparable to the number 
of sessions. 

Comparison of Clinical MRI Follow up Results: 
In both Bleomycin and STS group of patients, end 
result with respect to reduction or disappearance of 
the major complaint clinically and on MR imaging 
is equally distributed as treatment sessions are 
correspondingly increased to achieve the needed 
result in Bleomycin group. 

The study conducted by J. Spence and co-workers 
[1] where in 29 of 32 (90.6%) cases the patients 
showed subjective improvement, and twenty-one of 
32 lesions (65.6%) showed objective improvement 
on MR imaging with Bleomycin as the sclerosant. 

Conclusion 

Venous malformations are a common type of 
vascular malformations, which do not have a 
gender predilection. Even though commonly seen 
at birth, patients present with complaints in teenage 
or early adulthood. It is commonly seen in 
craniofacial region and extremities. 

Our results show that fluoroscopy-guided foam 
sclerotherapy using Belomycin and Sodium 
Tetradecyl Sulphate (STS) is a safe and equally 
effective method for treatment of venous 
malformations. Because of its safety, it allows for 
repeat treatments. It is important to keep the 
sclerosing agent within the lumen of the lesion. 
However, in view of dose considerations of 
Bleomycin, that can be given per session(8-15U) as 
compared to STS (0.5 ml/kg body weight), the 
number of sessions of sclerotherapy done using 
Bleomycin as sclerosant are correspondingly 
increased to achieve desired clinical result for a 
given size of the lesion. 
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Thus at the cost of increased number of sessions 
with Bleomycin, both the drugs yielded similar end 
result. Minor complications that require nominal 
medical therapy (local swelling and pain) are 
relatively more with STS, which are not significant 
clinically in our study. However, this difference in 
the extent of local swelling assumes significance in 
critical locations such as around airways 
compromised by the lesion. Choice of sclerosant in 
craniofacial VM’s is patient dependent. Bleomycin 
being preferred in patients with relatively small 
lesion involving critical areas such as periorbit or 
regions related to the airway (i.e., tongue and 
parapharyngeal spaces) and Sodium Tetradecyl 
Sulphate (STS) in patients having VM involving 
soft tissues of craniofacial region. 
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