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ABSTRACT: Venous malformations are one of the commonest anomalies of the vascular tree and their 

management has always remained a major challenge. 

Surgery and other treatment modalities are not always satisfactory and have a higher morbidity, recurrence and 

complication rate.The author retrospectively analyzed 60 patients of venous malformations who underwent 

sclerotherapy with sodium tetradecyl sulfate solely or as an adjunct to surgery. The purpose of the study was to 

evaluate the efficacy and safety of sodium tetradecyl sulfate sclerotherapy in the treatment of venous 

malformations. 
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I. INTRODUCTION 
 Venous malformations are part of the spectrum of vascular malformations in which dominant structures 

are histologically mature venous channels. Venous malformations are difficult to treat. Various treatment 

modalities ranging from irradiation, electrocoagulation,intravascular needles and a long list of sclerosants have 

been described for their management. Surgical excision is difficult and often completeremoval is not possible. 

Sclerotherapy is currently an established modality for the management of venous malformation. Sclerotherapy is 

direct injection of a sclerosing solution into the epicenter of the 

 venous malformation during occlusion of the arterial inflow and venous outflow. The resultant 

endovascular obliteration of low flow venous anomalies results in satisfactory outcome. 

 

II. MATERIALS AND METHODS 

 Percutaneous sclerotherapy was performed with sodium tetradecyl sulfate in 60 patients of venous 

malformations who were aged between 5-45 years. Only significantly sized cutaneous and mucosal focal venous 

malformations (minimum diameter > 4 cm) were included in the study. Extensive venous malformations and 

those necessitating anesthesia were excluded from the study. Magnetic resonance imaging (MRI) was done for 

evaluation only in selected cases. Appropriate informed consent was obtained. Sclerotherapy with sodium 

tetradecyl sulfate was a sole therapy in 45 patients and was used in combination with surgical excision in six 

patients. With a single exception, all venous malformations were preset at birth. The male to female ratio was 

1:2. Three patients had a first degree and two had second degree relatives with venous malformations. The head 

and neck was involved in 27 patients, trunk in three, upper limbs in 24 and lower limbs in sixteen patients. The 

lip was found to be involved in nine out of 27 cases of head and neck presentation. Mean follow-up was two 

years. Each patient underwent one to six sclerotherapy sessions, followed by surgery in five cases. 

 

Technique Of Injection 

 After cleansing of the area, areas to be injected were marked 1 cm apart. 0.1 ml of sodium tetradecyl 

sulphate injection (3%) was given intralesionally with tuberculin syringe, directly into skin/mucosa, at multiple 

sites and contained within the lesion using manual compression for 10 to 15 minutes. The total dose was not 

exceeded by more then 2.0 ml and care was taken to prevent extravasation of sclerosant. Blood loss was 

minimal. Post sclerotherapy, antibiotics,analgesics and anti-trypsin preparations were given along with icepack 
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applications. The injections were repeated after an interval of three weeks depending upon the merit of 

individual case, up to the maximum of six sessions. 

 

III. RESULTS 
 Sclerotherapy provided significant improvement or resolution of symptoms in good number of the 

patients. Out of the 60 patients, 45 patients showed moderate to fair improvement, with a very significant degree 

of satisfaction. In six patients, it facilitated subsequent surgery,which was rendered by it, a relatively easier 

procedure. Nine patients were dissatisfied for having no change or only slight improvement. 

 

Complications And Sequelae 

 All patients experienced pain and swelling to a variable degree which lasted typically for one to two 

weeks. A mild degree of inflammatory reaction of the overlying skin / mucosa occurred in majority of the cases. 

In none of the patients was any toxic-response noted at the time of injection. After injection, bleeding was noted 

in all the patients,which was easily controlled with pressure for five to seven minutes. In three patients, skin 

ulceration was noted which healed with local wound care. 

 

IV. DISCUSSION 
Vascular malformations are true in-born errors in the embryologic development of the vascular tree and 

by definition are all present at birth though not all clinically apparent. The venous malformations are the 

commonest of all the vascular anomalies and have a propensity for the head and neck. They can cause pain, 

bleeding, restriction of movement, pressure on adjacent structures, consumptive coagulopathy and aesthetic 

concern. They may be discrete or extensive. The overall incidence of venous malformations is reported to be 1-

4% of the population and there is no predilection for either sex.They are usually singular, isolated presentations 

but may occur in multiple areas. They may manifest clinically in infancy, childhood, 

adulthood or they may remain asymptomatic throughout life. They grow commensurately with the 

developing child and unlike 

hemangiomas do not regress. Venous malformations may occur in pure form or they may be combined 

capillary-venous or lymphaticovenous malformations. The microscopic examination reveals dilated proliferation 

in vascular channels lined by normal flattened endothelial with normal mast cells count. These endothelial cells 

characteristically have normal rate of turn-over. MRI is the most informative investigation for venous 

malformations and gives off a decreased signal intensity on the T1-weighted image as compared with fat and a 

hyperintense signal intensity on the T2-weighted image. MRI can distinguish low-flow venous malformations 

from high-flow arteriovenous malformations and fistulas along with delineation of the neurovascular structures, 

adjacent or involved with the malformations.Management of venous malformations has always remained a 

major 

challenge because treatment carries a significant risk of morbidity and the recurrence. Surgical 

resection, though definitive treatment, is often not feasible except for smaller lesions because of deeper 

involvement of neurovascular structures particularly in the head and neck and extremity malformations. 

Incompletely excised lesions have a strong tendency to recur. Laser treatment of venous malformations have 

also been attempted with varying success rate. Laser photocoagulation with argon, Nd-Yag or combination 

lasers have been found to be somehow effective for tiny superficial venous or capillary-venous lesions but not 

for significantly sized lesions. Recurrence is common and often repeated treatments are necessary. Hence they 

may be useful in select group of patients.Sclerotherapy alone or in combination with surgical excision is now 

the accepted treatment modality in symptomatic venous malformations. Localized areas can be treated without 

an incision and diffuse, extensive lesions may be symptomatically palliated. Conservative management with 

numerous sclerosing agents (boiling water, alcohol, sodium morrhuate, quinine, urethan, silver nitrate, iron, zinc 

chloride, liquid vegetable protein) have been used 

since the 18th century for the treatment of a wide variety of vascular anomalies. Sclerosing agents 

basically are irritants that injure the endothelial surfaces, ultimately resulting in obliteration of the space 

between these surface. Sclerosing agents have been classified into three groups based on the mechanism of 

action causing the injury to the endothelium. 

A)Detergents: Polidocanol, sodium tetradecyl sulfate, sodium morrhuate and ethanolamine oleate. The 

detergents cause injury by altering the surface tension surrounding endothelial cells. 

B)Osmotic agents: Hypertonic saline, hypertonic saline / dextrose.They act through endothelial damage 

through dehydration. 

C)Chemical irritants: Chromated glycerin, polyiodinated iodide.The chemical irritants include the corrosives, 

which act by a 

cauterizing action and those which injure cells by a heavy metal effect.Direct injection sclerotherapy is a 

valuable treatment modality for venous malformations with promising results. Percutaneous ethanol has been 
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found to be effective in various studies.However ethanol embolization is a significant risk. Absolute alcohol is 

the most effective sclerosant but should not be used near important structures like vessels and nerves, where 3% 

sodium tetradecylsulfate is preferred. Ethibloc has also been utilized for sclerotherapy but the drawback of lack 

of commercial availability and necessity for GA precludes its use. The sodium tetradecyl sulfate has been used 

extensively for sclerotherapy of varicose veins since it was first described by Reiner in 1946. Many of the 

previous studies have noted good results achieved in vascular malformations with the use of this substance. 

However Sclerotherapy of major venous malformations is dangerous. There are no randomized studies that have 

compared the various sclerosing agents. We have chosen sodium tetradecyl sulfate as it is an easily available 

effective sclerosant, which is well-tolerated and is without systemic sideeffects.Sodium tetradecyl sulfate is a 

synthetic surface-acting substance. It is a 

long chain fatty acid set of an alkali metal with the property of a soap. It is a clear, nonviscous liquid with low 

surface tension. It is composed of sodium-1 isobutyl-4 ethyl octyl sulfate plus banzoyl alcohol 2% and 

phosphate buffered to a pH of 7.6. The action of this sclerosing agent has been summarized into flow-chart (Fig. 

1). 

Fig. 1: Flow-chart 

 
 

V. CONCLUSION 

 The management of venous malformations becomes increasingly complex as they often involve 

adjacent neurovascular structures.Surgery and other treatment modalities are often not feasible or not attempted 

alone because of the associated morbidity. Conservative management in form of sclerotherapy with sodium 

tetradecyl sulphate has been found to be an inexpensive, readily available outpatient procedure. It is quite safe 

and especially useful in areas where surgery is hazardous. Though it does not resolve larger venous 

malformations it does decreases the size and vascularity to facilitate future surgery oract as a palliative 

treatment.To summarize, percutaneous sodium tetradecyl sulfate when used either alone or as adjunct to surgery 

is a safe, effective and inexpensive agent in the treatment of venous malformations. However proper case 

selection, evaluation and careful planning is necessary to reduce unwarranted risks and complications. 
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