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Venous vascular malformations (VVMs) are the most common type of congenital vascular malformation. They affect 1 to 5 
children in 10,000 births and have a prevalence of 1%. Common treatment options are surgery, sclerotherapy with a variety of 
sclerosants, laser therapy or combination therapy. The selection of treatment modality usually depends on the location and extent 
of the malformation.1

Sclerotherapy, as a monotherapy, is the first-line treatment for complex lesions, particularly extratruncular malformations. 2
Sclerotherapy may not always completely remove VVMs, often requiring serial procedures to moderate the pain, functional 
impairment, continuous growth, compressive neuropathy, and mass-related symptoms. The benefits of sclerotherapy in comparison 
to surgery monotherapy for complete removal are thought to include increased cost efficiency, more favorable aesthetic 
outcomes, and decreased risk of blood loss and transfusion. 

There are also multiple established indications for surgical treatment of VVMs, which include removing remnants of previously
sclerosed malformations, ligating efferent veins to increase the efficacy of sclerotherapy, and treating malformations that were not 
treated successfully with sclerosants. While the literature shows that there is some indication both for the use of sclerotherapy alone 
and for use of surgery alone, we purport that VVMs involving the upper or lower extremities may be best treated with 
surgical excision (with perioperative sclerotherapy), as it offers a singular treatment event with one recovery period. 

Figure 1: This flow diagram depicts the patient process in this cohort study. All patients complete sclerotherapy for their VVM before 
heading over to the operating room for their direct excision procedure. 

Methods 
18 patients received perioperative sclerotherapy followed by direct surgical excision for upper and lower limb venous 
vascular malformations in the cohort study period from 2017 to and 2021. Demographic information involving age, sex, 
history of drug allergies, medical comorbidities, concomitant medications, and past surgical history was obtained. A minimum 
follow up time of six months was required for inclusion in this study.

Data collection included: size of the venous vascular malformation, relief of symptoms post-surgery, recovery time, types 
of complications, number of treatments used, length of hospital stay, and type of sclerosant used. All information was 
obtained through chart review of the electronic medical record. 

8 out of the 18 patients had previous treatments that failed to relieve symptoms (44%).
Before arriving at Northwell's Clinic, 8 of the 18 patients had a total of 15 previous sclerotherapy sessions and
5 previous excisions after pre-op sclerotherapy to treat their VVMs.
At their follow up visit, 3 patients elected to have a total of 7 laser touch up procedures after their
surgical excision to try and achieve optimal aesthetic and functional outcomes. 

In total, the 18 patients had 45 previous and current treatment procedures (mean 2.5 per patient, SD=0.89).

Of the 18 combined sclerotherapy and excision cases included in this study, no major complications were
recorded. 

Only two minor complications were seen (11%). 
• One case involved minor dehiscence with a small amount of white necrotic eschar and granuloma formation. 
• The other involved a mild cellulitis and small hematoma after maceration of the plantar aspect of the foot. 
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There is possible merit in utilizing the combined perioperative sclerotherapy approach for treatment of patients with VVMs, as over half the cohort achieved chronic asymptomatic status. 

This can be important for long-term outcomes, as patients who had a complete response from ethanol sclerotherapy, that is, disappearance of all symptoms at three months post-operation, did not have 
recurrences later, while those with partial success had recurrences14. This suggests that being completely asymptomatic within the first six months may be related with lower long term recurrence rate. This 
was further analyzed for maintenance and was shown to be stable over five years, further cementing the long-term success from being asymptomatic in the short term. Thus, a combination approach may 
provide more utility than singular repeated sclerotherapy or surgery approaches, if long-term asymptomatic status is consistently achieved by greater percentages of patients. 

Upon review of the literature, the overall complication rate for peri-operative sclerotherapy and surgery in this cohort (11%) is empirically like the 15% found in other studies, and the 10-30% 
complication rate range for serial STS sclerotherapy.

It is also vital to quantify the time dedicated to each treatment approach. In our cohort, 18 patients had 45 total procedures done (2.5 per patient). Therefore, it is important to note that asymptomatic status 
can be achieved by a minimum number of hospital visits. This is critical to patient quality of life, especially during the current unpredictability of the COVID-19 pandemic. 

Combined sclerotherapy and surgical excision is an effective, safe, and timely treatment option for limb VVMs. More research, with larger sample sizes, is necessary in order to further endorse the 
potential long-term efficacy of this combination treatment. Most importantly, comparative studies are needed to confirm superiority in achieving long-term asymptomatic status while maintaining low 
complication rates. 
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