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Abstract: Purpose 
To study the efficacy and safety of a new sclerosing gel of absolute ethanol in the percutaneous 
treatment of venous malformations (VM). 
 
Materials and Methods 
In this prospective, non-randomized multicenter study patients with clinically and by magnetic 
resonance imaging diagnosed VM were treated. Efficacy of the gel was compared with spontaneous 
evolution of the test lesion during a previous 2 month control period. Therapeutic outcome was 
compared with published historical data from VM treated with absolute ethanol solution. Blood 
ethanol levels of ethanol were measured after each infusion. Local and systemic adverse events were 
recorded. 
 
Results 
Seventy five (75) patients (age 4 - 46 y, mean 26 y) were treated in 172 sessions. Compared to no 
treatment, ethanol gel showed a cure rate of about 15% per session (p<0.00001). At the end of the last 
session, therapeutic outcome was complete (score 2) and partial (score 1) in 28 (37%) and 42 patients 
(56%), respectively, whereas treatment failure (score 0) was observed in 5 patients (7%). Compared 
to  published historical data with absolute ethanol, results were in favor of the gel (p<0.003). The 
plasmatic eth -1), with only one patient above 
the legal 0.5 g/L intoxication limit (0.6 g.L-1). Forty six (46) product-related adverse events (all local, 
none systemic) were reported. All local complications resolved spontaneously, except for 2 skin 
necroses requesting surgical paring.  
 
Conclusion 
Ethanol gel is a embosclerosing substance that provides high efficiency and improves safety of ethanol 
in the treatment of VM lesions.  
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Abstract  

 

Purpose 

To study the efficacy and safety of a new sclerosing gel of absolute ethanol in the 

percutaneous treatment of venous malformations (VM). 

 

Materials and Methods 

In this prospective, non-randomized multicenter study patients with clinically and by 

magnetic resonance imaging diagnosed VM were treated. Efficacy and safety of the gel 

was evaluated. Therapeutic outcome was judged at day 56 after the last sclerosing 

therapy. Blood ethanol levels of ethanol were measured after each infusion. Local and 

systemic adverse events were recorded. 

 

Results 

Seventy five (75) patients (age 4 - 46 y, mean 26 y) were treated in 172 sessions. 

Compared to no treatment, ethanol gel showed a complete cure rate of about 15% per 

session (p<0.00001). At the end of the last session, therapeutic outcome was complete 

(score 2) and partial (score 1) in 28 (37%) and 42 patients (56%), respectively, whereas 

treatment failure (score 0) was observed in 5 patients (7%). The plasmatic ethanol levels 

were very low (mean  SEM 0.03  0.06 g.L-1), with only one patient above the legal 0.5 

g/L intoxication limit (0.6 g.L-1). Forty six (46) product-related adverse events (all local, 

none systemic) were reported. They included temporary mild isolated pain (N=21), 

inflammatory reactions (N=4), and local complications (7 skin necroses, 7compressive 

neuropathies, 4 product leakage/fistula, 2 intralesional fibrous or granulomatous tissue, 1 

dense node; 12.2% of the infusions). All local complications resolved spontaneously, 

except for 2 skin necroses requesting surgical paring.  

 

Conclusion 

Ethanol gel is a embosclerosing substance that provides high efficiency and improves 

safety of ethanol in the treatment of VM lesions.  

 

 

 

Key words: venous malformation, sclerosing therapy, ethanol gel 
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Introduction: 

Percutaneous sclerosing therapy for slow-flow venous malformations (VM) has used 

several embolic and sclerosing agents such as Thrombovar®, Ethibloc® or pure absolute 

ethanol. Depending on the speed of injection, absolute ethanol induces embolizing 

microaggregates by plasma protein denaturation and red cell lysis at low speed and 

plurivascular necrosis per direct cell toxicity at high speed (1). Though absolute ethanol 

has been proved to be highly effective, it remains difficult to manipulate. It is diffusible due 

to its low viscosity and disseminates into surrounding uninvolved vessels and tissue with a 

significant risk of major adverse effects (1-6). In 2001, Tiret et al. described a new gelified 

solution of ethanol with ethylcellulose for the treatment of VM (7). In a pilot single center 

study on 23 patients, the alcohol gel was found to be efficacious, safe and easy-to-handle 

in VM (8). The aim of the present multicenter study was to  establish the efficacy and 

safety profile of this new sclerosing gel with a pharmaceutical grade, as well as precise its 

therapeutic dose, indication and procedure of administration.  
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Materials and Methods 

 

This study was designed as a prospective, open-labeled, observational and multicenter (9 

centers) study. The study was part of a clinical development programme, with the aim to 

make the test product as an approved orphan medicinal product in VM by the 

percutaneous route. The objectives were to evaluate the therapeutic outcome (efficacy, 

safety, local tolerance and acceptability), the conditions in which the therapeutic effects 

are achieved (therapeutic doses, product safety margin) and the procedure of 

administration of the gel in patients including children of at least 1 year of age, with a 

clinically and radiologically (MRI) diagnosis of VM. The test product was indicated as first 

line therapy or as follow-up treatment of previous therapies (surgery, embolosclerotherapy) 

that were unsuccessful or insufficient. Patients were not includable during episodes of 

local inflammatory reactions or abnormal clotting parameters (platelets, prothrombin time, 

fibrinogen, D-dimers). The study was approved by the local Ethics Committees, and all 

patients signed a written informed consent for their participation.  It was conducted under 

Good Clinical Practice (GCP) and Standard Operative Procedures (SOP). 

Sclerosing agent  

The gelified solution (L0122) used consisted of a mixture of 3.86g ethanol (with a 

concentration of 96%) and 0.24g ethylcellulose (5.88%) resulting in a viscosity of 300 

mPa. The test product was manufactured under GMP conditions by the sponsor, Orfagen 

Laboratories (Toulouse, France). In-vitro testing (M.S. unpublished data) showed 

precipation within 1-2 seconds in a solution of sodium chloride or full blood but no gluing 

effect (Figure 1). Animal testing in one minipig demonstrated that the material is not 

suitable for arterial injection because it passes the capillary bed (M. S., personal data). 

Animal toxicological studies were performed to investigate the safety margin of the test 

product (unpublished data; Orfagen’s file). Its use by the intravenous route, mimicking 

accidental systemic exposure, revealed a maximum tolerated dose of 1mL for a body 

weight (bw) of around 10 Kg in beagle dogs (0.1 mL/Kg). Its local administration in 

cutaneous tissue induced an inflammatory process associated with a mild granuloma 

formation that resolved within weeks. 
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Treatment protocol and administration procedure  

A maximum number of 4 sessions per patient was authorized, separated by 2-month 

follow-up intervals. Sessions at incremental doses of the product were performed with 

patient accrual: a maximum dose of 5 mL was allowed in the first set of 15 patients, 

followed by a maximum dose of 10 mL for the rest of the study, when the 5 mL dose was 

seen as safe (no systemic absorption of ethanol). At any stage, a strict limitation to 0.6 

ml/Kg bw per session was required.  

Before treatment, local cutaneous anesthesia was applied using Emla® patches (mixture 

of prilocaine and lidocaine). Dependent on the size and location of the lesion, the 

investigators were allowed to additionally apply local intra- and subcutaneous anesthesia 

with injection of lidocain or to perform the procedure under general anesthesia.  

Administration of the  gel was done percutaneously by direct puncture of the lesion using 

20-22 G needles. The procedure of administration required two measures : firstly, 

administration should be strictly  preceded by injection of contrast medium under 

fluoroscopy (Fig. 2), in order to verify the intralesional position of the needle and assess 

the amount of gel to infuse ; and secondly, a pilot dose of 0.1 mL/Kg bw should be 

administered first under fluoroscopic control before the infusion of the therapeutic dose, in 

order to prevent any major systemic complication by incidental infusion into a large 

draining vein. Like for ethanol solution, product infusion had to be stopped when contrast 

medium was displaced into large draining veins, or a significant resistance to product 

infusion was observed. The administration procedure thus followed general practice of 

percutaneous treatment of VM with sclerosing agents. This means, that a permanent slow 

injection of the agent was performed depending of the size of the venous pouches ranging 

between 2 and 5 minutes. If the previous contrast test injection demonstrated connections 

to draining veins these were compressed by manual external pressure. After 

administration of the total amount of the gel and removal of the needle compression 

dressing was applied for one day. 

Evaluation parameters 

Efficacy of the gel 2 months after each session was judged, using a 3-point scale (0 = no 

change, 1 = lesion size or signs reduced, 2 = lesion size or signs resolved). The following 

management-driven scale integrating efficacy and safety outcome was used for 

therapeutic outcome at day 56 visit after the last injection: 0 = failure due to inefficacy or 

major side-effect, other treatment required; 1 = lesion or signs clinically reduced but still 

present and no major side-effect, new session required; and 2 = lesion  or signs clinically 

resolved and no major side-effect, no more treatment required. Other evaluation 
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parameters included the severity of the functional signs (pain, swelling) as well as the 

aesthetic damage by the patients at baseline and day 56 of each session through a 100-

mm visual analog scale(VAS) using the Wilcoxon signed-rank test, and the mode of 

anaesthesia (none, local, loco-regional, neurosedation, general) was reported. 

For safety analysis, measurement of blood ethanol levels 20 mn after starting gel infusion 

was carried out. Biological tests (haematology, chemistry and coagulation) was performed 

within 14 days prior to each session and at study end. Finally, local and systemic adverse 

events were recorded all over the study.  

 

Results 

 

A total of seventy seven (77) patients with VM were screened to enter the study. Among 

them, one patient withdrew his consent before first product administration, and one patient 

had abnormal coagulation parameters at baseline and never received the test product. No 

patient was lost to follow-up. Accordingly, the study population comprised 75 patients, 

whose demographic data and lesional status are summarized in Table 1. A total of one 

hundred and seventy two (172) sessions (median: 2, range: 1-4) was performed. 

The efficacy outcome at the end of each session demonstrated that, compared to no 

treatment, ethanol gel contributed to lesional or sign reduction from the very first infusion, 

with a steady cure rate (score 2) of about 15% at the end of each session (p< 0.00001; 

Table 2). For the overall therapeutic outcome at the end of the last session, a complete 

response was observed in 27 patients (36 %), partial response in 43 patients (57.3 %), 

and failure in 5 patients (6.7 %).  

The evaluation of functional signs and aesthetic damage, as assessed by the patients 

using the 100-mm  Visual Analog Scale (VAS), showed that pain was greatly reduced by 

ethanol gel (at the end of study, mean  SEM reduction: -21.72  3.10 mm, compared to 

baseline value : 29.06  3.38 mm ; p < 0.0001). Swelling was also significantly decreased 

(-31.51  3.53 mm, baseline value: 44.05  3.54 mm;  p < 0.0001) and  aesthetic damage 

of the test lesion was significantly improved by ethanol gel treatment (-21.41  3.35 mm, 

baseline value: 39.67  3.84 mm; p < 0.0001). In most cases, resolution of functional signs 

and aesthetic damage was associated with lesional size reduction at MRI (Fig. 3). During 

the infusion procedures (N = 172), the mode of anaesthesia was general anaesthesia in 

132 infusions (76.7 %), neurosedation in 1 infusion ( 0.6 %) and local anaesthesia in 39 

infusions (22.7 %).  
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Out of a total of one hundred and fifty-eight (158) sessions for which ethanolaemia was 

available (91.9% of the 172 sessions completed), blood ethanol levels were found below 

the limit of quantification (i.e. 0.05 to 0.2 g.L-1, according to centres) in 116 cases (73.4 %) 

and only one infusion resulted in an ethanol level above the 0.5 g.L-1 legal intoxication limit 

(0.6 g.L-1). The mean value  SEM of ethanolaemia in the assessed samples was 0.03  

0.06 g.L-1. No abnormal laboratory blood tests of clinical significance was found in any 

patient, neither before nor at the end of the sessions. Similarly, in the 141 infusions where 

cardio-pulmonary data (arterial pressure, heart rate, pulmonary rate, O2 and CO2 blood 

saturations) were recorded no clinically significant abnormal values were found, either.  

A total of forty six (46) local adverse events related to test product were noticed, all 

occurring within days or weeks after the product infusion (26.7% of the total infusions). The 

majority of them (N = 25, 14.5%) were actually events of usual occurrence after 

sclerotherapy with ethanol: 21 mild isolated pain, and 4 inflammatory reactions or 

swellings (Fig 4). All remitted spontaneously or under nominal therapy (analgesics, 

antiinflammatories; range of treatment duration: 2-84 days). Twenty-one (21) local 

complications were observed (12.2% of the infusions). They comprised the following: 7 

skin necroses (4%), 7 compressive neuropathies (4%), 4 product leakage/fistula (2.3%), 2 

fibrous or granulomatous tissue within the test lesion (1.2%), and 1 dense satellite node 

(0.6%). Skin necrosis occurred only in superficial VM and resolved within a range from 1 

day to 141 days (median: 39 days), without sequelae in 6 patients and with sequelae in 1 

patient (small scar). In 2 cases, resumed surgery (paring of skin necrosis) was performed, 

without sequelae in both cases. Neuropathies occurred in lesions adjacent to a major 

nerve. They were transitory (range of duration: 54 to 290 days, median: 60 days) and 

resolved spontaneously without sequelae, leading to a final diagnosis of compressive 

neuropathy. Product leakage/fistula were all reported when investigators experienced their 

first sessions. When the infusion procedure was re-explained (needle to be placed at small  

distance from the lesion), no further product leakage was observed in the study.  Product 

leakage/fistula cases were also transitory (range of duration: 2 to 89 days, median: 44 

days) and resolved on their own completely, as did the fibrous/granulomatous tissue and 

dense node within 3 months after the causal infusion. One (1) systemic adverse event was 

reported (bradycardia). It was considered to result from pain provoked by the combination 

of product infusion and insufficient anaesthesia, and rapidly resolved under atropin. It was 

not associated with any significant systemic exposure to ethanol (level under detection 

limit, i.e.< 0.1 g.L-1).  
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The strict precautions of administration that were applied during the infusion procedure did 

not lead to apparent accidental infusion into arterial or large venous vessels. The amount 

of ethanol gel administered per session corresponded to 30-50% of the contrast medium 

volume used prior to the gel infusion. Less amount was infused (15-30%) when a large 

remaining vein was identified. 
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Discussion 

 

Treatment of VM is still a  challenge for interventional radiologists and surgeons. Formerly, 

surgery was the only therapeutic approach but could not be established as standard 

method due to the lack of complete and curable therapy for VMs. The availability of new 

sclerosing agents such as polyvinyl alcohol and IBCA (isobutyl-2-cyanoacrylate) cleared 

the way for new therapeutic strategies (9). Over the years, endolesional embolization of 

any kind of vascular lesions was improved and nowadays reachs very sophisticated levels. 

However, up to now, no sclerosing agent has been approved in the European Union or, to 

our knowledge, elsewhere for the indication of percutaneous sclerosing of VM. Ethibloc® 

was successfully used in this indication as "off-label" agent (10,11), but is no longer 

available. This viscous mixture of zein, oleum papavaris and absolute alcohol exhibited 

excellent filling properties for VM without distal embolization of the draining veins and 

produced intravascular necrosis. Unfortunately, Ethibloc® residues which did not resorb 

spontaneously usually required additional surgery for removing the induced granulomatous 

tissue. 

Absolute ethanol solution has also been widely used for VM treatment and was proved to 

be highly effective (1-6). It destroys the endothelial cells, thereby breaking down the vessel 

wall resulting in permanent obliteration of the vessel lumen. However, the liquid properties 

are likely to produce ischemia and necrosis in adjacent tissue such as skin and nerves 

(12). Additionally, possible systemic side effects require anesthesia in a reanimation 

environment. Overall, systemic and local complications make this effective product difficult 

to handle. 

An ideal embolizing agent would combine the favorable properties of Ethibloc® and 

absolute alcohol i.e., controllable viscous filling properties with a high rate in lesion 

necrosis and spontaneous resorption. This would represent favorable characteristics for an 

effective low-risk agent. The new gelified ethanol product, described first in 2000, seems to 

achieve these criteria (7). In the clinical setting, this agent revealed very promising results 

with marked improvement of VM lesions and limited side effects (8). Patients experienced 

a decrease in pain, inflammatory episodes and esthetic aspect. Concerning side effects, 

post-treatment surgery was necessary in 2 patients (9%), to remove necrotic tissue. Other 

secondary side-effects included an inflammatory reaction in one patient that remitted with 

corticosteroid administration, a benign ulceration with spontaneous resolution in 3 patients, 

and a fistula with spontaneous recovery in one patient. 
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These promising data led us to conduct an open-labeled, multicenter study evaluating the 

therapeutic outcome of an ethanol gel product of pharmaceutical grade in VM. In theory, 

the comparison group in this study would be a patient group treated with a placebo (serum 

saline or at best test product vehicle). In practice, this design is not acceptable for the two 

following reasons: 1°) it appears unethical to invasively administer placebo infusion 

knowing that the placebo agent will have no effect, and that general anesthesia may be 

necessary in these patients; and 2°) it is technically impossible to elaborate a usable 

vehicle of the test product (the viscosing agent precipitates in non-alcoholic solutions). 

Similarly, a clinical study comparing ethanol gel vs solution was rejected based on the 

basis that the solution does not offer enough safety margin (high systemic exposure to 

ethanol with the solution). On the one hand, the use of ethanol solution is widespread and 

widely accepted, even as an “off-label” product. On the other hand, it is a dangerous 

product that requires special skill and handling. Local and systemic adverse events of 

ethanol solution are directly related to the amount of injected absolute alcohol. The 

administration of ethanol solution, which has the diffusion capacity of water, is rapidly 

washed-off from the lesion towards the blood circulation, resulting in high ethanol 

plasmatic levels (24% of patients above the 0.5 g/L-1 intoxication limit, 13). Consequently, 

major acute complications may occur, including cardiac arythmia, bronchospasm and 

pulmonary embolism (14). Death, which has been observed in children at lower ethanol 

plasmatic ethanol levels (from 0.2 g/L-1), has been reported (15). Furthermore, 

macroscopic hematuria may be observed at a high rate when carefully searched (16). 

Severe local complications such as extensive skin necrosis and nerve palsy with motor 

loss, which result from extensive diffusion of ethanol solution in the healthy tissue 

surrounding the treated lesion, are another issue (13,15). Accordingly, the risk/benefit 

assessment plan that was discussed before study initiation was clearly in defavor of a 

direct comparison between the gel and absolute alcohol in a large multicentric study. 

Instead, a direct comparison between the solution and the gel in a smaller study 

addressing the pharmacokinetic profile of both products was preferred (study in progress). 

 

The therapeutic outcome evaluation system used in the study comprised both efficacy and 

safety components. By comparison with the size and clinical signs of the lesion at baseline 

session, ethanol gel was shown to be steadily effective in reducing completely lesional 

size or signs by about 15% after each session.  
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This resulted in a high therapeutic outcome of the gel at the end of the study, with 36% of 

patients with a complete success (complete cure, no major side-effect) and 57% of 

patients with a partial success (partial cure, no major side-effect). By comparison to 

historical data with ethanol solution (1, 2, 4, 5, 6), ethanol gel greatly outperformed ethanol 

solution as regard to therapeutic response, the safety component being the major 

contributor for the benefit of the gel (data not shown). 

 

One likely explanation is the viscous property of the gelified ethanol, which allows 

controlled delivery into the lesion with no or low leakage into the venous draining system 

and, therefore, instillation of relatively small amounts of the embolizing agent (higher 

safety margin). In this study where escalading doses (maximum delivery dose of 5 mL 

then 10 mL) were used sequentially during patient accrual, only 30-50% of the volume 

used for contrast medium was necessary for achieving the therapeutic dose of the gel, 

whereas 100% or more of the volume of contrast medium is often needed with the solution 

(17). This also participates in the opinion of the authors that ethanol gel offers an easier 

and better controlled handling than absolute ethanol does. Similarly, the better therapeutic 

outcome of the gel is associated with a substantial benefit perceived by the patients, as 

demonstrated by the significant reduction in pain, swelling and aesthetic damage at study 

end. 

The good safety profile of ethanol gel was confirmed by the very low systemic absorption 

of ethanol in the study (mean ± SEM: 0.03 ± 0.06g/L) and a concentration below legal 

intoxication limits in all cases except one. Thus, systemic exposure to ethanol with the gel 

was by far lower than reported with the solution (2,13,18). Consequently, no systemic 

adverse events related to test product was observed. 

Although local adverse events were reported in a substantial number of cases (26.7% of 

the infusions), a majority of them was post-infusion inflammatory signs (pain, swelling, 

inflammatory reactions; 14.5%) that are also very common after infusions with ethanol 

solution (3). Like with the solution, they remitted rapidly either spontaneously or under 

symptomatic treatment course. Similarly, some local complications (7 skin necroses, 4%; 7 

neuropathies, 4%) were those typically observed with ethanol solution. However, they 

appeared to be less severe than with the solution (2,3,5,16,19,20). In large clinical series, 

local complications following intra-lesional administration of ethanol solution occurred in 15 

to 30% of the cases (13,15). This explains the better therapeutic outcome of the gel, as 

shown in the study. Skin necroses and neuropathies spontaneously resolved with no 

ultimate sequelae, which indicates in the latter that the motor function of the nerves 
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involved was not affected. Both may be prevented by excluding superficial VM and VM 

adjacent to a major nerve from ethanol gel treatment. Product leakage and fistula also 

occured at the beginning of the study (2.3%), and could be secondarily prevented by 

placing the needle at small distance from the treated lesion. The other local complications 

(2 fibrous tissues/granuloma, 1 dense node) was more particularly described after Ethibloc 

infusions (11), and may be attributed to a granulomatous reaction with the viscosing agent 

ethylcellulose. Again, they resorb within months without any treatment. 

 In all patients, the fluoroscopy-guided injection of the gel permitted controlled and 

harmless infusion of a therapeutic dose of the gel, which corresponded to an amount as 

low as 15-50% of the contrast medium dose. According to our practice as well as the 

literature (17), this amount was definitely less than that commonly used with ethanol 

solution, i.e. by around 50%. 

 

Conclusion 

Ethanol gel was shown to provide favorable efficacy and safety profile in the treatment of 

venous malformations with no significant systemic absorption. Local side-effects were 

minimal and easily managed with no ultimate sequelae. VM adjacent to major nerve 

should be contra-indicated. Ethanol gel exerts its clinical effects at low dose.  
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Tables 
 
 
Table 1 
 
Demographic data and lesional status of the study population (N = 75) before the 
first infusion of ethanol gel. 
 
 

Variables  Values 

  

Age (y):  

Mean  SEM 
Min/max 

 

24.5  1.6 
3/62 

  

Number of patients  
< 16 y 

 
20 (27%) 

  

Gender (N, %):  
Male  
Female 

 
32 (43%) 
43 (57%) 

  

Localisation of lesion (N, %) 
Head and neck 
Limbs 
Trunk  

 
31 (41%) 
36 (48%) 
8 (11%) 

  

Lesional size at MRI (cm3) 

Mean  SEM 
Min/max 

 

223  75 
1.6/1539 

  

Functional signs (N, %) 
Pain  
Swelling  
Aesthetic damage 

 
47 (63%) 
64 (85%) 
58 (77%) 

  

Severity of functional signs when present (VAS, mm: 

Pain (mean  SEM) 

Swelling (mean  SEM) 

Aesthetic damage (mean  SEM) 

 

29 3.4 

44  3.5 

39.7  3.8 

  

Objective signs (N,%):  
Clinical phlebolites  
Organ compression/bone or joint deformities  

 
34 (45%) 
12 (16%) 

  

Previous treatment history of the lesions (N, %): 
Embolosclerotherapy alone 
Surgery alone 
Both  

 
14 (19%) 
13 (17%) 
9(12%) 
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Table 2 
 
Efficacy outcome of ethanol gel 2 months after each session, compared to the initial 
size of lesion. 
 
 
 

Sessions N 
(%) 

Score* p-value  

  0 1 2  

Session 1 75 7 (9%) 56 (75%) 12 (16%) p < 0.0001 

Session 2 52 6 (12%) 38 (73%) 8 (15%) p < 0.0001 

Session 3 27 0 23 (85%) 4 (15%) p < 0.0001 

Session 4 18 0 15 (83%) 3 (17%) p < 0.0001 

* 0 = no change, 1 = lesion size or signs reduced, 2 = lesion size or signs resolved. 
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Figures 
 
 
Fig.1 
 
Precipitation of  ethanol gel (white) immediately after injection into a solution of 
sodium chloride  
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Fig. 2 
 
Percutaneous puncture of the venous lesion and injection of contrast medium to 
opacify the size of the venous pouches to estimate the amount of sclerosing agent 
to be injected. 
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Fig. 3 a 
 
Coronar T2 MRI of a huge facial venous malformation before sclerotherapy (left) and 
after two sessions of treatment with ethanol gel (right) showing a considerable 
shrinkage of the large venous pouches. 
 

 
 
 
 
Fig. 3 b 
Same patient as in 3 a before (left) and after (right) sclerotherapy with ethanol gel. 
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Fig. 4 
 
 

 
 
Specimen of a  VM 5 weeks after sclerosing therapy with ethanol gel. HE staining, 20 
x, showing diffuse inflammatory reaction with development of a scar without 
destroying the endothelium (Courtesy of Ergin Kilic, Institute of Pathology, 
University Medical Center, Hamburg, Germany) 
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Table 2 
 
Efficacy outcome of ethanol gel 2 months after each session, compared to the 2 
months of no treatment preceding first session (Pre-treatment) 
 
 
 

Sessions N 
(%) 

Score* p-value compared to 
pre-treatment 

  0 1 2  

Pre-treatment 68 67 (99%) 1 (1%) 0 (0%)  

Session 1 75 7 (9%) 56 (75%) 12 (16%) p < 0.0001 

Session 2 52 6 (12%) 38 (73%) 8 (15%) p < 0.0001 

Session 3 27 0 23 (85%) 4 (15%) p < 0.0001 

Session 4 18 0 15 (83%) 3 (17%) p < 0.0001 

* 0 = no change, 1 = lesion size or signs reduced, 2 = lesion size or signs resolved. 
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To the Editor 
 

August 16, 2010 
 
 
 
 
 
Ref: Treatment of venous malformations: First experience with a new sclerosing agent - a multicenter 
study 
Martin Schumacher et al. 
 
 
Dear Editor, 
 
We submit the above-mentioned manuscript for publication. The list of authors is longer than 
regularly accepted, because the study is a multicenter investigation with contributions by participants 
from Germany, Italy and France. All authors contributed by recruiting patients, providing all treatment 
data and clinical follow-up and reviewed the manuscript mainly written by Martin Schumacher and 
Johannes Weber. We hope that all contributing colleagues can be accepted as co-authors. 
Additional to the signed forms of conflict of interest, we declare with this letter that there is no conflict 
of interest except of Patrick Dupuy and Corinne Ghienne who contributed as pharmacist and data 
monitors. Their conflict of interest derives from their position as employees of the sponsoring 
company. 
 
We confirm, that the article is not under consideration for publication elsewhere. No separate parts of 
the publication have been sent by mail. The publication is approved by all authors and tacitly or 
explicitly by the responsible authorities were the work was carried out. 
 
Sincerely yours, 
 
 
 
Prof. Dr. M. Schumacher  
 
Corresponding author: 
Prof. Dr. Martin Schumacher 
Clinic for Neuroradiology 
University Hospital Freiburg 
Breisacher Str. 64 
D-79106 Freiburg 
Tel. 0761/270-5180 
Fax 0761/270-5195 
E-Mail: martin.schumacher.nrad @uniklinik-freiburg.de 
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Ref. No.: HI 675-10 
"Treatment of venous malformations: First experience with a new sclerosing agent - a multicenter study" 
Martin Schumacher et al. 
 
 
 
Dear Editor, 
 
As required from reviewer #1 we changed our manuscript as follows: 
 
General comments: 
We accept, that it is indeed problematic for a non randomized study of a very slow growing venous 
malformation, to compare the results with a previous two months control period. Further we cancelled 
the comparison of our data with published historical data from the literature focussing only on 
effectiveness and safety. 
 
In detail the following changes and corrections have been made: 
Page 3, line 14-20 was deleted  
Page 3, line 35-37 was deleted 
Page 3, line 42: The new sentence "They included temporary mild isolated pain (N=21)……" was 
added. 
Page 5, line 19-21 was deleted 
Page 6, line 38: Two sentences were added: "This means, that a permanent slow injection of the 
agent was performed….." 
Page 6, line 42-44 was deleted 
Page 6, line 48-51 was modified: "The following management-driven scale integrading efficacy ….." 
Page 6, line 59 to page 7 line 24 was deleted and a new text added: "Other evaluation parameters 
included the security of the function signs ….." 
Page 7, line 60 to page 8 line 11 was deleted 
Page 8, line 31-35 was deleted 
Page 8, line 61: Additional text was added: ("Analgesics, antiinflammatories……" 
Page 11, line 58 to page 12, line 3 was deleted and a modified text was added: "This resulted in a 
high therapeutic outcome of the gel ….." 
Page 12, line 19-21 was deleted 
Page 17, legend of table 2 has been modified. In the same table line 12 "Pre-treatment" has been 
deleted in order not to reference to a pre-treatment two months control period. 
Page 18, table 3 has been deleted. 
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*Response to Reviewers



 
Reviewers detail requirements were: 
1. "Type and duration of the nominal therapy": This has been described on page 9 (final manuscript)  
 
2. "The mean duration of the reversible complications" have been described on page 7 (final 
manuscript). 
 
3. "The functional results of the irreversible complications needing surgery" have been described on 
page 9. 
 
 
We thank for the valuable proposals and hope that we were able to correctly modify our manuscript. 
 
With kind regards, 
Sincerely  
 
 
 
 
Prof. Dr. M. Schumacher  


