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Background: A venous lake lesion is a venous ectasia that occurs on the exposed skin of 
elderly people. Although a number of therapies such as surgical excision, laser therapy, infrared 
coagulation, cryotherapy and sclerotherapy have been used to treat venous lakes, there is no 
guideline for treating this lesion.

Objective: The purpose of this study was to determine whether 0.5% sodium tetradecyl sulfate 
(STS) is effective for the treatment of venous lake lesions.

Methods: Twelve patients with venous lake lesions were enrolled In this study. After proper 
antiseptic preparation, 0.5% STS was slowly injected into each subject's lesion, and this was 
followed by immediate compression for 10 minutes.

Results: After treatment, all of the patients' lesions cleared completely. The average number 
of treatments was 2.15±1.28. Two patients experienced mild side effects such as light pain and 
paresthesia, and these soon disappeared. There were no serious side effects reported during 
treatment. The mean follow up period was 29.58±13.48 months.

Conclusion: We have demonstrated that sclerotherapy with 0.5% STS was quite effective for 
treating venous lake lesions, and this treatment caused no serious adverse effects.
(Ann Dermatol (Seoul) 20(4) 179∼183, 2008)
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INTRODUCTION

A venous lake is a small, dark blue, slightly 
raised, soft lesion that occurs on the exposed skin 
of elderly people. This lesion is easily compressed, 
and it is mainly located on the face, ear, lip, neck, 
forearm and back of hand1,2. It is lined by a single 
layer of flattened endothelial cells and a thin wall 
of fibrous tissue3. Although it is usually asympto-
matic, treatment may be required if there bleeding 
after trauma to this type of lesion, which can occur 

frequently, or if the lesion is cosmetically disfiguring. 
Numerous treatment modalities have been reported 
in the English Medical literatures, such as surgical 
excision4, laser therapy1,5,6, infrared coagulation7, 
cryotherapy8 and sclerotherapy9,10.

Sodium tetradecyl sulfate (STS) is a kind of 
sclerosing agent that's been used for the treatment 
of hemangioma and other vascular conditions11-13. 
Intravenous injection of STS causes intimal in-
flammation and thrombus formation, and these 
conditions usually occlude the injected vein14. Thus, 
we designed this study to determine the efficacy of 
injectiong 0.5% STS for treating venous lake 
lesions.

MATERIALS AND METHODS

Patients
We performed a clinical study on 12 patients who 
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Fig. 2. (A) The venous lake on the lower lip of case No. 8 before sclerotherapy. (B) This photograph shows 
the clinical appearance 5 weeks after the initial sclerotherapy.

Fig. 1. The dilated lumen is lined by a single layer of 
flattened endothelial cells and the lumen is filled with 
erythrocytes on the biopsy of case No. 4 (H&E, ×400).

had venous lakes and who visited the Department 
of Dermatology, Hallym University Sacred Heart 
Hospital between June 2003 and December 2006. 
The male/female ratio was 5 males 7 females and 
their mean age was 52.91±13.38 years (range 32 to 
76). Twelve lesions were on the lower lip and one 
lesion was on the upper lip and these lesions ranged 
in size from 2 to 10 mm. No patient had undergone 
previous treatment for their venous lake lesions.

Methods 
Prior to treatment, informed consent was given 

and the venous lake was photographed. Age, gen-

der, the underlying disease, the site, size, number 
and duration of the venous lake lesions and the 
previous treatments were recorded. To ascertain the 
exact diagnosis, we performed a 2 mm-punch biopsy 
on the lesion (Fig. 1). After proper antiseptic pre-
paration, 0.5% STS was slowly injected to each 
patient's lesion by using an insulin syringe to flush 
the lesion clear of blood, and this was followed by 
immediate compression for 10 minutes. The amount 
of STS infusion depended on the size of each lesion, 
and the average STS infusion was 0.09±0.05 cc. 
The patients were given home dressings and they 
were instructed on daily care because a crust 
sometimes occurred.

Photographs of each patient were taken at the 
first visit, every injection day, and every follow up 
day to record the treatment progress. The patients 
were reexamined two weeks after the initial injec-
tion and then their treatment was repeatedly every 
two weeks until the lesion had completely cleared. 
Complete clearance was defined when there was no 
detectable color difference between the lesional area 
and the surrounding area and there was no re-
currence of the lesion.

RESULTS

No patients were lost to follow-up. Five venous 
lakes cleared after a single treatment, four after two 
treatments, two after three treatments, one after 
four treatments and one after five treatments. The 
average number of treatments needed to achieve a 
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Table 1. Summary of clinical history of 12 patients

Case
no.

Age/Sex Site
Number

of venous 
lakes

Size of 
each 
lesion 
(mm)

Infused 
volume*

Number of 
treatments

Remission
Complicat

ions
Recurrence

Duration of 
follow up 
(months)

 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12

76/F
39/F
40/M
57/F
48/M
71/F
47/M
50/F
47/F
72/M
56/F
32/M

Lower lip
Lower lip
Lower lip
Lower lip
Lower lip
Lower lip
Lower lip
Lower lip
Lower lip
Lower lip
Upper lip
Lower lip

1
1
1
1
1
1
1
2
1
1
1
1

10
 3
 3
 7
 5
 3
 3

2, 5
 5
 3
 5
 7

0.2
0.05
0.05
0.15
0.1
0.05
0.05
0.05, 0.1
0.1
0.05
0.1
0.15

4
2
1
3
2
5
1
2
3
1
1
1

Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete

Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent

No
No
No
No
No
No
No
No
No
No
No
No

45
15
10
46
49
36
13
23
41
35
17
25

*Volume: infused volume of STS (cc) on the first treatment

complete cure was 2.15±1.28 (range 1 to 5) and the 
average infused volume of STS was 0.09±0.05 cc 
(range: 0.05 to 0.2). After treatment, all of the 
patients' lesions were completely cleared (Fig. 2). 
No patient experienced any recurrence with a mean 
follow up of 29.58±13.48 months (range 10∼49 
months) and there were no side effects such as 
swelling, inflammation, skin necrosis or hyperpig-
mentation. During injection, some patients felt light 
pain and paresthesia, but this soon disappeared. The 
details of the long term follow-up results are 
summarized in Table 1.

DISCUSSION

A venous lake lesion was first described by Bean 
and Walsh2 in 1956. It was previously called 
blueberry on the lip and senile hemangioma of the 
lip2,3. The lesion is a small, bluish-purple, slightly- 
raised, soft papule or nodule caused by a localized 
vascular dilatation. The size of a venous lake varies, 
but most of them measure 1 to 15 mm. The lesion 
is usually round or oval, but the larger ones may be 
irregular. It often occurs on sun-damaged skin and 
the most common sites are the face, ears and lips1,2.

Histopathologically, a few or multiple large, di-
lated and irregular thin-walled venules are located 

in the upper and middle dermis2,4. The venules are 
lined by a single layer of flattened endothelial cells 
and a thin wall of fibrous tissue3. In some instances, 
in place of the fibrous tissue, there is a thin irregular 
noncontinuous layer of smooth muscle15. This lesion 
is thought to occur as a result of deterioration in 
the connective tissue in the vascular adventitia, as 
well as in the dermis3.

Venous lakes have been previously treated by sur-
gical excision4, laser therapy1,5,6, infrared coagulation7, 
cryotherapy8 and sclerotherapy9,10 has been pre-
viously reported. All of these methods were re-
garded as effective by the authors1,4-10. Although a 
patient with a venous lake is usually free of symp-
toms, it must sometimes be treated because of 
traumatic bleeding, as well as due to cosmetic 
concerns. Surgical excision is available for venous 
lakes, but this is considered to be more invasive 
than sclerotherapy and surgical excision harbors the 
risk of hemorrhage and scar. Laser therapy may 
result in skin atrophy, hyperpigmentation, a slight 
depression of the skin, and scarring and it also 
incurs high costs to the patient. Cryotherapy may 
also result in scarring and hyperpigmentation and 
hypopigmentation. All the lesions we evaluated in 
this study were small, which was one of the im-
portant factors for the choice of treatment. In 
addtion, sclerotherapy does not present the risk of 
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hemorrhage, it is a less invasive method and it 
maintains a low cost.

Sclerotherapy refers to the injection of a foreign 
substance into the lumen of a vessel to cause 
endothelial and mural change, thrombosis, vessel 
wall necrosis and subsequent fibrosis

16
. It is a 

relatively simple, safe, quick and effective treatment 
for hemangioma and other related conditions. Scle-
rotherapy is effective for low-flow lesions because 
the injected sclerosant is diluted less rapidly and it 
remain in contact with the vessel walls for longer 
time

17
. A venous lake can be regarded as a low flow 

vascular lesion as the color of it fades on diascopy 
and the color reappears slowly after a release of 
pressure.

The two most commonly used kind of sclerosants 
for sclerotherapy are osmotic agents and detergents. 
Hypertonic saline and Sclerodex

Ⓡ
 (Omega Labora-

tories Ltd, Montreal, Canada) are osmotic agents 
that damage cells by shifting the water balance. 
Polidocanol, sodium morrhuate and STS are de-
tergents that disrupt a vein's cellular membrane

18
. 

STS is a synthetic long-chain fatty acid salt of an 
alkali metal, and STS has detergent properties

19
. It 

has been approved by the US Food and Drug 
Administration (FDA) since 1946 and STS has a 
long record of safety and effectiveness

20
. Intra-

venous injection of STS causes intimal inflamma-
tion and thrombus formation, which occludes the 
injected vein and the partial or complete vein obli-
teration may or may not be permanent. The 
endothelial damage depends on the concentration 
of STS and this occurs immediately after injection, 
and the result is rapid thrombus formation

14
. This 

leads to the vascular sclerosis.
Although it is cost effective and safe with few 

major complications, 0.5% STS injection does have 
a few risks

21
. The side effects to be considered while 

using 0.5% STS are allergic reactions, pain, burning, 
itching and swelling. To avoid these negative re-
actions, we have to consider a patient's age, the 
presence of underlying disease, the patient's condi-
tion and the type and location of his or her venous 
lake before performing the treatment. In the 
presence of local infection, or if the patient has 
uncontrolled diabetes mellitus, injection therapy 
must be withheld

22
. In addition, when a patient uses 

an anticoagulant such as heparin, it is hard to treat 
this type of patient because thrombosis does not 
form very well

23
. The 1 cc insulin syringe needle 

should be precisely placed to the venous lake, and 
then 0.5% STS is injected slowly after being sure 
that the tip of the needle is located within the 
venous lake by aspiration of the venous blood. 
Thereafter, the treatment should be followed by 
immediate compression for 10 minutes. If the pa-
tient complains of severe pain, then the physician 
should stop the treatment because of the possibility 
of extravasation of the sclerosant. If the effect of 
the first injection is not sufficient, then further 
injections of sclerosing agent should be carried out 
after 2 to 3 weeks or at longer intervals.

In this study, we performed a biopsy to make an 
exact diagnosis on the first visit (for all the patients 
except No. 3 and No. 10). In the upper dermis, 
close to the epidermis, they showed either one 
greatly dilated space or several interconnected 
dilated spaces filled with erythrocytes and these 
spaces were lined by a single layer of flattened 
endothelial cells and a thin wall of fibrous tissue 
(Fig. 1). There was no statistical difference in the 
number of treatments between the group with one 
greatly dilated space and the group with several 
interconnected dilated spaces (Wilcoxon two-sam-
ple test, p=0.7546).

Complete clearance was achieved for all the cases 
with no recurrence or complications. Our results 
with this treatment were better that those reported 
by the previous studies

24,25
, although it is difficult to 

exactly compare between the studies because there 
are many factors that can affect the outcome, 
including the location, and size of the venous lakes 
and if skin biopsy was done

9,26
. Because there were 

no significant complications and all the lesions were 
cleared with an average of 2.15 treatments, we 
found that 0.5% STS injection for treating venous 
lakes was highly effective.

The limitation of this study was that the number 
of cases was small and there was no control group. 
We think a further study that will include a control 
group is needed in the future.

In conclusion, although many therapies exist for 
the eradication of venous lake lesions, the use of 
0.5% STS injection appears to be a promising 
method that is safe, simple and effective.
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