
ABSTRACT
Background

Venous ulcers of the lower limbs affect 1 to 3% of the 
Western population; at present, elastic compression 
is the first line of therapy. Some authors have found 
that insufficient deep venous circulation may delay 
ulcer healing during compression therapy. 

Hypothesis/aim
In a group of patients with venous ulcers, we verified 
whether or not deep venous insufficiency (DVI) as-
sociated with superficial venous insufficiency (SVI) 
may worsen the outcomes of four-layer elastic com-
pression bandage (4LB). 

Methods 
A total of 124 patients participated in the study. 
Ecocolordopper results of superficial and deep ve-
nous circulation examinations and the patient’s 
data, including age, sex and clinical history, were 
collected in an Excel database. A 4LB was applied, 
and patients were checked twice per week at our 
clinic, where therapeutic outcomes were recorded. 

Results/Findings 
In 62 patients, we found only SVI (66.9%), DVI in 
42 patients (33.9%, 38 popliteal veins, 17 femoral 
veins) and both SVI and DVI conditions in 26 pa-

tients (20.9%). In patients with SVI alone, the mean 
healing time was 81 ± 91 days, and in patients 
with DVI associated with SVI, it was 108 ± 123 
days; the difference between the two groups was 
not statistically significant (p> 0.2). Ulcer healing 
was achieved in 90 patients— 41 with SVI alone, 21 
with SVI combined with DVI; the difference was not 
statistically significant. 

Conclusions 
Using 4LB allows ulcer healing with no difference in 
outcome between patients with SVI alone and those 
with SVI associated with DVI. 

Implication for clinical practice
A 4LB is effective in varicose ulcer therapy; the car-
egivers’ skills are critical, and home assistance for 
elderly patients is needed because too many live 
far from the hospital and cannot follow the therapy 
protocols on their own.

Abbreviations
DVI –Deep venous insufficiency
SVI – Superficial vein insufficiency
4LB –Four-layer bandage
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INTRODUCTION
Ulcers of the lower limbs are the most severe stage of 
chronic venous insufficiency and are present in 1–3% 
of the Western population.1 Compression is the first 
line of therapy for this condition, and a review of 
the most recent literature has demonstrated its ef-
fectiveness in both treatment and preventing recur-
rence. Healing, the resolution of pain and oedema 
occur by restoring valve continence, reducing venous 
hypertension, reflux and improving lymphatic out-
flows from the limb.2,3 Every bandaging technique 
has its supporters; a caregiver’s skills and a patient’s 
compliance with compression pressure play a criti-
cal role in its success. The 4-layer bandage (4LB) is 
currently one of the most popular techniques, and 
randomised studies have demonstrated its cost-ef-
fectiveness. Elastic stockings, despite the results of 
some trials, have not shown a clear superiority over 
bandaging. Superficial venous insufficiency (SVI) 
can lead to the onset of an ulcer; however, in some 
patients, an ecocolordoppler examination (ECD) has 
shown a primitive or post-thrombotic deep venous 
insufficiency (DVI), with haemodynamic damage. 
Some authors have highlighted how DVI may delay 
ulcer healing during compression therapy3,4,5,6,7,8, 
while others have reported the favourable outcomes 
of multicomponent 4LB in these patients.9 In our 
paper, we examined patients with venous leg ulcer 
who were treated with a 4-layer multicomponent 
bandage to evaluate whether the presence of DVI 
associated with SVI may worsen healing time and 
recurrence rates. 

METHODS
At the Center for Ulcer Therapy at San Filippo Neri 
Hospital, in Rome, 124 patients with venous ulcers 
were examined between January 2016 and Decem-
ber 2019; all underwent an ECD examination of 
the lower limbs with an Esaote MyLab Five (Esaote 
SpA Genoa - Italy), following International Union 
of Angiology guidelines.10 Preliminary examinations 
excluded the presence of arterial disease (ABI <0.8) 
and other causes of ulcers (connective tissue diseases, 
skin cancers, etc.). Patient data, including age, sex, 
clinical history, previous phlebological surgery (strip-
ping and/or phlebectomy of varicose tributaries) and 
ECD results were collected in an Excel file. Informed 
consent was obtained from each patient before treat-
ment. This study’s protocol conformed to the ethical 

guidelines of the Declaration of Helsinki and was 
approved by the hospital’s ethics committee. Data 
collection was performed using PASW Statistics ver-
sion 18.0 (SPSS Inc, Chicago, Ill). Categorical data 
are presented as number and percentage; categorical 
variables were analysed using Fisher’s exact test and 
continuous variables were analysed with the Student’s 
t-test. Normally distributed continuous data are in-
dicated as mean standard deviation, while normally 
undistributed continuous data are indicated as me-
dian and interval. A P-value <.05 indicated statistical 
significance. Finally, all patients began elastic com-
pression therapy using a 4-layer multi-component 
bandage11, with checks and ulcer cleaning twice per 
week. The endpoint was the complete re-epitheli-
alisation of the ulcer, without eschar and the need 
for dressing. Debridement of the ulcer and necrotic 
tissue were obtained either by ‘shaving’ with a scalpel 
(under local anaesthesia with 5% lidocaine ointment) 
or a hydrogel*; in very rare cases, exuding lesions 
were treated with silver sulfadiazine spray.** The skin 
over the leg bones (when necessary) was protected 
with a pad*** before applying the bandage layers. No 
medical therapy was used. The four bandage layers 
were as follows: 

	 1) A German cotton or, in the case of an allergy, 
	 tubular cotton band to cover and fix the dressing 
	 to absorb the exudate. 

	 2) Elastocrepe**** 

	 3) and 4) A bandage kit composed of one short 
	 and one long stretch bandage, with a visual con-
	 trol system to ensure the correct application of 40 
	 mmHg pressure at the ankle. 

The bandage was applied by specially trained person-
nel starting from the base of the toes in a figure eight 
motion, extending to the upper part of the leg.

RESULTS
A total of 124 lower limb patients with venous ul-
cers (CEAP6) were evaluated; the patients’ mean age 
was 57.5 years (range 29–91), with a female pre-
dominance (n=75 female patients, 60.5%). Twenty 
patients had stripping of the right great saphenous 
vein, one to phlebectomy, 16 to stripping of the left 
great saphenous vein. SVI was detected in 62 patients 
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*Fitostimoline Hydrogel” (Pharmaceuticals DAMOR-Italy), **Sofargen-SOFAR S.p.A. Milan-Italy, ***Sofardess – SOFAR S.p.A. Milan-Italy, ****”Mollelast” (Lohmann and Rauscher), 

***** Urgo K2 kit (URGO Medical Italia Milano) (the kit is composed of two layers, one long and one short stretch bandage)
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(66.9%), DVI in 42 patients (33.9%, n=38 popliteal 
vein, n=17 femoral vein) and both SVI and DVI in 
26 patients (20.9%).

Table 1 reports the general data on the patients. The 
mean healing time was 80.7 ± 60 days; in patients 
with SVI alone, the mean healing time was 81 ± 91 
days, in patients with SVI associated with DVI it 
was 108 ± 123 days. The difference between the two 
groups was not statistically significant (p> 0.2). In 15 
patients, the ulcer recurred, and in seven of these, 
it did so during the study period. In four of these 
cases, there was only one with SVI, while in three 
patients there was both SVI and DVI; the difference 
was not statistically significant (p> 0.42). Healing was 
achieved in 90 patients, 41 who were affected only 
by SVI, 21 with SVI and DVI; the differences were 
not statistically significant. By the end of the study, 
33 patients had withdrawn for personal reasons, and 
one patient died of a stroke. The results presented 
are based on the number of patients at the start of 
the study.

DISCUSSION
Compression therapy is the treatment of choice for 
venous leg ulcers. A review of the literature, such as 
that found in the Cochrane database, highlighted 
the effectiveness of high pressure, multilayer band-
ages with an elastic component and showed how 
4LB achieves faster healing.12,13,14 These papers were 
influenced by heterogeneous factors, such as ulcer 
size, the nurse’s skills in bandage techniques and the 
patient’s tolerance of compression; therefore, it is 

difficult to standardise results for comparison.15,16 
However, the need for elastocompression is now de-
finitively acquired in ulcer therapy, even though in 
a 2016 survey by Protz17, only one-third of patients 
suffering from leg ulcer underwent compression or 
therapy with an elastic stocking. 

All ulcers in the present study were debrided during 
the study period. Ulcer debridement is crucial for 
treatment13, but it is not often cited in the literature; 
we used surgical and/or enzymatic methods accord-
ing to local conditions, with topical anaesthesia of 
5% lidocaine. Ulcer disease may become chronic and 
often recurs; 30% of ulcers do not heal within six 
months1, while recurrence is frequent, occurring in 
20 to 70% of cases. Surgical treatment lowers recur-
rence;18–11 however, most of our patients are elderly 
and refused to undergo surgery, so compression was 
the only choice. The insufficiency of deep venous 
circulation, and in particular of the popliteal vein, is 
a critical factor in healing, due to its importance in 
the effectiveness of calf pumping.6,7,8 

The 4LB technique is the gold standard in the UK; 
its main advantages are its favourable cost–benefit 
ratio, few complications and shorter duration of 
therapy.13,19,12,14,21,22,16,20 Some of the problems with 
the technique are the need for a skilled caregiver, 
possible slipping while walking and the bandage’s 
volume, which can make it difficult to put on shoes 
or clothing.23,14,24 However, we found that, for el-
derly patients, who often lack help from a caregiver 
or relatives, it is extremely difficult to wear an elastic 
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		  Total	 SVI	 DVI	 SVI+DVI

Patient number (%)	 124	 62 (50%)	 42 (33.9%)	 26 (20.9%)

Mean age (years)	 57.5 (29–91)	 69±12.73	 75.33 ±1.53	 74.5±1

Sex (%)	
Female	 75 (60.5)	 37 (59.6)	 14 (37.8)	 19 (73.1)
Male	 49 (39.5)	 25 (40.4)	 23 (62.2)	 7 (26.9)

Mean healing time	 80.7±60	 81±91	 120±0.8	 108±123

Recurrence (n %.)	 15	 4 (6.4)	 9 (2.7)	 3

Complete healing (n %)	 90	 41 (66.2)	 29 (78.3)	 21 (80.7)

Lost to follow-up (n %)	 33	 18 (29)	 29 (78.3)	 5 (19.2)

Table 1: 
Results of 4LB compression in 124 patients 
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stocking; furthermore, in highly exuding lesions, 
management of stockings may be problematic, due 
to the frequent changes required. Other authors have 
highlighted that compression with stockings may not 
be suitable for all patients24 and is a cause of their 
abandoning therapy. Despite the favourable results 
of some studies, elastic stockings did not show a 
clear superiority in ulcer healing.23,13,12-17,21 Ashby, 
in a randomised study on ‘stocking vs. four-layer 
bandage’, highlighted how, with similar therapeutic 
outcomes, the stocking group had a higher rate of 
therapy abandonment.24 Finlayson found similar 
results on healing with 4LB therapy25; excellent tol-
erability was also found in a randomised study by 
Moffat in which 4LB proved advantageous from a 
cost point of view.20 

In our experience, 4LB produces comparable out-
comes in patients with SVI and in those with SVI 
combined with DVI; our healing times are compa-
rable to those reported by other authors.24,22,14 With 
this in mind, it seems that other factors apart from 
haemodynamics play a role in the success of therapy; 
concomitant disease, compliance with treatment, the 
ability to walk, essential action of the bandage and 
patient involvement in the programme are critical 
for healing.25, 26,5 In fact, it should be noted that 33 
patients in our study discontinued therapy, which 
is certainly not a negligible percentage; some did so 
because of local problems (difficulty in accessing the 
hospital), while others left due to health problems 
or a lack of confidence in the therapy. This supports 
the hypothesis that factors such as the availability of 
assistance for access to the treatment also plays a role 
in ulcer healing.24,26 

CONCLUSION
In our experience, the 4LB technique allowed the 
same healing time for patients with SVI alone and 
in those with DVI combined with SVI; however, a 
critical factor for success is the experience and compe-
tence of the caregiver applying the bandage, as high-
lighted by several authors. Although surgical therapy 
has proved effective in preventing relapses, the age 
of the patients, which is often advanced, often leads 
them to refuse surgery. Studies on elastic compres-
sion have focused on the Achilles heel with different 
sizes of ulcers and, above all, the experience of the 
operator; this limitation is difficult to resolve, and is 
unfortunately a part of the nature of this pathology. 
The non-negligible percentage of patients who leave 
therapy suggests that home care will have to be in-

creasingly implemented in the future, because of the 
difficulty elderly patients have accessing such a com-
plex therapy that requires careful regular follow-up.

IMPLICATIONS FOR 
CLINICAL PRACTICE 

 n 	 The 4LB technique seems to be an effective 
	 therapy for the treatment of venous ulcers, even 
	 in the presence of insufficient deep venous circu-
	 lation.

 n 	 Although surgical therapy allows a reduction in 
	 ulcer recurrence, elderly patients often refuse 
	 surgery; in these cases, elastic compression is the 
	 only alternative.
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KEY MESSAGES
 n 	 Four-layer compression therapy is the gold 
	 standard for treating venous ulcers.

 n 	 This study investigates whether deep venous in
	 sufficiency worsens the results of compression 
	 therapy for the treatment of venous ulcers. 

 n 	 We found that outcomes following the use of 
	 four-layer elastic compression bandage were the 
	 same in patients with superficial vein insufficiency 
	 and in those who had deep vein insufficiency.
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