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Introduction Nonhealing venous ulcers are one of the most common forms of lower 
extremity ulcers in the present population. It is cumbersome to treat and is associ-
ated with high-morbidity and immense treatment expenses. The current treatments 
include compression therapy. Four-layer compression dressings have proven to be an 
effective treatment for venous ulcers.
Objective This study aimed to evaluate the efficacy of four-layer compression dress-
ings and to study the rate of healing and duration of treatment with four-layer com-
pression dressings.
Materials and Methods A prospective randomized study conducted at MS Ramaiah 
Medical college which included 70 patients who completed the course of weekly dress-
ings depending on the size of ulcer. The regular four-layer dressings were done by a 
trained podiatrist in vascular outpatient department (OPD) once a week. The area of 
the ulcer was calculated using the modified Gilmen formula.
Results A total of 70 patients who were compliant with the treatment were includ-
ed in the study. A considerable percentage (74%) of patients were male and all the 
ulcers were located at the gaiter area. Most belonged to the age group between 41 to 
50 years (25%). The healing rate of ulcers at the end of 4, 8, and 12 weeks were 46.87, 
28.12, and 25%, respectively. At the end of 12 weeks, all the ulcers healed.
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Introduction
Venous leg ulcers are defined as open skin lesions between 
the knee and ankle joint which occur in the presence of 
venous disease. According to the revised Clinical-Etiologi-
cal-Anatomical-Pathophysiological (CEAP) classification, a 
venous ulcer is defined as full-thickness defect of the skin, 
most frequently in the ankle region, which fails to heal spon-
taneously and is sustained by chronic venous disease. Venous 
ulcers are clinical manifestations of chronic venous insuffi-
ciency and occur as a result of venous hypertension and calf 
muscle pump abnormalities.1

This is one of the most common causes of leg ulcers  
(60–80%). The venous ulcers are characterized by a cyclical 
pattern of healing and recurrence. Recurrence rates of 45 to 
70% have been reported.2

Nonhealing, long-standing venous ulcers were tradition-
ally treated with limb elevation, daily dressings, mechan-
ical compression therapy, and ankle physiotherapy.3,4 The 
four-layer bandage dressing that provides a subankle pres-
sure of 40 mm Hg has revolutionized the treatment of 
 nonhealing venous ulcers.5

We present our experience with 4-layer compression 
dressing as an outpatient treatment for chronic venous ulcers.
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Materials and Methods
It is a prospective, observational study conducted at the 
MS Ramaiah Medical College, Bengaluru, from July 2018 to 
July 2019. A total of 70 patients with nonhealing chronic 
venous ulcer who underwent 4-layer compression dressings 
were included after proper written and informed consents. 
Patients with arterial insufficiency (ankle brachial pres-
sure index [ABPI] < 0.9), diabetic. and arterial ulcers were 
excluded from the study. The 4-layer dressings were done 
by a trained podiatrist in all the patients on weekly basis. In 
patients with exudative wounds, silver-impregnated foam 
dressing was applied after cleaning of wounds and prior to 
4-layer dressing. All patients received antibiotics as per the 
culture sensitivity reports. The patients who were not com-
pliant with the treatment were excluded.

Modified Gilmen formula was used to calculate the area of 
ulcer in the follow therapy:
Modified Gilman Index (cm) D  = ∆S / p = SI–SF / (CF + CI) / 2  

= 2(SI–SF) / CF + CI

SI: Initial total area (cm2)
SF: final wound total area after two months (cm2)
CI: initial circumference (cm)
CF: final wound circumference after two months (cm)
∆S%: percentage change of the total surface area (%)
∆S% = (SI–SF) × 100% SI

Patients were followed up every 4, 8, and 12 weeks for partial 
or complete healing of ulcer.

Statistical Analysis
Continuous variables were presented as mean for para-
metric data and median if the data are nonparametric 
or skewed. Student t-test was applied for calculation of 
 statistical  significance whenever the data followed nor-
mative distribution. The Mann–Whitney test was applied 
whenever data followed non-normative distribution. 
 Categorical variables were expressed as frequencies and 
percentages. Nominal  categorical data between the groups 
was compared using Chi-square test or Fisher’s exact test 
as appropriate. p < 0.05 was taken to calculate statistical 
significance.

Results
The majority of the patients were between 41 to 50 years of 
age. A significant percentage (74%) of patients in our study 
were males (►Fig. 1) and pain was the most common symp-
tom in 68.5% patients followed by edema in 51.4% patients.

Maximum number of ulcers (28.57%) ranged between 
11 to 20 cm2 and 21.14% patients had ulcers of 21 to 30 cm2 
(►Table 1).

Discussion
Chronic venous insufficiency is the most common cause of 
venous ulcer. The cornerstone of treatment of this condition 
involves reducing the ambulatory limb venous pressures,3,6-10 
and four-layered dressings have been shown to bring down 
the ambulatory venous pressures.5,7-11 These four-layer dress-
ings have a proven role in wound healing.5,10-12

The purpose of this study was to assess the efficacy of 
four-layered dressing in the outpatient setting, as venous 

Fig. 1 Age distribution.

Table 1 Area of ulcer

Area of ulcer (cm2) No. of patients Percentage (%)

<10 12 17.14

11–20 20 28.57

21–30 15 21.14

31–40 10 14.28

41–50 08 11.42

51–60 03 4.28

61–70 02 2.85
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ulcers can not only be a major debilitating factor in the 
patient’s life physically and emotionally but also financial-
ly burdening the patient and his or her family. A proven 
outpatient means of management can definitely improve 
the patient’s well-being. Four-layered dressings include an 
inner-most sterile absorbant gauze dressing which protects 
the ulcer. The first layer is a soft cotton roll which pads the 
leg and also absorbs the exudates from the ulcer. The second 
layer is a supportive crepe bandage layer which conforms to 
the leg curvature. These two layers do not necessarily pro-
vide much compression. The third layer is the elastic com-
pression bandage which provides pressures of approximately 
17 mm Hg. The fourth layer is the cohesive bandage which 
adds on an additional 23 mm Hg, making it a total of 40 mm 
Hg pressure at the ankle and reducing to 17 mm Hg at the 
knee. In addition, this four-layer compression bandage main-
tains graduated, sustained, and effective compression for a 
longer duration even up to a week after application.11,13,14

Extended wear time of the dressing leads to drainage of 
the venous pool, thereby reducing local venous hyperten-
sion. Compression therapy reduces edema, reverses venous 
hypertension, and improves calf muscle pumping function.15 
Topical agents and special silver-impregnated dressings are 
used to decrease the bacterial load in the wound and pro-
vide a moist healing environment for dry wounds, or absorb 
the exudate in wounds with a lot of drainage. In our case, we 
used silver-impregnated dressings in patients with excessive 
discharge from the wounds. The basis of this use being silver 
dressings are topical wound care products derived from ionic 
silver.16 These products release a steady amount of silver to 
the wound and provide antimicrobial or antibacterial action. 

The silver is activated from the dressing to the wound’s sur-
face, based on the amount of exudate and bacteria in the 
wound. Silver dressings are available as foam dressings, 
hydrocolloids, barrier layers, and charcoal cloth dressings.

One of the major drawbacks of any form of compression 
dressing is reduced compliance due to wearer discomfort.17 
This can be negated only with patient education and regu-
lar motivation. Other drawbacks being correct application 
of compression bandages need expertise, older  debilitated 
patients with comorbidities find it difficult to use com-
pression stockings, and peripheral vascular compromise in 
patients with mixed–arterial venous ulcers with low-ankle 
brachial index (ABI)

In our study, we focused mostly on patient compliance and 
technique of application. We were fortunate to have a trained 
podiatrician who played a major role in the above two fac-
tors. With the infrastructure at hand, we managed to achieve 
full healing of all our ulcers over 12 weeks, almost 50% of 
which were healed in the first 4 weeks (►Table 2, ►Fig. 2).

Conclusion
Chronic venous ulcers as described have a debilitating effect 
on the patients’ quality of life. Four-layer compression dress-
ing has been proven to be a simple, cost effective out-patient 
treatment for these patients. As majority of the patients are 
young males, the lone bread earners of the family a weekly 
four layer dressing treatment has good  compliance rates in 
these patients. The limitation of our study was a small sam-
ple size, but the effectiveness of the four layer dressings in 
healing of chronic venous ulcers cannot be denied.

Table 2 Time of healing

No. of weeks Partially healed (%) Completely healed (%) Total (%)

At 4 wk 28.12 18.75 46.87

At 8 wk 15.62 12.50 28.12

At 12 wk 9.3 15.62 25

Fig. 2 Status of wounds at different time periods of observation.
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