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1.1. Background: Compression therapy is widely accepted as the corner-stone of venous leg ulcer-
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ation treatment and often has a dramatic effect on outcome, with patients reporting reduced pain
and improved mobility and improved quality of life as a result of ulcer healing. The present study
has been done to evaluate the efficacy and safety of four layer compression bandage with last layer is
adhesive elastic bandage in treatment of venous ulcer.

1.2. Methods: interventional study was conducted on 50 patients of venous ulcer. 1stlayer near to
skinis crepe bandage 10 cm, 2and layer is cotton roll only in the side of ulcer 3rd layer is crepe ban-
dage 10 cm, 4th layer is elastic bandage.

1.3. Results: the results revealed that that outcome at 12th weeks, complete healing was seen in
24(48%) patients. Also 4% of patient had discharge from ulcer, 36 (72%) patients had with healthy
skin surrounding the ulcer area and 34% had granulation (50-75%).

1.4. Conclusion: Itwasobserved thathealing wasbetter inulcers withshort duration and lesser size

in as compared to long standing and large size ulcers.

3. Introduction

Venous disease is responsible for 60-70% of all ulcers in the lower
leg. Venousulceristhemostsevereformof venousdisease. The es-
timated life time prevalence forleg ulcerationin developed coun-
triesis 1% and the point prevalenceis 0.1t0 0.2 % [1].

Inorder to assist the flow of blood to the heart, there are valves
within the veins that close to prevent the backflow of blood [2]. If
thevalvesaredamaged duetotrauma or deep vein thrombosis, or
are unable to close because the vein is congested due to oedema,
they cannot prevent the backflow of blood due to gravity and this
increases the pooling of blood in the lower leg [3].

Itisthisthatgivesrisetosymptomssuchashaemosiderinstaining
thered-purple staining of the skin and irritation, such as varicose
eczemaandincreased oedema. This conditionisknownasvenous
hypertension and, if untreated, leads to venous ulceration [4].

Ulceration is also caused by an accumulation of fluid within the
tissues, whereby, eventually, the dermal tissue breaks down and an
ulcer forms. This may be triggered by an injury to an already oe-
dematous limb [5].

Compression therapy is widely accepted as the corner-stone of ve-
nous leg ulceration treatment. Antibiotics do not speed up ulcer
healing in the absence of cellulitis and all other specific ulcer heal-
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ing drugs are of dubious validity [6].

By applying an adequate level of compression, the diameter of veins
may bereduced inboththe superficialand deep system, although
this does not occur in all the patients [7].

The type of compression bandage used is dependant upon several
factors: the size of the patient’slegs, how much oedemais present,
lifestyle and footwear [8].

Four-layer bandage systems comprising a padding layer, crepe
bandage, class3aelasticated bandageand a class 3b cohesive com-
pression bandage, application of which ensures that compression is
gradually applied via thenumber of layers of bandage[9].

Althoughno pressureisexerted by the paddinglayer within com-
pression therapy, itisarguably the mostimportantlayer. Its prime
function is to protect the skin from the pressure of the bandage,
without which the patient would undoubtedly develop pressure
damage [10].

The present study is aimed to evaluate the efficacy and safety of
fourlayer compression bandage with lastlayeris adhesive elastic
bandage in treatment of venous ulcer.

4. Subjects and Methods

This interventiOnal study was cOnducted On 50 patients Of venOus
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ulcer presenting t0 Vascular Surgery Department ,Aswan Universi-
ty Hospital during the period from May 2017 till May 2019.

Informed written consent was obtained from each patienttobein-
cluded in this study.

Inclusion criteria

o Patients aged 18 orabove.

° Venous ulcer diagnosed clinical with venous insufficiency
which confirmed by duplex scanif the cause superficial system or
deep system and are able to give informed consent.

Exclusion criteria

° Pregnancy.

° Significant arterial disease (ABPI <0.8).

o Rheumatoid vasculitis.

° Diabetic foot ulceration or malignant ulceration.
° Clinically infected ulcers or excessive exudate.

° Ulcers greater than 10cm?2.

° Inability to give informed consent.

Surgical technique

Detailed history was taken with history of predisposing factors for
varicose veins.

Patients were examined for venous insufficiency and Ankle Bra-
chial Pressure Index was calculated to assess the arterial supply of
the target limb.

Routine laboratory investigations and color Doppler examination
was donetoassessthestatus of deep veinsand superficialand per-
forator incompetence in all the patients.

The target ulcer was assessed for quality of ulcer bed tissue, sur-
rounding skin and level of exudates.

Theswab for culture sensitivity was sentand antibiotics were giv-
enas per culturereport. The target ulcer and limb was thoroughly
cleansed with normal saline. The wound debridement was done in
sloughy and exudative wounds.

4.1. Application of Bandages:

° 1stlayer near to skin is crepe bandage 10 cm.

° 2nd layer is cotton roll only in the side of ulcer.

° 3rd layer is crepe bandage 10 cm

° 4th layer is elasticbandage.

° Alllayers without high pressure only in cross over with-

out tension
° Start from just proximal to toes till below knee.

. Time: every 2 weeks for small sized ulcer and 1 time per
week for large sized ulcer(Figure 1).
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Figure 1: Crepe bandage
4.2. Statistical Analysis

The collected data were coded, processed and analyzed using the
SPSS (Statistical Package for Social Sciences) version 21 for Win-
dowsb (SPSS Inc, Chicago, IL, USA). Quantitative data was pre-
sented asmean+SD and range. Qualitative data was presented as
number and percent.

5. Results

Table (1) shows that 46.0% of cases were males, 54.0% of cases
were females, and mean age was 50.5 +6.8 years, with range (19-
63) years.

Table (2) shows 20 patients (40%) were housewives and Most of
the patients had prolonged standing occupation , regarding site of
ulcer left side was involved in 26 (52%) and right side was involved
in14(28.0%) also bilateral ulcers were found in 10 (20%) patients.
18 patients (36%) had ulcer of less than 6 months duration, 14 pa-
tients (28%) had ulcer durationbetween 7-12 months and 13(34%)
patients had duration of ulcer more than 12 months.

Table (3) shows that at the time of presentation, 9(18%) patients
hadminimal discharge whilemaximum23 patients (46%)had me-
diumexudateleveland18 patients (36%)had copiousdischargeat
12th week 19 patients (95%) had no discharge and only 2 patient
(4%) had minimal discharge . regarding eczema in skin 23 pa-
tients (46%) had wet eczema, 187 patients (35%) had dry eczema,
9 (18%) had erythema while no eczema changes were seenin two
patients (10%). At 12th week, most of the patients had improve-
ment in skin condition surrounding the ulcer area and there was
complete resolution of eczema and erythema. Significant improve-
mentwasseeninsurroundingskinstatusafterapplication of ban-
dages over ulcer area.

Table(4) shows that outcome at 12th weeks, complete healing was
seenin 24 (48%) patients. Also 2 (4%) of patient had discharge
fromulcer, 36 (72%) patientshad healthy skin surrounding the ul-
cer area and 34% had granulation (50-75%).

Table (5) shows that At 12 weeks it was observed thatall 10 ulcers
whichhad sizelessthan5cm2 were completely healed (100%) and
13 out of 20 ulcers (65%) having size between 5 to 10 cm2 showed
complete healing. None of ulcers which had initial size more than
10 cm2 healed (Table 1-5, Figure 2).
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Figure 2: Case of thrombophelipitis on both superior saphenous vein & great sa-
phenous vein

Table 1: Demographic data of patients

Variable [N (%)
Gender

Male [23(46.0%)
Female [27(54.0%)
Age (years)

(Mean +SD) 50.5+6.8
Range (19-63)

Table 2: type of occupation, side affection of ulcer and duration of disease in the
studied patients

Variable [N (%)

occupation

. house wife [20(40.0%)
prolonged standing occupation | 30(60%)

side affection
right side 14(28%)
left side 26(52.0%)
bilateral side 10(20%)

Duration (months )

. <6months 19 (38%)
7-12 months 14(28%)
more than 12 months 17(34%)

Table3: Distribution of patients according to type of exudate from ulcer and ecze-
ma in skin surrounding the ulcer area

amount of exudate N (%)

. minimal 2(4.0%)
medium 23(46.0%)
copious discharge 18(36.0%)
No discharge 7(14.0%)

eczema in skin N (%)
wet eczema 23(46.0%)
dry eczema 18(36.0%)
erythema 9(18.0%)
No eczema 0

Table 4: Outcome after 12 weeks Four layer bandage

before At 12 weeks
Complete healing 24 (48%).
2
Number of patients with discharge from Ulcer 50 (100%) %
. " . . o
No. of patients with healthy skin surrounding the ulcer area 5 0%) 36(72%)
<25 10 (20%) 10 (20%)
25-50 4 (8%) 0
Percentage of granulation 50-75 20 (40%) 17 (34%)
>75 0 10 (20%)
Healed |0 9 (18%)

Table5: comparisonbetweenstudied patientregarding Ulcer sizebeforeand after
12 weeks application of Four layer bandage

Ulcer size (cm?) No. of ulcers at before bandage No. of cured ulcer at 12 weeks
0-5 10(20%) 10(20%)

>5-10 20(40%) 13(26%)

>10-15 12(24%) 0

>15-20 8(15%) 0
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6. Discussion

Venous disease is responsible for 60-70% of all ulcers in the lower
leg. Venousulceristhemostsevereformof venousdisease. Thees-
timated life time prevalence forleg ulcerationin developed coun-
triesis 1% and the point prevalenceis0.1t00.2 %. Theresultant
venous hypertension is associated with skin pigmentation, lipoder-
mato-sclerosis and ulceration[11].

Compression therapy is widely accepted as the corner-stone of ve-
nous leg ulceration treatment. Antibiotics do not speed up ulcer
healing in the absence of cellulitis and all other specificulcer heal-
ing drugs are of dubious validity[12].

By applying an adequate level of compression, the diameter of veins
may bereduced inboththesuperficialand deep system, although
this does not occur in all the patients. The four layer bandage sys-
tem is the standard method in different countries which comprises
of orthopaedic wool, crepe bandage, elastic bandage and a final co-
hesive retaining layer[13].

Thisinterventional study was conducted on 50 patients of venous
ulcer, in which 46.0% of cases were males, 54.0% of cases were fe-
males, and meanage was50.5+6.8 years, withrange (19-63) years.

In agreement with our study, the study of Vashistetal[11]. report-
ed that mean age of patients was 59.67 years, there were 27 males
and 13 females, Other study of Nelzen et al[14]. reported a mean
age of 64 years old to 77 years, Mean age in our study was less as
compared to reported in literature possibly because young patients
have to spend lot of time in standing occupation specially in de-
veloping countries asmost of the patientsin the present study had
prolonged standing occupation. There isno systematic literature
review regarding occupational risk factors for varicose veins.

Inthe study of O’Brienetal [15]. there is female preponderance of
venous ulcer. This may be due to geographical variations in the sex
incidence of venousulcer.

On the other hand, the present study revealed that 20 patients
(40%) were housewives and Most of the patients had prolonged
standing occupation, there is no systematic literature review re-
garding occupationalrisk factors for varicose veins. One prospec-
tive study of Brand et al [16]. has addressed occupational factors
and it concluded that women who reported spending >8 hours a
day in sedentary activities had a significantly higher incidence of
varicose veins thanthose whospentlessthan4hoursadayinsuch
activities.

While as regarding site of ulcer, the present study demonstrated
thatleftside wasinvolved in 26 (52%) and right side was involved
in14(28.0%) also bilateral ulcers were found in 10 (20%) patients.
18 patients (36%) had ulcer of less than 6 months duration, 14 pa-
tients (28%) had ulcer durationbetween 7-12 months and 13(34%)
patients had duration of ulcer more than 12 months.
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In line with our study, the study of Vashistetal[11]. reported that
left side wasinvolved in 20 patients (50%) while right side was in-
volved in 13 patients (32.5%). Bilateral involvement was seenin 7
patients (17.5%).

In harmony with our results, another study of Gohel etal[17]. re-
ported thatright sideisinvolved in 32% to 41%, left side in43% to
56% and bilateral involvementin 9% to 21% of patients.

The study of Vashistetal[11]. reported that duration of symptoms
varied from less than 6 month to 10 years, Maximum 15 patients
(37.5%) had ulcer of less than 6 month duration while 12 patients
(30%) had duration of 7-12 months and other patients had longer
duration of ulcer.

Previous study of O’Brien et al[15]. reported varying duration of
presentation of ulcers ranging from less than 6 months to more
than5years.Indeveloping countries patients tend toneglect their
symptoms especially in rural areas and may present very late.

Furthermore, the study on the hand revealed that at the time of
presentation, 9(18%) patients had minimal discharge while maxi-
mum 23 patients (46%) had medium exudatelevel and18 patients
(36%) had copious discharge at 12th week ,19 patients (95%) had
no discharge and only 2 patient (4%) had minimal discharge . re-
garding eczemainskin 23 patients (46%) had weteczema , 187
patients (35%) had dry eczema, 9 (18%) had erythema while no
eczema changes were seen in two patients (10%). At 12th week,
most of the patients had improvement in skin condition surround-
ing the ulcer area and there was complete resolution of eczema and
erythema. Significant improvement was seen in surrounding skin
status after application of bandages over ulcer area.

In agreement with our study, the study of Vashistetal [11]. re-
ported that maximum 9 patients (45%) had medium exudate lev-
el, 7 patients (35%) had copious discharge and four patients had
minimal discharge while at 12th week, 19 patients (95%) had no
dischargeand only 1 patient(5%)had minimal discharge, whileas
regard surrounding eczema, 9 patients (45%) had wet eczema in
skinsurrounding the ulcer area, 7 patients (35%) had dry eczema,
2(10%) had erythema while no eczema changes were seen in two
patients (10%).

Compression therapy is the mainstay of treatment of venous leg
ulcers (VLU). Good wound care and compression therapy will heal
majority of small venous ulcers of short duration. Goals of com-
pression therapy are ulcer healing, reduction of pain and edema,
and prevention of recurrence, The successful management of ve-
nousleg ulcersrepresents a significant clinical problem and a ma-
jor drain on limited financial resources. Bandages vary greatly in
their ability to provide sustained compression due to differences in
their structureand the content of elastomericyarns. Other factors,
suchaslimb circumferenceandshape, willalsohaveanimportant
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influence on the pressure produced beneath a compression ban-
dage[18].

The presentstudy illustrated that outcome at 12" weeks, complete
healing was seen in 24(48%) patients. Also4% of patienthad dis-
charge from ulcer, 36 (72%) patients had with healthy skin sur-
rounding theulcer area and 34% had granulation (50-75%).

In comparison with the study of Vashistetal. [11], it was observed
thatinthefourlayerbandage group, 9 patients (45%)showed com-
plete healing while 7 patients (35%) showed complete healing in
short stretch bandage group at 12 weeks.

Various studies of Harrison etal., [19] and Franks et al. [20] on
four layer bandaging have shown ulcer healing rates varying from
40t061%. Whereas the ulcerhealing rates of shortstretchbandag-
ing in these studies has varied from 34 to 53.1%.

Finally, in the present study, we found that at 12 weeks it was ob-
served thatall 10 ulcers which had sizeless than 5 cm2 were com-
pletely healed (100%) and 13 out of 20 ulcers (65%) having size be-
tween5to 10 cm2 showed complete healing. None of ulcers which
had initial size more than 10 cm2 healed, in agreement with our
findings, the study of Vashistetal. [11], reported that none of the
ulcers healed which had initial size more than 10 cm?. Susanet
al. [20] conducted a meta-analysis comparing the two methods of
compression bandaging which included 887 patients from seven
trials. They concluded thatlargerulcersand ulcers of longer dura-
tion took longer time to heal independently of one another and of
treatment.

In conclusion, itis concluded that four layer bandaging has better
results in healing of venous ulcers. Large size ulcers and chronic
ulcers takelong time toheal. Four layer bandagingis easy toapply
and leads to early healing of ulcers hence should be used in all pa-
tients of venous ulcers.
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