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ABSTRACT

BACKGROUND: Diabetes is one of the more serious diseases afflic�ng our world today. Since of 2019, it has been es�mated that 8.8% 
of the total world popula�on is suffering from diabetes mellitus and the incidence pa�ern indicates that these rates will con�nue to 
increase. Of the wide assortment of complica�ons associated with diabetes mellitus, the diabe�c foot ulcer in the most challenging. 
On one hand, mere glycemic control may prevent the occurrence of this debilita�ng condi�on while on the other it may progress to 
full blown gangrene, necessita�ng amputa�on. It is es�mated that in the year 2025, Pakistan will be 4th on the list with about 14.5 
million people suffering from diabetes mellitus. 

OBJECTIVE: To assess the effec�veness of a combina�on of alginate and hydrocolloid dressing in diabe�c foot ulcer in terms of wound 
healing in comparison with the rou�ne pyodine dressing. 

METHODOLOGY: This descrip�ve study was carried out over 110 pa�ents. A�er wri�en consent, all the pa�ents were treated with 
intravenous an�bio�cs according to culture and sensi�vity reports and were then followed by oral an�bio�cs for a period of 2 weeks. 
Pa�ents were divided into two groups, A and B. Group A pa�ents underwent dressing with tradi�onal pyodine. Group B pa�ents 
underwent dressing using a combina�on of alginate and colloid gel. The dressings were performed �ll the complete healing of the 
wound a�er one month �me.

RESULTS: In this study, 110 pa�ents were observed. Average age was 50.64 years + 9.24 SD. Two groups were created, Group A and 
Group B. Pa�ents were randomly allocated to each group, 55 to group A and 55 to group B. Group A pa�ents underwent mul�ple 
dressings using a combina�on of alginate and hydrocolloid �ll the complete healing of the wound a�er one month �me. Group B 
pa�ents underwent the tradi�onal pyodine dressing and the effec�veness of group A was compared against group B. The mean pre-
treatment wound diameter was 4.81 ± 0.85 cm in the Group B, while it was 4.84 ± 0.81 cm in Group A. P = 0.875). The mean post-
treatment wound diameter was 3.90 ± 0.76 cm in the pyodine group, while it was 2.46 ± 0.57 cm in the alginate plus hydrocolloid 
group (CI 0.44–0.58, P = 0.022). The mean wound difference was 0.91 ± 0.25 cm in the pyodine group, while it was 2.4 ± 0.34 cm in the 
alginate plus hydrocolloid group (CI 0.40–0.20, P = 0.041). The mean percent reduc�on in wound diameter was 19.2 ± 4.6% in the 
pyodine group, while it was 49.7 ± 5.2% cm in the alginate plus hydrocolloid group (CI 10.6–6.1, P = 0.001).

CONCLUSION: A combina�on of colloid and alginate dressing shows increased effec�veness in healing diabe�c foot ulcers in 
comparison to the normal tradi�onal pyodine dressing.
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 INTRODUCTION:

Diabetes is one of the more serious diseases afflic�ng our world 
today. Since 2019, it has been es�mated that 8.8% of the total 
world popula�on is suffering from diabetes mellitus and the 
incidence pa�ern indicates that these rates will con�nue to 
increase.  Of the wide assortments of complica�ons associated 1

with diabetes mellitus, diabe�c foot ulcer is the most 
challenging. On one hand, mere glycemic control may prevent 
the occurrence of this debilita�ng condi�on while on the other 
it may progress to full blown gangrene, necessita�ng 
amputa�on. It is the extreme nature of this complica�on which 
warrants special a�en�on. Research shows that the en�re 

life�me risk of developing foot ulcers in a diabe�c pa�ent is 15% 
and it may reach as high as 25% , with high incidence of 2

amputa�on.  3

The phrase 'Diabe�c Foot' encompasses within its domain an 
extensive number of pathologies which include peripheral 
vascular disease, diabe�c neuropathy, foot ulcera�on, Charcot's 
neuropathy, osteomyeli�s and ul�mately limb amputa�on.  4

Diabe�c foot has a bad prognosis and eventually results in 
amputa�on. In spite of efforts to control diabetes and ameliorate 5 

limb salvage, the incidence of amputa�ons has con�nued to rise.  6

It is because of this and the preventable nature of this disease 
which requires early recogni�on of risk factors and adequate 
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management.  Effec�ve diabe�c control and �mely detec�on of 7

foot complica�ons will decrease the number of major 
amputa�ons performed in the diabe�c community.8

Wound dressings are widely used to treat diabe�c foot infec�ons. 
Moist dressings perpetuate a wound habitat which promotes 
healing.  However, dressings vary widely in effec�veness as well 
as cost. Choosing suitable wound dressings can effec�vely 
enhance wound healing and eventually reduce morbidity and 

9financial implica�on experienced by pa�ents.  Every effort should 
be made to stave off diabe�c foot ulcera�on and treat exis�ng 
ulcers by a mul�disciplinary team in order to decrease 
amputa�ons. Even when healed, a false sense of security should 
not be established: the diabe�c foot should be considered a life-

10  long condi�on and managed accordingly to prevent recurrence.

In 2021, 33 million adults in Pakistan have diabetes. However, it 11 

is es�mated that in the year 2025, Pakistan will be 4th on the list 
with about 14.5 million   people suffering from diabetes 
mellitus.  Diabe�cs are more likely to be admi�ed to the hospital 12

with a foot ulcer than with any other complica�on of diabetes and 
are 30 �mes more likely to undergo a lower limb amputa�on than 
the general popula�on. For the current rate of 125 amputa�ons 
carried out per week, up to 80 % of these are poten�ally 
preventable.  Due to lack of educa�on and awareness of foot 13

care in diabe�cs, there is high amputa�on rate and morbidity. 
Limb loss leads to disability and disability leads to poor quality of 
life. Trea�ng the diabe�c foot can be quite taxing where not only 
physical and psychological demands are placed on the pa�ent but 
monetary as well. Dressings are rela�vely cheaper than other 
means of trea�ng the diabe�c foot and if used skillfully can 
altogether reduce the need for amputa�ons. 

Pakistan is among the developing countries and if the means of 
trea�ng diabe�c foot can fall on the more affordable side it would 
be revolu�onary. Moreover, repeated debridement can leave 
pa�ents in a demoralized and weak state. Dressings circumvent 
that, reducing the need for regular debridement by a long 
number. The ra�onale of this study is to assess effec�veness of a 
combina�on of alginate and hydrocolloid dressing in diabe�c foot 
ulcer in terms of wound healing, compared with the tradi�onal 
pyodine dressing. If a combined dressing of alginate and 
hydrocolloid leads to a be�er outcome, the en�re principle on 
which we treat diabe�c foot ulcers can be revised.

 METHODOLOGY

This interven�onal study was conducted in Department of 
Surgery, Khyber Teaching Hospital, Peshawar a�er taking 
approval from the ethical board and research commi�ee of the of 
the ins�tute. This study was performed from April 3  2015 to rd

October 4  2019 and including 110 pa�ents calculated via th

OpenEpi. All admi�ed pa�ents that consented to par�cipate 
were incorporated in the study. A�er taking history and doing 
clinical examina�on the pa�ents were inves�gated by doing 
complete blood counts and blood sugar levels. Pa�ents with RBS 
levels of > 200mg/dl a�er an oral glucose tolerance test were 

considered diabe�c. All the pa�ents were treated with I/V 
an�bio�cs empirically first with a combina�on of cefoperazone + 
sulbactam 2gm BD and then according to culture and sensi�vity 
reports. The pa�ents were then started on oral an�bio�cs for 2 
weeks. The pa�ents were randomly divided into two groups, A 
and B. Group A pa�ents (interven�on group) underwent mul�ple 
dressings using a combina�on of alginate and hydrocolloid �ll the 
complete healing of the wound a�er one month �me. Group B 
pa�ents (placebo group) underwent the tradi�onal pyodine 
dressing and the effec�veness of group A was compared against 
group B.

Diabe�c foot ulcer was evaluated by the inves�gators at day 0, 
day 5, day 10, and day 14. Before commencing treatment, the 
ulcer was mapped out, and the ini�al size and depth of ulcer was 
recorded. The size was measured separately by two members of 
the inves�ga�ng team. The mean of both these measurements 
was calculated and considered as the final size of the wound. The 
second measurement of ulcer size was made 1 week a�er 
ini�a�on of treatment. The recordings were carried for a period 
of 2 weeks and ≥ 50% reduc�on in the size of the ulcer was 
considered significant. Strict glycemic control was maintained in 
all the pa�ents before the study, and underlying anemia and 
hypoproteinemia were evaluated and corrected. The dead 
necro�c �ssue a�ached to the wound was surgically debrided. All 
the wounds were thoroughly washed with 0.9% normal saline 
before applying the dressing.

During the course of dressing, the wound was observed for 
granula�on �ssue, wound discharge and control of infec�on. The 
outcome was measured in terms of reduc�on in wound size 
between the two groups. Data were tabulated, and the two 
groups were compared with reference to area and percentage 
reduc�on in the size of the ulcer.

All diabe�c pa�ents having unilateral or bilateral foot 
amputa�ons or immunocompromised status, pregnant pa�ents 
and pa�ents having any lower limb malignancy were excluded 
from the study. Strict exclusion criteria were followed to control 
confounders and bias in study results. Data were analyzed by 
using SPSS version 17 on computer. All the results were presented 
in the form of tables and charts.

    RESULTS

A total of 110 pa�ents of either gender presen�ng with diabetes 
mellitus for the last 5 years were included in the study. There were 
40 (36.36%) females and 70 (63.63%) males. Male to female ra�o 
was 1.75:1. Average age of the pa�ents was 51.34 years  9.24 SD +
with range 30-65 years. 

Pa�ents were distributed equally into both interven�on group 
(group A) and placebo (group B).  In our study (as shown in Table 
1), the mean pre-treatment ulcer size was 4.84 ± 0.81 cm in the 
group A while it was 4.81 ± 0.85 cm in group B (CI 0.29–0.35, P = 
0.875). The mean post-treatment ulcer size at the end of study, 
i.e., 2 weeks was 3.9 ± 0.76 cm in group B, while it was 2.4 ± 0.57 
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cm in the group A (CI 0.44–0.58, P = 0.022).

The mean difference in ulcer size was 2.4 ± 0.34 cm in group A, 
while it was 0.91 ± 0.25 cm in group B (CI 0.40–0.20, P = 0.041). 
The mean percent reduc�on in wound diameter was 49.76 ± 
5.2% cm in group B, while it was 19.2 ± 4.6% in group A (CI 
10.6–6.1, P = 0.001). Sta�s�cal analysis of percent reduc�on in 
size of ulcer is shown in Table 2. This difference was sta�s�cally 
significant P ˂ 0.01.
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 DISCUSSION

Foot ulcers and infec�ons are the main culprits behind morbidity 
in the diabe�c community. It is es�mated that around 15% of 
people suffering from DM eventually develop a foot ulcer and 
significant subset of these will end up with amputa�on 14% to 
24% risk with one ulcer or subsequent ulcera�on).  Studies show 14

that worldwide every 30 seconds a lower limb is lost because of 
diabetes and its incidence will increase because of the expected 
rise in type 2 diabetes in the future.  Over the course of a 15

thousand years innumerable substances have been discovered 
which were used to cover wounds, bleeding �ssue, reduce 
swelling, diminish pain, remove damaged �ssue, treat infec�ons 
and promote healing.  In 19th century the discovery of chemical 16

preserva�ves and disinfectants, gave be�er understanding of the 
nature of infec�on and inflamma�on, allowing increased control 
of wound infec�on.  The birth of the modem use of alginates 17

occurred in the early 1980s which quickly led to the produc�on of 
various products.  18

Wound dressings are widely used to treat diabe�c foot infec�ons. 
Moist dressings perpetuate a wound habitat which promotes 
healing.  However, dressings vary widely in effec�veness as well 
as cost. Choosing suitable wound dressings can effec�vely 
enhance wound healing and eventually reduce morbidity and 
financial implica�on experienced by pa�ents. The iden�fica�on 
and use of low-cost and effec�ve dressings has paramount 
importance in the management of diabe�c foot ulcers because of 
the ever-rising incidence of DM and the fiscal burden it imposes. 

In the current study the age of the study popula�on ranged from 
35-65 years with mean age of 50.64 years  9.24 SD, which is +
younger than some reported age in literature . Male to female 19

ra�o was 2.11:1 in this study which is comparable with other 
published studies, may be due to male dominant society.19,20 A 
study presented of diabe�c foot disease with 200 pa�ents of 
diabe�c foot ulcers; there were 65% males and 35% females with 

21average age of 53.40 years.  In our study there were 63 (32.14%) 
females and 133 (67.86%) were males. Male to female ra�o was 
2.11:1. Our study matches with this study regarding presenta�on 
of age and male to female ra�o.

A study concluded many factors which directly affect wound 
healing like hypertension, venous disease and diabetes mellitus, 
which strengthen the findings of our current study.  Majority of 19

popula�on in the above-men�oned study were staying in rural 
area of China and India, where the pa�ents used tradi�onal 
medicines and avoided visi�ng hospitals, ignoring their wounds 
which affects the overall health. A similar picture is reflected here, 
where the lack of educa�on further worsens the scenario.22, 23

A study included 375 pa�ents which compared alginate dressings 
with basic wound contact dressings, foam dressings and silver 
containing, fibrous hydrocolloid dressing.  Meta analysis of two 9

studies found no sta�s�cally significant difference between 
alginate dressings and basic wound contact dressings: risk ra�o 
(RR) 1.09 (95% CI 0.66 to 1.80). Pooled data from two studies 

comparing alginate dressings with foam dressings found no 
sta�s�cally significant difference in ulcer healing (RR 0.67, 95% CI 
0.41 to 1.08). There was no sta�s�cally significant difference in 
the number of diabe�c foot ulcers healed when a silver 
hydrocolloid dressing was compared with a standard alginate 
dressing (RR 1.40, 95% CI 0.79 to 2.47). All studies had short 
follow ups of six to 12 weeks, and small sample sizes.  When 24

comparing this to our study which showed efficacy in response to 
a combina�on of alginate and hydrocolloid dressing, the 
necessity for further research exposes itself. 

A significant number of amputa�ons in diabe�c pa�ents can be 
prevented by pa�ent educa�on, foot care and increased 
awareness on the part of diabetes care teams of effec�ve 
strategies in ulcer, however, are amenable to successful 
conserva�ve limb salvage treatment; a number of pa�ents 
require amputa�on. In a study of 100 pa�ents with diabe�c foot, 
48% total amputa�on rate was reported.  Another study 25

presented a series of 210 diabe�c foot pa�ents; 52% of pa�ents 
required limb amputa�on.  In a series by Shabbir E et al out of 94 26

diabe�c pa�ents, 39 (43.8%) pa�ents underwent amputa�on, 24 
major and 15 minor.27

Amputa�on rate in our study is low as compared to other studies. 
Major amputa�ons can be reduced by combined efforts and 
management by mul�disciplinary diabe�c foot care team. 
Improved foot care and diabe�c educa�on can reduce the rate of 

28diabetes related amputa�ons by 50% to 70%.  

A met analysis conducted on 2159 pa�ents concluded that 
amnio�c membrane and hydrogels were superior over other 

29contact wound dressings in trea�ng diabe�c foot ulcers.  Again, 
this study examined the efficacy of hydrogels and alginates 
individually not as a combina�on. As a combina�on the two 
dressings promote healing of DFU. In 2016 a study conducted by 
Michael Saco showed that hydrogels were effec�ve in healing 
diabe�c foot ulcers than basic contact wound dressings, and non-
adherent dressings are more cost-effec�ve than hydro-fiber 

30
dressings.  This study did not compare the addi�ve effect of both 
alginate and hydrocolloid in trea�ng diabe�c foot infec�ons 
whereas our study showed efficacy in response to the dual 
dressing. 

The limita�on of the current study was lack of follow up a�er 
complete wound healing and comparison of pa�ents on different 
stages of the disease in respect to their response to the given 
interven�on.

    CONCLUSION

Today complica�ons due to diabetes are not only the most 
prevalent, but are the most challenging issue in this era of 
diabe�c management. Our study has shown that a combina�on 
of colloid and alginate dressing shows increased effec�veness in 
healing diabe�c foot ulcers in comparison to the normal 
tradi�onal pyodine dressing. Op�mal management of diabe�c 
foot ulcers involves a mul�modality approach directed at 
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regular foot care, blood glucose control, and early recogni�on 
of foot problems. Appropriate surgical management, 
administra�on of systemic an�bio�cs, and offloading 
techniques are necessary to prevent the progression of these 
ulcers.
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