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Introduction

Diabetes is a metabolic disorder characterized
by high blood sugar levels or hyperglycemia and
is associated with metabolic abnormalities of
carbohydrates, fats and proteins[1]. The International
Diabetic Federation (IDF) estimates that the number
increase,
Indonesia [2]. One of the chronic complications of
diabetes is diabetic foot ulcer (DFU) [3]. The prevalence
of diabetic foot ulcers (DFU) varies from about 1% in
Europe, and more than 11% in reports from several
African countries [4]. Patients with DFU in Indonesia
are 15%, with an amputation rate of 30%, a mortality
rate of 32%, and diabetic ulcers are the most common
cause of hospitalization by 80% [5].

of diabetes continues to

Diabetic foot ulcers are abnormalities that
occur in diabetic feet and are caused by foot vascular
and
immune system. These problems can
cause calluses (callus), cracked skin (fissures), and

disorders, nerve disorders,

decreased

Abstract

BACKGROUND: The prevalence of diabetic foot ulcers in Indonesia with an amputation rate of 15%, a mortality rate
of 32%, and diabetic ulcers as the cause of hospitalization is 80%. One of the treatments for diabetic foot ulcers is
using a hydrogel dressing.

AIM: This systematic review aims to determine the effect of using hydrogel on the healing of diabetic foot ulcers.

METHODS: The design in this scientific paper is a systematic review by searching using an electronic database,
namely, Semantic Scholar and PubMed. The keywords used in the search are; diabetic foot ulcer OR diabetic foot
wound AND hydrogel dressing OR hydrogel use AND wound healing. With accessible inclusion criteria, the subject
is patients with diabetic foot ulcers, Fulltext manuscript, the language used is Indonesian and English, published in
the past 10 years, according to the research topic.

RESULTS: Based on a review of the systematic review of two articles, it shows that healing of diabetic foot ulcers
using hydrogel is quite short, 7-9 days good changes have been seen, and starting to have granulation tissue,
namely, the color of the wound is bright red and the edges of the wound are clearly visible.

CONCLUSION: Of the systematic review show that hydrogel can help heal diabetic foot ulcers.

inflammation of the big toe [6]. There are several
etiologies of DFU itself including neuropathic, ischemic
and neuroischemic. Neuroischemia is a combination
of diabetic neuropathy with ischemia in which
macrovascular disease and microvascular dysfunction
impair perfusion in the diabetic foot [6].

Factors that influence the occurrence of
diabetic foot ulcers (DFU) are gender where men are
more dominant, duration of DM disease where from
100% of patients with diabetes mellitus (DM) with
diabetic foot ulcers (DFU) 58% were found in patients
with diabetes mellitus (DM) more than 10 years, then
neuropathy that causes motor nerve disorders (muscle
atrophy, foot deformity, changes in foot biomechanics,
and disturbed foot pressure distribution), sensory nerve
disorders (loss of sensation or feeling numb), and
autonomic nerves (slight secretion of sweat so that
feet become dry and easy to form fissures), and finally,
Pheripheal Artery Disease (PAD) which is a disease
of arterial blockage in the lower extremities caused
by atherosclerosis; and foot care which is the primary
prevention of DFU [7].

including in

infection due to
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Diabetic foot ulcer (DFU) including complex
chronic wounds has a large long-term impact on patient
morbidity, mortality, and quality of life. Individuals
who develop diabetic foot ulcers are at greater risk
of premature death, myocardial infarction, and fatal
stroke than those without a history of diabetic foot
ulcers [8]. Unlike other chronic wounds, development
of diabetic foot ulcers is very difficult because of the
wide range of diabetic changes, such as neuropathy
and diabetes vascular disease. This, together with the
altered neutrophil function, reduced tissue perfusion
and impaired protein synthesis often accompany
diabetes, present practitioners with specific, and unique
management challenges [9].

Management of DFU is divided into two, namely,
pharmacological and non-pharmacological therapy.
Non-pharmacological therapy is using a moist wound
care method or moisture balance known as modern
dressing. One of them is a dressing made from natural
or synthetic materials, namely, hydrogel [10]. In addition
to hydrogel, you can also use additional therapy, namely,
Hyperbaric Oxygen Therapy [11]. The role of hyperbaric
oxygen (HBO) is to improve the amount of oxygen
delivered to the wound area, both bound to hemoglobin
and dissolved in plasma [12]. And pharmacologically
the treatment of diabetic foot ulcers requires the use
of antibiotics which are usually in collaboration with a
doctor. However, the use of antibiotics that are used
inappropriately can result in not achieving therapeutic
goals and developing antibiotic resistance [9].

Hydrogel wound dressing is a polymer wound
dressing with the highest global use reaching 43%
which has transparent, soft, flexible, and non-irritating
characteristics. Hydrogels have compound release
properties (transport media) so that they can be applied
in wound healing management. Hydrogels can be
produced from natural or synthetic polymers or the
addition of both to obtain the best properties. However,
the average use of hydrogels is still very limited because
of the high price [13]. The gel is excellent at creating
and maintaining a moist wound healing environment.
The purpose of wound care using a moist dressing is
to maintain a moist and protected wound environment
isolation during the healing process to accelerate
healing by 45% and reduce the occurrence of infectious
complications and the growth of residual scar tissue.
The benefits of the hydrogel itself are to lyse/maintain
moisture around the wound, and can also help the
sloughing of necrotic tissue that is black (black necrotic
tissue), or yellow-brown (sloghly) automatically by the
body itself (autolysis debridement) and granulation
tissue can grow faster [14].

The current phenomenon in the community is
that there are many people with diabetes mellitus who
experience diabetic foot ulcers and lead to amputation,
on average after amputation they experience shame
because of disability. From a preliminary study that the
author did while practicing at a wound clinic, it was found

that patients with diabetic foot wounds were treated
with hydrogel dressings, because hydrogel has soft,
non-irritating properties, cools the wound and can also
help slough off necrotic tissue (autolysis debridement).
Treatment and dressing changes were carried out
every 3 days, judging by the results of documentation
and information at the clinic, initially the wound was
black, the edges of the wound were irregular, and the
diameter was quite wide but after 3 x treatment, that is
for 9 days.

Researcher Zhang et al. [15] stated the results
of his research on the comparison of wound care using
hydrogel with NaCl 0.9% that wound care using NaCl
0.9% the average value of wound healing was 45.08
while the hydrogel was 15.92 which means wound
healing using hydrogel 3x more effective compared to
0.9% NaCl. The mean value in the study using NaCl
from 23.26 to 20.67 only decreased by 3 points, in
contrast to the use of hydrogel, the change in the mean
from 23.63 to 10.00, which decreased to 13 points in
9 days. The range of status according to Betes-Jansen
the smaller the mean value of eating closer to healthy
tissue, then the use of hydrogel is more effective
because the value of wound healing tends to be closer
to wound regeneration [14].

Based on the previous research data and
preliminary studies conducted by the author, it is known
the ability of hydrogel dressings to help slough off
necrotic tissue and to moisturize so that it is not irritating.
However, it has not been seen how much influence the
use of hydrogel has on healing diabetic foot ulcers.
Therefore, the authors are interested in conducting a
study on several scientific articles to determine the effect
of using hydrogel on the healing of diabetic foot ulcers.

Objective

The purpose of this systematic review is to find
out the Effect of Using Hydrogel on Healing Diabetic
Foot Ulcers.

Methods

PICOT formulation

Effect of hydrogel use on diabetic foot ulcers.
One of the chronic complications of diabetes is diabetic
foot ulcer (DFU) in the form of an open wound on the
skin surface which can be accompanied by local tissue
death and can lead to amputation. According to the
American Diabetes Association, diabetic foot ulcers
account for approximately 12-15% of all diabetics
and are usually located in the lower extremities, to
avoid amputation in the lower extremities through non-
pharmacological treatment, namely, hydrogel. Hydrogel
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is a polymer wound dressing with the highest global use
reaching 43% which has the characteristics of being
transparent, soft, flexible, and non-irritating [10].

To find out the evidence based on the effect of
using hydrogel on diabetic foot ulcers, a literature search
was carried out with the PICOT formulation as follows:

Population: Diabetic foot ulcer/diabetic foot ulcer
Intervention: Hydrogel/hydrogel dressing
Comparison:

Outcome: Wound Healing

Time: 2011-2021

Based on the PICOT analysis above, the
authors formulate research questions, namely, how is
the effect of using hydrogel on diabetic foot ulcers?

Search strategy

The literature search was carried out by
searching for article publications from the Health and
medical Education literature, the search was carried
out using databases: Google scholar, semantic scholar,
PubMed, science direct, garuda, ProQuest, and DOAJ.
Search literature using keywords in Indonesian: Diabetic
foot ulcers OR diabetic foot wounds AND hydrogel
dressing OR use of hydrogel AND wound healing.
Keyword in English: Diabetic foot ulcer OR diabetic foot
lesion AND application hydrogel OR hydrogel dressing
AND wound healing. Found 433 articles relevant to
keywords, consisting of Google Scholar (12), Semantic
Scholar (1), PubMed (87), Science Direct (333),
Garuda (0), ProQuest (0), and DOAJ (0) (Figure 1).

After that, the year limitation was carried out
with a span of the past 10 years (2011-2021) and 128

articles were obtained, namely on Google Scholar 11
articles, Semantic Scholar 1 article, PubMed 77 articles,
Science Direct 39 articles, then reading the titles one by
one and also selecting the appropriate journals with the
inclusion criteria (articles published from 2011 to 2021,
in Indonesian and English, free of charge, full text), only
two articles were found that matched the title with the
keywords above (Table 1). Database Used: Google
scholar, semantic scholar, PubMed, and science direct.
Garuda, proquest, and DOAJ (The Directory Of Open
Access Journals) With keywords: Diabetic foot ulcer
OR diabetic foot wound AND hydrogel dressing OR
hydrogel application AND wound healing. Diabetic foot
ulcer OR diabetic foot lesion AND hydrogel dressing
OR application hydrogel AND wound healing.

Discussion

Social demographic characteristics

The characteristics of the intervention
respondents atage <50 years were 3 people, 50-60 years
the most were 20 people, and with age > 60 years
there were 7 people, but here it is not explained about
gender [17]. Characteristics of respondents for the
level of education are not in school — SD 7 people,
SMP — SMA 20 people, and college 3 people. Then the
characteristics of the respondents based on the location
of the wound and the degree of injury: Deep ulcers with
abscess and inflammation were 18 people, gangrene of
the forefoot or heel was 11 people, and gangrene of the
whole foot or part of the heel was 1 person.

With keywords:

Database Used: Google scholar, semantic scholar, pubmed, science direct. Garuda, proquest, DOAJ (The Directory Of Open Access Journals)

Diabetic foot ulcer OR diabetic foot wound AND hydrogel dressing OR hydrogel application AND wound healing.
diabetic foot ulcer OR diabetic foot lesion AND hydrogel dressing OR application hydrogel AND wound healing

v v v

v ¥ v v

The number of articles Number of articles The number of articles
that were netted at netted at the that were netted at the
the beginning of the beginning of the beginning of the

Google Scholar pubmed database semantic scholar
database (N: 12) (N: 87) database (N:1)

The number of articles
netted at the beginning
of the science direct

database (N:333) (N:0)

The number of articles Number of articles Number of articles
netted at the netted at the netted at the
beginning of the beginning of the beginning of the
Garuda database proquest database DOAJ database
(N:0) (N:0)

¥ v v

v v v

|

Exclusion

1) Manuscripts in abstract or inaccessible form
2) The article does not match the research
topic (N: 126)

Figure 1: Flowchart of the investigation

Number of articles after
screening (inclusion)
database? (N:11),
database2 (N: 77)
database3 (N:1)
database4 (N:39)

inclusion

v

1. Subjectnot diabetic foot ulcer

2. The year of publication is less than the last 10 years

—| 3. Full text

4. Articles not paid

5. The languages used are Indonesian and English
(N: 128)

Number of articles that are
accessible and eligible
(N:2)

v

Number of articles that
fit the due diligence
(N:2)

v

Number of articles accepted
(N:2)
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Table 1: Results

No Title/Author
name, author

Journal name Research purposes Population and sample

Types of research

Method of collecting data

Important findings

1 Title: UNIMUS To determine the The whole population
Wound healing Journal (University effectiveness of diabetic patients with
using 0.9% of Muhammadiyah wound healing with  ulcers. The sampling
NaCl and Semarang) 0.9% NaCl and technique uses purposive
Hydrogel hydrogel on ulcers  sampling so that samples

for Diabetes diabetes mellitus.
Mellitus Ulcers

at Semarang

obtained in the hydrogel
group of 30 people, in
the 0.9% NaCl group 30

City General people.
Hospital
Purnomo
etal. [16]
2 Title: Journal of Wound  To determine the There is 1 group with
A diabetic foot  care development of the population of elderly

wounds treated
with hydrogels
and hyperbaric

ulcer treated
with hydrogel
and hyperbaric

patients, diabetics
Hydrogel group with
hyperbaric oxygen with

oxygen oxygen therapy, sample 1 person, namely
therapy: a case and to determine a 71-year-old man with
study the efficacy of type 2 diabetes

Aguiar topical hydrogels

etal., [17] in conjunction

with HBOT on the
healing process

of diabetic foot
wounds to improve
recovery and quality
of life.

This type of research

is quantitative using an
experimental design.
Using an instrument
measuring the range of
wound status.

This type of research
is a case study in

the Joint Hydrogel
group with hyperbaric
oxygen (HBOT).

Data collection in this
study used an instrument,
namely an observation
sheet on diabetic foot ulcer
patients who were given
hydrogel intervention and
0.9% NaCl. Intervention
and observation in
patients who were given
hydrogel was 3 days
once for 9 days, whereas
in patients who were
given NaCl, observations
and interventions were
carried out every day.
Observations were carried
out longitudinally, namely
an instrument to measure
the process of wound
development using an
assessment of the range
of wound status of Bates
Jansen. To know the
progress of the wound with
each intervention.

In this case study

group 1: hyperbaric
oxygen was administered
5 times a week for

60 days, while dressing
changes and hydrogel
were administered once
a day for 60 days. (60
treatment sessions)

Data collection techniques
by collecting the results
of clinical history and
physical examination
tests of patients once

a week, recording
photos of injuries, and
observing every time

a dressing is changed,
namely every day for

60 days, observations by
measuring wound size,
wound depth, wound
edge condition, area
necrotic tissue, type

of exudate, amount of
exudate, condition of the
skin around the wound,
peripheral edema, size
of granulation tissue, and
size of epithelialization.

Healing of diabetes mellitus ulcers
using 0.9% NaCl compresses did

not show significant improvement/
changes.

The Bates-Jansen score in 9 days of
treatment has decreased between 2
and 3 points, so it takes a long time to
achieve regeneration-maturation grade
wound repair.

Whereas in the hydrogel group, the
wound score decreased between

10 and 13 points, with the wound
edges being clearly distinguished and
adjacent to the wound bed, the color
of the wound was bright red or whitish
to the touch. This means that hydrogel
is 3 times more effective than 0.9%
NaCl because the smaller the mean
value of wound healing, the closer to
healthy tissue.

The results of the article showed that
the cure of DFU with the use of a
combination of topical hydrogel and
oxygen supply increased the healing
of DFU.

After 7 days of treatment there was

a reduction in edema, and there was
granulation tissue in the wound bed. In
the 19" session, granulation continued
to be observed, wound contraction
decreased. Session 26 had well
vascularized granulation tissue, lower
fibrinous count, less edema around
the wound, better wound appearance
with regular wound edges and reduced
wound size. The hydrogel keeps the
wound moisture level stable without
causing skin maceration. In session
46 the formation of granulation tissue
remained, there was less and less
fibrinous, the depth of the wound
decreased, the open area continued
to decrease, the epithelium began to
cover almost the entire surface and
edges of the wound. In session 58 the
open wound fell further. And the patient
underwent a total of 60 sessions
without complications.

Then research with a diabetic foot ulcer that
was treated with hydrogel and hyperbaric oxygen
therapy with a case study research design or a case
study with a case of a 71 year old patient with type 2
diabetes who came to the RSU with a bullous wound
on the left toe that worsened so that it had to be
amputated. Angiotomography of the lower leg shows
marked atheromatous disease of the arteries, with
moderate (50-75%) stenosis in the middle third of
the left superficial femoral artery. The post-operative
wound had malodorous serosanguinous drainage, and
necrotic areas with exposed muscles and tendons [18].

The results of the study in the two articles above
show that the characteristics of respondents in the use of
hydrogels in healing diabetic foot ulcers do not limit age,
from preschool children to over 60 years of age can use
hydrogel as a topical to help heal diabetic foot ulcers.

Interventions and instruments

Study Purnomo et al., (2014) perform hydrogel
intervention for diabetic ulcer healing. The goal is to
maintain the isolation of the wound environment so
that moisture remains and reduces the risk of infection.
Treatment is carried out every 3 days 1 time for 9 days.
Observations were carried out longitudinally, namely
both measuring wound status using the Bates-Jansen

wound assessment

instrument,

namely evaluating

wound size, wound depth, wound edge condition,
tunneling in the wound, type of necrotic tissue, area of
necrotic tissue, type of exudate, amount of exudate,
skin condition around the wound, peripheral edema,
granulation tissue size, and epithelialization size every
dressing change that is every 3 days.

Research conducted by Aguiar et al., (2017),
namely, by changing the hydrogel dressing every day for
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60 days. The wound was cleaned with 0.9% saline, and
then hydrogel was applied and closed using a secondary
dressing. During the treatment the patient was measured
blood pressure, heart rate, respiratory rate, temperature,
and blood glucose. Patients were instructed to stick to a
diet and control blood sugar, maintain, and protect the
wound from injury and get plenty of rest. In addition,
every change of dressing on the wound, photographic
documentation and observations of the wound are taken,
in the form of wound size, wound depth, wound edge
condition, necrotic tissue area, type of exudate, amount
of exudate, condition of the skin around the wound,
peripheral edema, size of granulation tissue, and the size
of the epithelialization. According to the researcher, the
research above shows that wound care using hydrogel
dressings can help accelerate wound healing.

Comparison/ratio

On research Purnomo et al., (2014), made a
comparison of two groups, namely, the group treated
with a hydrogel dressing and the group treated with
a 0.9% NaCl dressing. Observations were carried out
longitudinally, namely, both measuring wound status
using the Bates-Jansen wound assessment instrument
foreach wound treatment carried out, namely, evaluating
wound size, wound depth, wound edge condition,
tunneling of the wound, type of necrotic tissue, area of
necrotic tissue, type of exudate, the amount of exudate,
the condition of the skin around the wound, peripheral
edema, the size of the granulation tissue, and the size of
the epithelialization. In wound care using hydrogel, the
observations were carried out according to the dressing
change schedule. While wound care using 0.9% NaCl,
observations were made every day. Measurements
were carried out by the researcher and his assistant.

The results of the comparison of the two in
the first 3 days have not seen a change, but on the
6" and 9" days there is a very significant change in the
results of measurements and observations, the mean
value using NaCl from 23.26 to 20.67 in 9 days only
experienced 3 points. Whereas in wound care using
hydrogel, the mean value was obtained from 23.63 to
10.00, namely, the wound score decreased between
10 and 13 points, with the edges of the wound being
clearly distinguishable and adjacent to the wound bed,
the color of the wound was bright red or whitish to the
touch. This can be seen in the range of wound status
according to Bates-Jansen, the smaller the mean value
of wound healing, the closer to healthy tissue. It was
seen that hydrogel was proven to be 3 times more
effective than 0.9% NaCl.

Hydrogel effectiveness

Researcher Purnomo et al., (2014), stated that
the results of observations after the 3 day were not too
visible, but on the 6" and 9" days the change was obtained

from the mean value from 23.63 to 10.00, that is, the
wound score decreased between 10 and 13 points, with
a sharp edge of the wound. Clearly distinguishable and
adjacent to the wound bed, the color of the wound is bright
red or whitish to the touch. The value of 10.00 based on
the Bates-Jansen wound status range was included in the
wound regeneration-maturation range. This can be seen
in the range of wound status according to Bates-Jansen,
the smaller the mean value of wound healing, the closer to
healthy tissue. So this proves that the use of hydrogels is
effective in helping the wound healing process.

OnresearchAguiaretal., (2017), itwas observed
that the use of hydrogels was carried out every day
when changing dressings and after 7 days of treatment,
there was a reduction in edema, with a small amount
of fibrinous material and granulation tissue in the wound
bed. In session 19, granulation continued to be observed,
wound contraction decreased. Many changes occurred
in session 26, there were granulation tissue that was well
vascularized, the amount of fibrinous material was lower,
there was less edema and the appearance of the wound
was better, the wound edges were clearly visible and the
size of the wound was reduced. In this wound, hydrogel
plays a role in keeping the moisture level of the wound
stable without causing skin maceration. At session 46,
granulation tissue formation persisted, wound depth was
reduced. The new epithelium covers almost the entire
surface and edges of the wound. In session 58, the open
wound fell further. During the intervention, there were
no discomfort or complications from using the hydrogel
during the 60 sessions the patient underwent. The results
of these observations indicate that the use of hydrogel
for wound care has improved well.

The results of the two articles above show that
the most effective article to be applied to diabetic foot
ulcer patients is the article belonging to Purnomo et al.,
(2014) with the title of the effectiveness of wound healing
using 0.9% NaCl and hydrogel on diabetes mellitus
ulcers at the Semarang City General Hospital, because
the wound healing time is very short, namely, 9 days.

According to the researcher, the two studies
above show that the use or replacement of hydrogel
dressings that are carried out every day can show
better results, for example, reduced edema and faster
granulation tissue compared to using NaCL.

Nursing implications

Based on the results of the review in the
two scientific articles above, it shows that the use of
hydrogel is very influential on healing diabetic foot
ulcers, in terms of the time of using hydrogel 7-9 days,
good changes have been seen, starting from the
presence of granulation tissue, namely the color of the
wound is bright red or whitish when touched, the edges
of the wound are bright red or whitish to the touch a
clearly identifiable wound adjacent to the wound bed.
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If in the world of nursing using hydrogel as a
topical in healing diabetic foot ulcers, with its very simple
use, and a very fast healing time span, it will save time
from patient to patient, thereby reducing the nurse’s
workload. However, the therapy of giving hydrogel to
diabetic foot ulcers must still be carried out by nurses in
accordance with standard operating procedures as they
should. Before administering hydrogel therapy, the nurse
must first assess the patient’'s wound, to determine the
type of therapy that can be given, and the nurse can find
out whether with this type of wound hydrogel therapy
can be given so that there is no worsening of the wound.

Conclusion

Based on the results of the literature review
of the two scientific articles above, it shows that the
characteristics of respondents in the use of hydrogels in
healing diabetic foot ulcers do not limit age, from preschool
children to over 60 years of age can use hydrogel as a
topical to help heal diabetic foot ulcers. Healing of diabetic
foot ulcers using hydrogel is very short, within 7-9 days
good changes can be seen, starting from the presence of
granulation tissue, namely the color of the wound is bright
red or whitish when touched, the edges of the wound are
clearly visible. In addition, hydrogel has moist properties
that can hydrate the wound, keep the wound moist, not
irritating, and has the advantage of being able to help
slough off necrotic tissue (black/yellow dead tissue).
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