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STRUCTURED ABSTRACT

Background: Diabetic Foot Ulcers (DFUs) are a major complicatiaf Diabetes
Mellitus (DM), resulting from a combination of nemathy, peripheral arterial
disease (PAD), and poor glycemic control. DFUs aleading cause of lower limb
amputations, contributing to increased morbidity fealthcare costs. Proper wound
healing requires moisture retention, infection colntand vascularization, leading to
the exploration of novel treatments such as topitiaholol maleate, hydrogel
dressings, and silver colloid gel.

Objectives. This study aims to compare the efficacy of topi€aholol maleate
(0.5%) with Amorphous hydrogel and silver colloidesising gel in chronic DFU
management. It also evaluates the safety profipital Timolol and its impact on
wound healing rates after two weeks of treatment.

Methods: A randomized controlled trial (RCT) was conductéa gertiary healthcare
center. 114 patients with chronic DFUs (>6 weeksnfected, non-ischemic) were
randomized into two groups: Group A (Test Groupgc&ved topical Timolol
maleate (0.5%) along with moist saline dressingsou@ B (Control Group):
Received Amorphous hydrogel and silver colloid ggthe standard dressing. Wound
healing progress was assessed using ulcer areactimgugranulation tissue
formation, and epithelialization rates.

Results: The study found that ulcers treated with topicahdiol had a higher
percentage reduction in wound size than compareittess treated with hydrogel and
silver colloid, but this difference did not readatsstical significance. Additionally,
no significant adverse effects were observed inTineolol group, making it a safe

and effective treatment option for DFUs.

Xii



Conclusion: Both topical Timolol and amorphous hydrogel withvei colloid
dressing demonstrated comparable efficacy in primgotound healing in patients
with diabetic foot ulcers. Despite slight differesscin the percentage reduction of
wound size, the results were not statistically iicgnt, suggesting that both
treatments create a similarly conducive environnf@ntissue repair. Topical Timolol
maleate (0.5%) is a promising adjunct in chronicUDffeatment. Given its cost-
effectiveness, ease of application, and safetylds potential for widespread clinical
use, particularly in resource-limited settings. tRar longitudinal and multicenter

studies are needed to validate these findings.

Keywords: Diabetic Foot Ulcer (DFU), Timolol maleate, Hydrogel dressings,

Silver colloid gel, Wound healing, Peripheral arterial disease (PAD), Neuropathy,

I nflammatory response, Tissue remodeling, Advanced wound care
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INTRODUCTION

Diabetes mellitus (DM) is a chronic metabolic disorder caused by insulin
insufficiency, leading to persistent hyperglycemia and multisystem complicationst.
Over the past two decades, diabetes has emerged as a mgjor global heath concern,
with its incidence expected to surpass 360 million cases by 2030%°. One of the most
severe complications of diabetes is the development of diabetic foot ulcers (DFUS),
which result from a combination of inadequate foot care, peripheral neuropathy,
peripheral vascular disease (PVD), and uncontrolled blood glucose levels®. DFUs
primarily develop in areas of the foot subjected to prolonged pressure and stress,
making them highly susceptible to chronic non-healing wounds’. Epidemiological
studies indicate that DFUs affect 15% of diabetes patients during their lifetime, with
prevalence rates ranging between 4% and 27%°. These ulcers have shown an
increasing trend in recent decades, leading to a substantial burden on healthcare

systems'o,

DFUs are among the leading causes of lower limb osteomyelitis and
amputation, contributing to nearly 50%-70% of all lower limb amputations
worldwide’. The primary goal in DFU management is to achieve rapid wound closure
through optimized wound healing strategies'®3. The choice of treatment depends on
ulcer severity and vascularization of the affected limb, requiring an integrated
approach involving debridement, revascularization, infection control, pressure
offloading, and appropriate wound dressings'*®. Traditionally, saline-moistened
gauze dressings were used for DFUs, but they often failed to maintain the moist
wound environment essential for healing. As a result, modern advanced wound

dressings such as hydrogels, silver-based dressings, and novel pharmacological agents
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like topical timolol have been explored for their superior wound healing

properties'®’.

Hydrogel dressings have been widely utilized in wound care due to their ability to
maintain a moist wound environment, facilitating autolytic debridement and
enhancing keratinocyte migration for re-epithelialization [Dumville!®, 2013; Zhao'/,
2024]. These dressings, composed primarily of water, are particularly effective for dry
wounds that require hydration to support fibroblast function and collagen synthesis
[Zhao'/, 2024]. A meta-analysis of 15 randomized controlled trials showed that
hydrogel dressings significantly improve healing rates, reduce healing time, and
enhance epithelialization in DFUs compared to conventional dressings [Zhao'/,
2024]. However, one limitation of hydrogelsis their lack of antimicrobia properties,
which may make them less effective in managing infected or biofilm-associated

ulcers.

Timolol, a nonselective B1/B2-adrenergic receptor antagonist, has long been used as
an ophthalmic solution for reducing intraocular pressure in glaucoma patients.
However, recent research has highlighted its off-label application in dermatology and
wound healing. Studies indicate that p2-adrenergic receptors (B2ARS) are present in
keratinocytes, fibroblasts, and melanocytes and play arole in delaying wound healing
by inhibiting keratinocyte migration'®!®, By blocking B2ARs, timolol accelerates
epitheliaization, promotes angiogenesis, and enhances fibroblast proliferation,
making it a promising agent for chronic DFUs. Clinical trials and observational
studies have demonstrated that topical timolol significantly reduces ulcer size,
promotes granulation tissue formation, and shortens healing time compared to

conventional treatments [Cornwell*®, 2024; Cahn'®, 2020; Menezes®, 2023].
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Additionally, timolol is low-cost, non-invasive, and easy to apply, making it

particularly beneficial in resource-limited settings.

While each of these advanced treatments offers distinct benefits, a direct
comparative study evaluating their relative efficacy in DFU healing remains lacking.
Timolol, with its vasodilation and keratinocyte migration properties, may offer a
pharmacol ogical advantage over passive moisture-retentive hydrogel dressings. Given
the complex and multifactorial nature of DFUs, understanding the comparative
effectiveness of these therapies could help optimize wound management protocols

and improve clinical outcomes.
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Objectives

OBJECTIVE OF THE STUDY

e To assess the efficacy of topical application of Timolol maleate 0.5% drops
compared to topical Amorphous hydrogel and silver colloid dressing gel in
healing rate for chronic uninfected diabetic ulcers at the end of 4 weeks

e To assess the safety of topical application of Timolol maleate in diabetic foot

ulcers
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REVIEW OF LITERATURE

WOUND HEALING

Wound healing is a complex and dynamic biologmacess that involves a

series of coordinated cellular events aimed abrgsf damaged tisséie
Key Factors in Wound Healing

The repair of minor and superficial skin injuri@smarily relies on epidermal
migration where keratinocytes move to cover the medbgite. Unlike deep tissue
regeneration, this process does not necessarilyireecextensive keratinocyte
proliferation and often results in faster healing. partial-thickness wounds,
remaining hair follicles and skin appendages withiewound bed serve as reservoirs
for keratinocytes, promoting healing from both therior and exterior of the wound.
However, full-thickness wounds lack these strucaed must heal from the wound

margins, often requiring wound contraction to fisie closure in deeper wourté$®
Phases of Wound Healing

Wound repair occurs through four interconnected amerlapping phases,
each crucial for effective healing. These includeagulation, inflammation,
migration-proliferation, and remodeling, all of whiplay a distinct role in restoring

skin integrity.
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FIGURE 1: GRAPHICAL REPRESENTATION OF WOUND HEALING 24
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Unlike acute wounds, chronic wounds do not follavinear progression of
biological and molecular events, as illustrated=igure 2. In non-healing wounds,
different areas may simultaneously be at varyirgges of the healing process,
leading to asynchronous transitions between phd$es.complexity extends beyond
just a lack of progression, making it difficult éatrapolate findings from acute wound
studies to chronic wound healfig

Research based on animal models has demonstratesggecific molecular
anomalies can significantly impact wound healingr E&xample, mice deficient in P-
and E-selectins, plasminogen, tissue plasminogémasar, urokinase plasminogen
activator, basic fibroblast growth factor-2 (bFGF{#broblast growth factor-1 (FGF-
1), and inducible nitric oxide synthase (iINOS) dxhidelayed wound repair.
Conversely, certain genetic modifications, such @serexpression of matrix
metalloproteinase-1 (MMP-1) or antisense inhibitioh CD44 (hyaluronic acid
receptor), can negatively impact healing. Intenggyi, some mutations have been
found to accelerate wound healing, as seen in estuidivolving skn-1a or Smad-3
knockout micé’. These findings suggest that modulating growthofag signaling
pathways, and extracellular matrix interactionsldquovide new therapeutic avenues

for enhancing human wound healing.

COAGULATION AND INFLAMMATION: PHASES 1, 2

The different phases of wound healing iaterconnected, with overlapping
effects that extend beyond their immediate biolalggmals. Following tissue injury, a
fibrin plug rapidly forms at the site, attractingflammatory cells and initiating the
coagulation process. This plug, composed primaiilgolymerized fibronectin, fibrin
(from fibrinogen), thrombospondin, and vitronectprovides hemostasis, infection

protection, and a temporary wound cd¥éf Platelets embedded within this plug
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release critical growth factors, including platederived growth factor (PDGF) and
transforming growth factor-beta 1 (TGH), which regulate early cell recruitment
and later contribute to extracellular matrix (ECid)matior?®.

The activation of fibrinogen to fibrin by thrombiralso produces
fibrinopeptides A and B, which play an additionaler in recruiting inflammatory
cells to the wound sif& The endothelial synthesis of selectins slowsutating
leukocytes, allowing them to bind integrins and raig through endothelial gaps into
the extracellular matrix via diapedeSisThese inflammatory cells perform essential
roles in wound debridement, with macrophages androghils being particularly
important. However, in diabetic wounds, their fuoetis often impaired, contributing

to delayed healirf§.

FIGURE 3. THE STAGES OF WOUND REPAIR AND THEIR MAJO R

CELLULAR COMPONENTS. %

haemostasis inflarmmation

mast cell

monocyte @
) T©
o8 0 ©° 0 856 o

1

remodelling proliferation

activated
keratinocytes

y
\:'o‘\\\\ ){ — blood \i:c])
ﬁ collagen

©o© © © 9 © ©° © o o0 © ©9 © ©° ®© o

myofibroblast

Page 8



Review Of Literature

Immediately following injury, tissue hypoxia resulfrom damaged blood
vessels, which may initially seem detrimental muactually beneficial for initiating
the next phase of healing. Hypoxia triggers keypoeses, including keratinocyte
migration, fibroblast proliferation, early angiogesis, and upregulation of cytokines
and growth factors such as PDGF, VEGF, and PG&E- Within two to three days, a
wide range of cytokines and growth factors are asted by inflammatory and
cutaneous cells. Circulating monocytes differestiahto macrophages, while
fibroblasts and endothelial cells migrate to thigiriy site, forming early granulation
tissue that facilitates wound contraction and @&és the next stage of repair.

Wound repair begins with haemostasis, where alptapdug prevents blood
loss and a preliminary fibrin matrix is formed. lathmation then ensues to remove
debris and prevent infection, commencing with neuhil influx, which is promoted
by histamine release from mast cells. Monocytewearater and differentiate into
tissue macrophages to clear remaining cell debdsn@utrophils. During the phase of
proliferation, keratinocytes migrate to close wowgag, blood vessels reform through
angiogenesis, and fibroblasts replace the initidlyned fibrin clot with granulation
tissue. Macrophages and regulatory T cells (Tregs)also vital for this stage of
healing. Finally, the deposited matrix is remodelléurther by fibroblasts,

myofibroblasts generate an overall contraction ofimd as blood vessels retract.

PHASES 3, 4: REMODELING AND MIGRATION-PROLIFERATION

As inflammation subsides, wound contraction it These later stages
depend on ECM protein production, angiogenesisatk@cyte migration, and tissue
remodeling. Structural proteins such as collagemsnectin, and fibronectin provide
a framework to restore tissue integrity and cetlutaobility. The process of

angiogenesis, essential for restoring oxygen angliemés to the wound, occurs
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alongside granulation tissue development and fibsitproliferation. Myofibroblasts,
a specialized fibroblast phenotype, play a key noleontraction, which is a rapid and
efficient mechanism of wound closure. However, diab wounds exhibit
impairments in these processes, often showing sk@matrix deposition, including

collagen and fibronectin accumulation, which calagéealing™.

FUNCTIONS OF INTEGRINS

Cellular movement is fundamental for processes dikgiogenesis, fibroplasia,
and keratinocyte migration. Endothelial cells anbrdblasts migrate into the
developing granulation tissue, while keratinocytesst traverse the fibrin-rich wound
bed. This migration relies on enzymes such as nasld plasminogen activator
(uPA), tissue plasminogen activator (tPA), and matretalloproteinases (MMPS) to
break down structural barriéfs

Integrins, a family of transmembrane receptorsyph critical role in
facilitating cell-matrix and cell-cell communicatio These receptors bridge
intracellular cytoskeletal components with the ECMlowing cells to detach,
migrate, and reattach during wound healing. Theeeah least 243 heterodimers,
formed from 18 and 8B subunits, which regulate cell movement and stg8li
In dermal fibroblasts, integrin switching occurgd3ays after injury, shifting from2
to a3 andab5 subunits, which enhances fibroblast migratiorodlyh the fibrin-rich
ECM. Additionally, vascular endothelial growth fact(VEGF) receptor flt-1 is
upregulated during angiogenesis, though its exfmess reduced in delayed-healing
wounds. The interaction betweemf5 integrin and angiogenic stimuli is necessary

for endothelial cell migration and new blood vedsematior?32
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MIGRATION OF KERATINOCYTES
Hemidesmosomes, anchoring basal keratinocyttsetbasement membrane,

must break down for keratinocytes to migrate. Tnigcess requires a coordinated
interaction between growth factors, integrins, MMRad structural proteins. The
disassembly of laminin-5 from6p4 integrin initiates keratinocyte detachment, while
the clustering ot3B1 integrin facilitates lamellipodia formation, whidgs essential
for cell movemerit. GTPases (Rho, Rac, and Cdc42) act as moleculdches,
regulating integrin phosphorylation and keratinecgtigratio*. Keratinocytes move
forward by extending lamellipodia, while basal Keracytes exhibit a "leapfrog”
movement over adjacent cell. Additionally, an aatable forms within migrating
keratinocytes, enabling wound closure via a putsegsmechanism, a process also
observed in adult corneal rep&ir

Further keratinocyte proliferation is triggered hytogen-activated protein
kinases (MAPKS), interleukinel(IL-1a), and calcium signaling, which regulate cell
motility, differentiation, and ECM interactio?fs Proteolytic enzymes, such as MMPs
and plasminogen activators, help dissolve therfilstot. MMP-1 (collagenase-1) is
induced by interactions between Kkeratinocytes, agelh, and a3p1l integrin,
promoting ECM remodelint.

MMP-9 plays a crucial role by breaking down typé dnd VIl collagens,
which are key components of anchoring fibrils arasdment membranes, while
MMP-10 (stromelysin-2) degrades other non-collagesnonatrix proteins, further

enhancing keratinocyte migration and wound remogd&li
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PROLIFERATION OF KERATINOCYTES

Within hours of injury, keratinocytes begin migragi to cover the wound
defect. However, in larger wounds, cell migratidona is insufficient, necessitating a
proliferative burst to expand the keratinocyte gapan. This proliferation is
regulated by tumor suppressor genes (TP53, CKAPZ3), epidermal growth factor
(EGF), and transforming growth factor-alpha (T@F-Additionally, TGF-related
activins influence fibroblast and keratinocyte geshtion, further supporting tissue

regeneratiotf.

REMODELLING OF ECM AND CONTRACTION OF WOUND

Although keratinocyte migration is vital for woutealing, angiogenesis and
wound contraction also play critical roles, espician chronic wounds. In DFUS,
ineffective contraction is a significant barrierttealing.

Within a week of injury, critical processes ocdagluding:

e Matrix deposition, facilitated by PDGF, TGE-VEGF, and fibroblast growth
factors (FGFs)
e Fibroblast-to-myofibroblast transition, driven b&F-o

o Early remodeling, initiated by serine proteases MiwPs>

As healing progresses, MMPs degrade the ECM, wimitlally serves as a
scaffold for cell migration. Collagen type Il igposited first, followed by collagen
type |, which undergoes hydroxylation, peaking aithree weeks post-injury.
However, even after complete closure, healed stimesies only 60% of the tensile
strength of uninjured skin, highlighting the loreg+h fragility of previously wounded

areaé’.
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FIGURE 4. FACTORS CONTRIBUTING TO CHRONIC WOUND
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Chronic wounds often become colonized by bactenbich exacerbates
inflammation and disrupts the normal healing precés these wounds, keratinocytes
exhibit abnormal activation, leading to hyperpmaiition but impaired migration,
preventing proper re-epithelialization. A signiintaproportion of wound-resident
cells, including macrophages and fibroblasts, eateenescent state, characterized by
the senescence-associated secretory phenotype JSABB phenotype amplifies
inflammation, triggers the release of reactive etygpecies (ROS), and perpetuates
cellular dysfunction. Additionally, advanced glyicet end products (AGES)
accumulate in the wound microenvironment, furth@ridg inflammation and cellular
senescence. These combined factors contribute ¢essive tissue degradation,
impaired cellular activity, and the failure of chro wounds to progress through

normal healing phases.
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DIABETIC FOOT ULCER

DEFINITION

The term “diabetic foot” refers to a complicatioh diabetes mellitus that
involves infection, ulceration, or destruction afep tissues in the lower limb, often
associated with neurological impairments and varyegrees of peripheral vascular
disease (PVD). A diabetic foot ulcer (DFU) is sfiieally defined as an open wound
on the foot of a person with a current or past wasis of diabetes mellitus, typically
accompanied by neuropathy and/or peripheral aftditseease (PAD) in the lower

limbs*.,
Risk Factors for Diabetic Foot Ulcers

Several factors contribute to the development D#FUs, with diabetic

neuropathy, peripheral vascular disease, and footdauma being the primary risks.
Diabetic Neuropathy

Diabetic neuropathy is responsible for ne&@0#6 of DFU case® It results from
prolonged hyperglycemia, whiatlamages sensory, motor, and autonomic nerve

fibers.

e Motor neuropathy leads tomuscle weakness, atrophy, and deformitiesvhich

alter foot biomechanics.

e Sensory neuropathy causes aloss of pain, temperature, and pressure

perception, making patients unaware of minor injuries.

e Autonomic dysfunction leads tovasodilation and decreased sweatingesulting

in skin dryness and fissuring creating an entry point for bacterial infectitffS,
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Peripheral Arterial Disease (PAD)

People with diabetes ar2-8 times more likely to developPAD, which
manifests earlier and progresses more aggressitey in non-diabetics. It
commonly affects théower limb arteries, particularly those between tlhekle and

knee.

e PAD is a majorrisk factor for DFU and is also independently linked to

cardiovascular disease

e Even minor wounds increase tbgygen and nutrient demandin the foot.
WhenPAD restricts blood supply, tissue breakdown accelerates, increasing

the risk ofnon-healing ulcers and amputation¥’.

e The majority of diabetic foot ulcers have a neuroischemic origin

particularly in older adulfg.
Foot Trauma and Structural Deformities

Loss of sensation idiabetic neuropathy makes patients prone tecurrent
minor injuries from both internal factors (e.g., nail trauma, calluses, foot
deformities) andexternal factors (e.g.,burns, improper footwear, foreign objects

inside shoek These unnoticed injuriggogress into chronic ulcersover time.
Commonstructural foot deformities associated witDFUs include:

e Hallux valgus

e Flat foot

e Charcot neuroarthropathy

¢ Claw toes and hammer toes

Page 15



Review Of Literature

These conditions increaabnormal plantar pressures which in turn elevate

the risk ofulcer formation.
Additional Risk Factors
Other factors that further increase the likelihob®FU developmentinclude:
e History of previous foot ulcers or amputations
e Diabetic nephropathy and visual impairment
e Poor glycemic control
e Smoking

e Male sex as some studies suggest men with diabetes del#dfs more

frequently than women

e Low socioeconomic status limited healthcare access and lack of
education all of which contribute todelayed detection and poor

management of foot ulcer®.

FIGURE 5. DIABETIC FOOT ULCER RISK FACTORS %0
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DIABETIC FOOT ULCER PATHOPHYSIOLOGY 5152

Prolonged hyperglycemia in diabetes leads to néiher damage through
multiple pathways, including the accumulation o¥aced glycation end products
(AGEs), activation of protein kinase C (PKC), iresed oxidative stress (reactive
oxygen species), nitric oxide (NO) inhibition, DNAlamage, and chronic
inflammation. Among the different types of diabateuropathy, the most prevalent is

distal sensorimotor polyneuropathy, which prognresgiaffects the lower limbs.

Over time, neuropathy-induced foot deformities eleg, altering weight
distribution and leading to areas of high-press$oa€eling. This results in keratosis and
callus formation due to repeated mechanical st&isse callused areas experience up
to 20 times more pressure than the surrounding gkénpresence of calluses serves as
an indicator of disease severity. Excessive pressarcallused areas can cause tissue
breakdown, leading to ulcer formation beneath thléus and increasing the risk of

skin fissuring and foot cracking.

Nearly 50% of individuals with diabetes developtfalcers due to peripheral
vascular dysfunction, which is further aggravatedniicrocirculatory impairments.
Early diabetes-related vascular changes includeowad -capillaries, thickened
basement membranes, and arteriolar hyalinosish&umiore, diabetes is associated
with accelerated atherosclerosis, predominantlgctifig the tibial arteries, leading to

restricted blood flow to the lower limbs.

Endothelial dysfunction and vascular smooth mustieormalities, resulting
from prolonged hyperglycemia, cause vasoconstrictdue to a reduction in
vasodilator production. Additionally, an increasen ithromboxane A2, a

vasoconstrictor and platelet aggregation agonistnptes plasma hypercoagulability,
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contributing to occlusive vascular disease. Theascwar alterations result in
diabetes-related ischemia, which, combined withrowgathy, leads to impaired

wound healing and ulcer formation.
Disrupted Wound Healing in Diabetic Foot Ulcers

Regardless of the initial cause of diabetic foounds, the primary challenge
lies in dysfunctional wound healing, which conttidm significantly to morbidity and
mortality. In normal wound healing, when the epidal barrier is disrupted, the
process is mediated by growth factors and cytokmeésased by immune response-
activated cells, including fibroblasts, endothelkalls, keratinocytes, platelets, and

phagocytes.

FIGURE 6: DIABETIC FOOT ULCER PATHOPHYSIOLOGY. %2
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This coordinated response ensures wound closur@eme regeneration through

four overlapping phases:

1.

Hemostasis Phase- Platelets andcoagulation factors accumulate at the

injury site to prevent further bleeding and ingatot formation.

Inflammation Phase — This phase involves therecruitment of

inflammatory cells to clear debris and eliminate pathogens.

Tissue Formation (Proliferation) Phase — Inflammation subsides, and
fibroblasts, keratinocytes, and endothelial cellsbecome proliferative,

leading tatissue repair, angiogenesis, and granulation tissdermation.

Remodeling Phase- The extracellular matrix (ECM) igeorganized and

strengthened leading tdfinal wound closure and tissue maturation.

However, indiabetic wounds delays and abnormalities in these phases

prevent the transition tefficient tissue repair, contributing tochronic, non-healing

wounds

SIGNS AND SYMPTOMS OF DIABETIC FOOT WOUNDS

Diabetic foot wounds present witlh range of symptomsthat can indicate

infection, neuropathy, or vascular compromiseCommon signs include:

Pain (either chronic discomfort or complete numbness)

Inflammation (swelling, redness, warmth, pain, and functiongairment)

Infection indicators (pus drainage, discharge, foul odor, and nectisttie)

Numbness and dull sensatioia sign of nerve damage)
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e Fever and chills (suggesting avorsening infection which can bdimb or life

threatening)
Assessment of Diabetic Foot Ulcers (DFU)

A comprehensive evaluation of the vascular, epiddr neurological, and

musculoskeletal systems is fundamental in DFU diagnand management.

Visual Examination: A thorough dermatological inspection includes assent of
the plantar, dorsal, medial, lateral, and posteioot surfaces. Particular attention is
given to each toenail to identify fungal infectipndeformities, or trauma.
Additionally, skin fissures or maceration betweeast may indicate moisture-related
breakdown, increasing the risk of secondary inbexti The presence of sudomotor
dysfunction or autonomic neuropathy symptoms magp &le evident during visual

inspection®.

Vascular AssessmentDue to the high prevalence of peripheral vasculaeake
(PVD) in diabetes, a thorough vascular examinati®nessential. This includes
palpation of peripheral pulses in the superficgmhbral, posterior tibial, popliteal, and
dorsalis pedis arteries to assess blood flow adsquRVD can significantly delay
wound healing, leading to persistent and infectézkra. A simple yet effective
method to evaluate arterial occlusion is by meagusiystolic blood pressure in both
the ankles and arms using a Doppler probe. Theedbrdchial index (ABI) is
determined by dividing the higher of the two bratigressures by the highest of the

four ankle and foot pressurés

e Normal ABI values range betweed.0 and 1.3 as ankle pressure typically

exceeds arm pressure.

e ABI > 1.3 suggestarterial calcification leading to non-compressible vessels.

Page 20



Review Of Literature

e ABI < 0.9 indicates PVD, often associated with250% arterial

stenosis.

e ABI between 0.4 and 0.%ignalsmoderate arterial blockage (claudication-

related).

e ABI < 0.4 or ankle systolic pressure < 50 mmHgsuggestritical limb

ischemig indicatingadvanced vascular insufficienc§.

Clinical correlation exists between ABI and lowextremity function,
including walking speed, distance, balance, and ralvephysical activity.
Additionally, low ABI values have been linked torooary heart disease, renal
dysfunction, transient ischemic attacks (TIA), atwke®. Since arterial calcification
can sometimes falsely elevate ABI values, toe blpmssure measurements and the
toe-brachial index provide a more accurate assesswievascular functioid. If
claudication symptoms persist despite a normal ABkest, additional segmental

pressure assessments and post-exercise ABls sheplerformed.

Temperature and Sudomotor Dysfunction:Foot skin temperature is measured on
the dorsal surface of the hand for comparison. Anab temperature gradient exists
from warm tibial regions to cooler to8s A portable thermometer can provide
objective foot temperature readings, with elevatethperatures being linked to

sudomotor dysfunction and an increased risk ofriftmenatior?” %8

Neurological Assessment for Diabetic Neuropathy:A concise history and
neurological examination can help detect diabetieropathy. The classic symptoms

include:
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e Burning sensations

e Tingling ("pins and needles")
e Sharp, stabbing pain

e Muscle spasms

Neuropathy commonly presents symmetrically in aocking and glove"
distribution, worsening at night. The Neuropathyr@yom Score (NSS) is a validated
tool used to screen for diabetic peripheral neutopawith high predictive

accuracy>®®

Physical Examination of Sensory PerceptionTo assess sensory deficits, clinicians

evaluate the perception of pinprick pain, warmightl touch, and pressure using:
e Cotton wool (for light touch sensation)
e Metal rods (for warmth perception)
e Biothesiometer or tuning fork (128-Hz) (for vibrati sense assessment)
Reflex and Proprioception Testing
e Deep tendon reflexes (patellar and Achilles reflex)
e Position sense (proprioception testing)
e Neuropathy Disability Score (NDS) — derived from:
o Achilles reflex loss
o Inability to detect pinprick sensation
o Impaired vibration sense

o Temperature sensitivity deficits
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Monofilament Testing for Protective Sensation LossAccording to the American
Diabetes Association (ADA), a foot is classified'asrisk” for ulceration when it has

lost protective sensation. The 5.07/10-g monofilaimest, combined with at least one

additional test, such as:
e Pinprick test
¢ Ankle reflex assessment
e Vibration test (using a 128-Hz tuning fork or biesiiometer)

is recommended for confirming neuropdthyThese tests demonstrate an 87%

negative predictive value and a 46% positive ptadiosalue for incident neuropathy

detectiofi%

FIGURE 7. ALGORITHM ASSESSING THE EVALUATION OF

PERIPHERAL ARTERY DISEASE IN DIABETIC PATIENTS >°
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Grading Systems for Diabetic Foot Ulcers (DFUSS

Severalclassification systemshave been developed ¢gwade DFUs helping

clinicians determinseverity, risk, and appropriate treatment strategie.

University of Texas Classification System:This system grades ulcers based on
depth and stages them according to the preseratesence of infection and ischemia.

However, it does not account for neuropathy orsike of the ulcer.
SAD Classification: The SAD classification evaluates five ulcer chaggstics:
e Size (area and depth)
e Sepsis (infection)
e Arteriopathy (vascular involvement)
e Denervation (neuropathy)

Each parameter is graded on a four-point scale )(de3 provide a

comprehensive ulcer severity assessment.

PEDIS Classification (International Working Group on the Diabetic Foot): The

PEDIS system categorizes ulcers based on fiveakiteatures:
1. Perfusion — Evaluates arterial supply to the wound.
2. Extent — Measures wound area.
3. Depth — Assesses tissue involvement.
4. Infection — Identifies infectious complications.

5. Sensation — Evaluates neuropathy and loss of pinegesensation.
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Infectious Diseases Society of America (IDSA) Clafisation: The IDSA

guidelines (2004) classify infected DFUs into thcagegories:

¢ Mild — Infection is limited to skin and subcutansdissue.

e Moderate — Infection extends deeper into tissues.

e Severe — Infection is systemic or leads to metaboétability.

Meggitt-Wagner Classification: One of the most widely used and validated grading

systems for DFUs is the Meggitt-Wagner classifmatiTable 1). It assesses:

e Ulcer depth

e Presence of osteomyelitis (bone infection)

e Ischemia and infection severity

Despite being one of the earliest classificatiostays, the Wagner system

remains a standard tool for assessing DFU sevanitiyguiding treatment decisions.

FIGURE 8. WAGNER CLASSIFICATION OF DFU
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TABLE 1: WOUND CLASSIFICATION SYSTEM BY WAGNER ©3

Grade O Pre- or post-ulcerative lesion

Grade 1 Partial/full-thickness ulcer

Grade 2 Probing to tendon or capsule

Grade 3 Deep with osteitis (bone inflammation)
Grade 4 Partial foot gangrene

Grade 5 Whole foot gangrene

Whatever method is used for the DFU evaluationchagsification systems
should aim at facilitating the correct choice afatment and reliable monitoring of
the healing progress of the ulcer, while also sgnas a communication tool across

specialties.

Management of Diabetic Foot Ulcers (DFUS)

The primary goal in DFU management is to achiesgidr wound closure
while minimizing complications. A multidisciplinargpproach, as recommended by
the National Institute for Health and Clinical EXeace (NICE) guidelines, is
essential for optimal outcomes. This team shouldude a general practitioner,
diabetes educator, nurse, orthotic specialist,giogi, and relevant specialists such as
infectious disease experts, vascular surgeons, alelogists, dieticians,
endocrinologists, and orthopedic specialists. Aslsirey comorbidities that impact
healing, such as poor glycemic control, peripheeasicular disease, and infections, is
crucial. Research suggests that interdisciplinaage amproves survival, enhances
quality of life, and reduces complications, makihg@ fundamental strategy in DFU

treatmerft*’.
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FIGURE 9: MANAGMENT OF FOOT ULCERS IN PATIENTS WITH

DIABETES??
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EDUCATION AND MANAGEMENT STRATEGIES FOR DIABETIC FO OT

ULCERS (DFUS)
Patient Education

Patient education is fundamental in preventing BF@mphasizing the
individual's responsibility for their own foot héfal and overall well-beirf§.
Educational programs should focus on ulcer prewandind reducing amputation risk
through strategies ranging from brief educatiorsiees to comprehensive hands-on
training?®. Patients should be informed about self-examinatidoot temperature
monitoring, daily hygiene, appropriate footweard @ine importance of blood glucose

controf®.
Diabetes Control

Effective glycemic control is crucial in DFU marmegent, as poor glucose
regulation is a primary risk factor for ulcer forties and progressidh The HbA1C
level serves as the best long-term measure of ggucontrol, with higher levels
correlating with increased glycosylation of hemdioin red blood cells. Patients
with blood glucose levels above 220 mg/dL haveti2nés higher infection rates than
those with better-controlled glucose levélsA 1% reduction in HbA1C has been
associated with a 25% decrease in microvascular ploations, including
neuropathy!. Additionally, research suggests that every 1%eiase in HbA1C raises
the risk of peripheral arterial disease (PAD) by@®28%, further increasing the

likelihood of DFU development
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Debridement

Debridement is a critical step in DFU treatmeamilitating wound closure
and reducing the risk of limb amputation by remgvimecrotic, senescent, foreign,
and contaminated tiss{f&®. This process reduces bacterial load, enhances loc
growth factor production, relieves pressure on theer, and improves wound
drainagé’. Debridement techniques include surgical, enzymnatautolytic,
mechanical, and biological methods, with surgicebridement demonstrating the

most effective DFU healing outconfé$t

TABLE 2 FOR PATIENTS WITH DIABETIC FOOT ULCER, DIFF ERENT

TYPES OF DEBRIDEMENT ARE 8283

METHOD |ADVANTAGES DISADVANTAGES
Surgical Cost-effective as all that [sNeed some ability to prevent the
needed are sterilised scissors gmeound from getting worse
scalpel.
Mechanical | enables the eradication of britflét may eliminate granulating tissue
necrosis and is not selective. Patients may
have discomfort as a result.
Autolytic It's cost-effective It takes time, and therapy may need to
It is appropriate for a wound thabe ambiguous in timing.
is exceedingly painful.
Enzymatic | They can be used directly oBecause streptokinase can |be
necrotic tissue. absorbed systemically, it should not
be used in individuals who are at risk
for a MI. It is also costly.
Biological They  distinguish betweenPatients and doctors may be reluctant
granulating tissue and necrotito adopt this therapy since it is pricegy.
tissue.
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DEBRIDEMENT, OFFLOADING, AND ADVANCED DRESSINGS IN DFU

MANAGEMENT
Debridement

Surgical or sharp debridement involves the remmfatiead and diseased
tissue, followed by daily application of saline-ked gauze to prevent infectitn
The primary goal of debridement is to convert aooiu ulcer into an acute wound,
enhancing its ability to heal. If necrotic tissuentinues to form, repeat surgical
debridement is necessétyStudies suggest that weekly sharp debridemens laa
faster ulcer healing than less frequent debridef#€htin cases where surgical
debridement is not required, alternative method$ st maggot debridement therapy
(MDT) can be used. Also known as biological delbmdat, this method involves
applying sterile Lucilia sericata larvae to the wdu The larvae secrete potent
autolytic enzymes that break down necrotic tissliepinate bacterial biofilms, and
promote healin®®”. Research indicates that MDT significantly redutesterial
load, including Methicillin-Resistant Staphylocoscaureus (MRSA), minimizes
wound odor, and can decrease the need for hogpiialn and outpatient vis#s®.
Regardless of the debridement method used, it sen¢isl to ensure proper
debridement before applying topical treatments,sslrgs, or advanced wound

closure techniques.
Offloading

Offloading, or pressure modulation, is one of thest critical aspects of
treating neuropathic DFUs. Studies confirm thaeetff/e pressure relief accelerates
healing, preventing further ulcer formation. Theoicke of offloading technique

depends on ulcer severity, location, patient migbhilknd treatment adherence. Total
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Contact Casts (TCCs) are considered the gold stdrfda offloading neuropathic
ulcers, as they effectively redistribute pressum@ss the foot. Other methods include
removable total contact casts (RTC) and instamad tmintact casts (iTCC), which also

provide effective pressure refféf

Advanced Dressings

The development of innovative wound dressings hgsifeantly advanced

DFU treatment over the past few dec&éeBhe ideal dressing should:

¢ Maintain moisture balance

Promote protease sequestration and autolytic denedt

Encourage granulation tissue formation and re-epitlzation

Provide antimicrobial activity and oxygen permeipil

Ensure prolonged drug release for sustained thetiapsction

No single dressing can meet all these requiremsatte choice of dressing depends
on ulcer etiology, location, depth, presence otigloor scar tissue, exudate levels,

wound edge condition, infection status, pain leaalj dressing adhesiven¥ss

Wound dressings are categorized into three main tygs:

e Passive dressings — Absorb exudate and provide basund protection,

mainly used for acute wounds.
e Active dressings — Stimulate cellular activity agrdwth factor production.

e Interactive dressings — Alter wound physiology, mode moist healing, and

enhance tissue regeneration, making them more te#edor chronic

wound$*.
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The primary types of dressings used in DFU managemnelude hydrogels, films,

hydrocolloids, foams, alginates, and silver-impragad dressings=(GURE 10).

FIGURE 10: ADVANCED DRESSING TYPES USED IN DFU
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TABLE 3: WOUND DRESSING CLASSIFICATION USED IN DFU 96.97

TYPE

ADVANTAGES

DISADVANTAGES

HYDROCOLLOIDS | Absorbent, durable over a numheConcerns about use for
of days, promotes autolysis infected wounds, May cause
maceration, Unpleasant odour

HYDROGELS Absorbent, Donate liquid, Aidsputting it on wounds that are
autolysis infected and very exudative

raises concerns that it could
lead to maceration.

FOAMS Highly protective and absorbentODccasional dermatitis with
highly manipulable, and may beéulky, adhesive lesions that
kept on for up to seven daysmight macerate the skin around
Thermal defence them

FILMS Cheap, easy manipulationremoving items can need
breathable to oxygen and watesoaking; are inappropriate for
vapour but impermeable to wateuse on infected wounds. Since
microbes the film is non-absorbent, any

moisture that gathers
underneath it needs to be
drained or replaced.

ALGINATES Highly absorbent, BacteriostaticCan dry out the wound be(,
Haemostatic, Useful in cavities | distinctive odor, need g

secondary dressing

SILVER Antiseptic, Absorbent High cost

IMPREGNATED Reduce odour,

Reduce exudates from wounds.
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Efficacy and Selection of Wound Dressings in DFU Ma&agement

The effectiveness of wound dressings remains gesulof debate among
researchers and clinicians, with conflicting resukgarding their overall impact on
DFU healing. Despite this, dressings are an intquaet of clinical practice and are
selected based on DFU type and wound charactsrigtitong the various dressing
options, hydrogels are the most commonly used foDRU types . They offer
superior absorbency, longer wear time, reduced, paial less traumatic removal
compared to other dressing types. Additionally,rbgels are cost-effective as they

require fewer dressing changes and minimal nurting in some cas&s'%2

FIGURE 11: ORGANIZED FIBER BUNDLES MAKING UP COLLAG EN!?
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Collagen-Based Wound Dressings

Collagen, the most abundant structural proteirthm human body, plays a
crucial role in all three phases of wound healiRgpduced by fibroblasts, collagen
promotes cellular migration and tissue regeneratiomaking it an effective

biomaterial for wound healifg’
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Collagen dressings facilitate wound healing by:
e Stimulating fibroblast activity
e Encouraging the deposition of new collagen fibers
e Enhancing cellular migration and extracellular nxadrganization

Collagen-based biomaterials also attract macroghaged fibroblasts,
promoting a healing-friendly environment. Thesesdiegs can either absorb excess
moisture or provide hydration, depending on the mebsl needs. Typically, avian,
bovine, or porcine-derived collagen is used inag®ih dressings. To enhance their
efficacy, collagen has been combined with oxidiregenerated cellulose (ORC), a
plant-based compound that protects growth factdndewbinding and inactivating
matrix metalloproteinases (MMPs), which are knowrinhpair wound healing. This
combination fosters optimal conditions for DFU riey preserving essential growth

factors and promoting a balanced wound environment.
Role of Collagen in Chronic Wounds and Its Impact o Healing

Chronic wounds exhibit delayed or impaired collagkeposition, hindering
tissue regeneration. One of the key factors caming to this is the reduced
recruitment of fibroblasts, the predominant cedisponsible for collagen production
during the proliferative phase of wound healing.didnally, in chronic wounds,
fibroblasts exhibit inhibited collagen gene expi@ss further limiting collagen

synthesis.

Environmental factors also play a significant rahe collagen degradation
within chronic wounds. Elevated levels of matrix ted®proteinases (MMPs) and

elastase enzymes—which are significantly increased chronic wound
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environments—contribute to excessive extracellutaatrix (ECM) breakdown.
MMPs, essential for normal skin metabolism, regulabllagen synthesis and
degradation, but their excessive activity in chcomiounds disrupts the normal
healing balance. Normally, tissue inhibitors of MMRTIMPS) regulate MMP
activity, but in chronic wounds, TIMP levels arenabmally low, leading to an

increased MMP-to-TIMP ratio that further accelesd#M degradation.

Elastase, another key enzyme in chronic woundgades elastin, a structural
protein responsible for dermal tissue elasticitg. dveractivity in chronic wounds
activates pro-MMPs, increasing the MMP burden andcerbating collagen
degradation. Since elastase has a high affinityn&tive collagen, laboratory studies
suggest that dressings containing collagen camset substrate magnet for elastase
and MMPs, effectively diverting them from attackiegdogenous collagen within the

wound bed.

In conclusion, chronic wounds are characterized ilmypaired collagen
deposition and excessive collagen degradationedrivy high elastase and MMP
activity. Elastase, in particular, plays a cruaiale in maintaining the destructive
cycle of chronic wound pathology, emphasizing thmadrtance of collagen-based

therapies that help counteract enzymatic degradatiol promote wound healitfg
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FIGURE 12: ELASTASE'S IMPACT ON WOUND MATRIX.
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COLLAGEN SILVER DRESSINGS

Silver ions, known for their broad-spectrum antirabial activity, attach to
bacterial cell membranes, disrupt cell walls, anduce cell leakage, ultimately
leading to bacterial death. Antibiotic-resistanttesia, including methicillin-resistant
Staphylococcus aureus (MRSA) and vancomycin-regisEnterococci (VRE), are
particularly susceptible to silver-based dressirggsidies on experimental biofilm
models indicate that silver dressings reduce battedhesion, disrupt biofilm
structures, kill bacteria within the matrix, andhance bacterial susceptibility to

antibiotics.

Several collagen dressings incorporate silver tdaace antimicrobial

protection. A randomized clinical trial by Gottrepal. evaluated the effectiveness of
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collagen, oxidized regenerated cellulose (ORC), aitder dressings in treating
DFUs. In this study, 39 patients were randomlygresil to the ORC group or control
group and observed for 14 weeks. At 4 weeks, 52%RE-treated patients achieved
complete epithelialization, while 79% exhibited last 50% wound closure. In
contrast, only 43% of control group patients show8é healing, and 31% achieved
full epithelialization by week 14. Additionally, ne of the ORC-treated patients

developed infections, compared to 31% of controligrpatients (P = 0.012).

A separate study by Ulrich et ‘4f investigated the mechanism of ORC
dressings without silver in 32 DFU patients. Pgtats received either ORC
dressings (n = 22) or hydrocolloid dressings (n ¥ @th wound fluid samples
collected on days 0, 5, and every two weeks. Tindysteported significant reductions
in gelatinase, elastase, plasmin, and matrix nogtadteinase-2 (MMP-2) levels in
ORC-treated DFUs at weeks 2, 4, 6, and 8, cornglatith greater wound size

reduction at weeks 2 and 4.
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TABLE 4: CELLULOSE/COLLAGEN DRESSING BENEFIT 1%

Cellulose/Collagen Dressing

Conventional Dressing

Ability to absorb wound exudates and decreg
reactive oxygen species in the wound.
Promotes quick healing and accelerates wo
healing.

Decreased hospital stay time.

Shorter treatment duration

Improvement in the area of wound healing
Rapid development of granulation tissues

GF concentration and re-epithelizati
improved.

prevents bacterial invasion at wound site
Easy application and excellent wound &

adhesion

1ses Deposition of slow granulatio
tissue

und High  likelihood of harbouring
pathogenic organisms

e Efficiency loss due to the weight
absorbed wound exudates

e Frequently calls for particula

caution and regular dressing chan

ed

=}

\r

TIMOLOL

Timolol (TM), ap-adrenergic receptofAR) antagonist, was first approved in

1978 for the treatment of increased intraoculasguee in glaucom&1%7 In recent

years, its potential role in wound healing has edisignificant attention due to its

modulatory effects on inflammation, prol

activity.

iferatiomngiogenesis, and bacterial
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Timolol's Role in Wound Healing

Wound healing is a complex process divided into flistinct phases:
1. Hemostasis — Initiates clot formation.
2. Inflammation — Involves immune response activation.
3. Proliferation — Tissue regeneration and re-epidhiektion occur.
4. Maturation — ECM remodeling and scar formation tplkeée®,

Timolol interacts at multiple phases of wound hegl particularly through
B1- andB2-AR inhibition on keratinocytes, fibroblasts, anthcrophages. Notably,
keratinocytes not only respond to adrenergic siggabut also synthesize their own
epinephrine (EPI), making the skin a self-regulatatecholaminergic system. EPI
has a biphasic effect on wound healing—while pHhgsjical levels promote healing,
elevated levels delay the process. Thus, targgifg signaling through adrenergic

modulators like TM presents a novel therapeutiatety°°.

TIMOLOL'S IMPACT ON WOUND HEALING PHASES
1. Inflammatory Phase

Upon injury, platelet degranulation triggers cyitek release (IL-8, TGIB4,
PDGFs) that amplifies inflammation. Neutrophils doate the first 24 hours,
releasing TNFe, IL-1B, and recruiting more immune cells. Monocytes theplace
neutrophils, differentiating into M1 (pro-inflamnaaty) and M2 (anti-inflammatory)
macrophages, balancing inflammation and rep@2-AR activation prolongs
inflammation, impairing neutrophil and macrophagendtion, delaying healing.

Timolol counteracts excessive inflammation by:
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e Regulating neutrophils and macrophages.

e Promoting M2 macrophages and Thl CDA4+ differemmti reducing

inflammatiort10-112
2. Proliferative Phase
Re-Epithelialization

Keratinocyte migration is essential for wound di@sbut is inhibited by2-
AR activation, which increases cAMP, ERK phosphatigin, and nitric oxide (NO)

overproduction, impairing proliferation. Timolol leances keratinocyte migration by:
e Blocking f2-AR activation, preventing ERK dephosphorylation.
e Suppressing catecholamine synthesis, reducing THPAIMT activity.

e Increasing keratinocyte migration speed by 28% BR& phosphorylation by

2.5-foldH2113
Granulation Tissue & Fibroblast Activity

Fibroblasts migrate to the wound bed 3-4 days-pgsty, influenced byBAR
activation, which promotes excessive fibroblastlif@tion and scarring. Timolol
regulates fibroblast activity, preventing excessfiosis by reducing ERK 1/2

phosphorylatioft4.
ECM Deposition & Wound Contraction

Fibroblasts synthesize collagen, fibronectin, @mdteoglycans to form the
ECM, crucial for wound remodelinfARs regulate ECM development, influencing
scarring. Timolol enhances wound contraction amices fibrosis via TGF and ERK

modulatiort*®,
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3. Angiogenesis

VEGF and PDGF drive angiogenesis, essential famadealing. Endothelial

cells expresg1-, 2-, andp3-ARs, influencing blood vessel formatfdf
Timolol:
e Increases vascular permeability
e Enhances VEGF secretion, promoting capillary foramat
The precise role of TM in angiogenesis remains uimlestigatior'®,
4. Maturation Phase

As ECM transitions into a collagen-rich structukdMPs regulate collagen

degradation, but imbalances impair healing. Timolol
¢ Inhibits MMP-2 and MMP-9, reducing collagen breakuo
e Modulates3-Arrestin/NF«B pathways, optimizing collagen remodeling.

e May upregulate beneficial MMPs (MMP-1, -3, -13) lin1p environments,

though further research is neetféd
Bacterial Modulation & Biofilm Control
1. Quorum Sensing (QS) Disruption

Bacteria use QS to regulate motility, biofiim fation, and gene
expressioh'®. Timolol inhibits QS, reducing biofilm formatiomn i Pseudomonas
aeruginosa, a key pathogen in chronic wounds. Byliolg bacteria to catecholamine

signals, TM lowers infection riské,
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2. Skin Microbiota Interactions

Certain skin microbiota (e.g., Staphylococcus epiddis) produce trace
amines (TAs) that inhibiBARs, counteracting catecholamine effects and impgpv

wound healing'®.
3. Biofilm Inhibition

Biofilms, common in chronic wounds, delay healinGatecholamines
upregulate biofilm formation, worsening wound outes. Timolol inhibits biofilm

growth, preventing epinephrine-induced bacteridbmiaation?,
RELATED STUDIES:

1. In a study done bghanbarzamanit?! (2021)to assess the efficacy and safety of
topical 0.25% Timolol Gel (TG) in promoting wounedling in split-thickness
skin graft donor sites, they conducted a doubleehlirandomized clinical trial
measuring re-epithelialization time, pain levelsngsthe Visual Analog Scale
(VAS), and wound infection incidence. They foundttlthe healing time was
significantly shorter in the TG group (11.5 = 2.8yd) compared to the placebo
group (14.5 + 3.2 days, P < 0.001), with no infeas$ in either group and three
cases of transplant rejection in the placebo grolpe VAS scores showed
significant differences in pain reduction on mukiglays (P < 0.05), and in the
third month, there was a significant improvemensdar assessment based on the
Vancouver Scar Scale (P = 0.005). They concludedl tibygical TG can be
effectively administered as a therapeutic ageneribance wound healing and

reduce pain in patients undergoing skin grafts.
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2.

In a study done byrajdar'?? (2024)to investigate the impact of conventional
dressings and silver colloid dressing on diabetiot fulcers (DFU) with and
without compression therapy, they conducted a m@asge, double-blind
experiment involving 50 patients with non-ischenid&Us, divided into two
groups of 25 patients each, over a period of sinthe They found that the ulcer
area significantly decreased in the colloidal sihgroup (67.77 = 17.82%)
compared to the conventional saline group (21.783352%), with the silver
group requiring fewer days to achieve total hea(2®15 + 8.15 days vs. 48.35 +
18.07 days). By day 14, ulcer area reduction waatgr in the silver group (48%)
compared to the conventional group (89.69%). Thegycluded that hydrogel
wound dressings using ionic silver colloids are eneffective than regular saline
dressings for DFU management, promoting faster itggahnd significantly
reducing ulcer size over time.

In a study done bypumville'®® (2013)to assess the effects of hydrogel wound
dressings compared with alternative dressings oenon the healing of foot
ulcers in people with diabetes, they conducted stesyatic review and meta-
analysis of five randomized controlled trials (RETsvolving 446 participants.
They found that hydrogel dressings were signifigantore effective in healing
diabetic foot ulcers than basic wound contact dingss with a risk ratio (RR) of
1.80 (95% CI: 1.27 to 2.56), though follow-up timesd ulcer severities varied
across studies. However, comparisons between hgdiad larval therapy or
platelet-derived growth factors showed no statdliycsignificant differences in
ulcer healing, nor was there a difference betwetardnt hydrogel brands. They
concluded that while hydrogel dressings may be maffextive than basic wound

contact dressings for lower-grade diabetic footerdc the evidence remains
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uncertain due to small study sizes, potential béas| lack of comparisons with
other advanced wound dressings.

In a study done bihao'?4 (2024)to investigate the differences in utility between
conventional dressings and hydrogel dressingshertieatment of diabetic foot
ulcers (DFU), they conducted a meta-analysis ofatislomized controlled trials
involving 872 patients. They found that hydrogedstings significantly improved
the healing rate (OR 4.09, 95% CIl 2.83 to 5.91prtemed healing time (MD
-11.38, 95% CI-13.11 to —-9.66), enhanced granulation (MD —-3.60, 9GPo
—-4.21 to —3.00) and epithelial formation (MD -2.83%9 Cl -3.19 to -2.46), and
reduced bacterial infection incidence (OR 0.10, 96%0.05 to 0.18). They
concluded that hydrogel dressings are more effe¢tian conventional dressings
in promoting DFU healing, accelerating tissue regation, and reducing
infection risk.

. In a study done bgharma'?® (2017)to compare the outcome of silver colloidal-
based dressing versus conventional dressing inmémeagement of diabetic foot
ulcers (DFU), they conducted a single-institutiomogpective randomized
controlled trial on patients with Wagner grade O @nDFUs. They found that
after 12 weeks, the mean wound area decreased.6%%5n the silver colloidal
dressing group compared to 68.62% in the convealtidnessing group, with
complete healing observed in 84.62% of patientghe silver group versus
41.67% in the conventional group. They concludeat tilver colloidal-based
dressings significantly improve ulcer healing aretuce wound size more
effectively than conventional dressings (p < 0.05).

. In a study done byahn'?6 (2020)to assess timolol's effectiveness in healing

wounds of varying etiologies, they conducted a rodhter series from 2016 to

Page 45



Review Of Literature

2019 at the University of Miami Health System ahe Yeterans Affairs Northern
California Healthcare. They found that among 3%m&s$ with 55 chronic wounds
treated with topical timolol maleate 0.5% for aade four weeks, 34 wounds
completely healed, 15 showed improvement in wouizé area (WSA), four
remained unchanged, and two worsened. They contlindd topical timolol is a
safe, cost-effective, and efficacious treatmentrémalcitrant wounds of different
etiologies.

. In a study done bZornwell'?’ (2024)to assess the effectiveness and safety of the
off-label use of topical timolol as an adjunct treant for hard-to-heal wounds,
they conducted a systematic review of literaturielished between May 1961 and
May 2021. They found that out of 878 initially idéed articles, 12 studies,
including two randomized controlled trials (RCTs$)dal0 observational studies,
met the inclusion criteria. All studies demonstdatee efficacy and safety of
topical timolol, though statistical analysis wasited due to small sample sizes
and lack of blinding. They concluded that topicahdlol may be a safe and
effective adjunct treatment for refractory woungarticularly venous leg ulcers
and diabetic foot ulcers, advocating for furthgorous studies to support its off-
label use.

. In a study done byhomas!?® (2017)to assess the effect of topical timolol on the
healing of chronic venous and diabetic ulcers, tt@myducted a case-control study
involving 60 patients with chronic leg ulcers. ThHeynd that ulcers treated with
0.5% timolol maleate solution, along with antibistiand dressings, showed
significantly greater healing compared to the agngroup, which received only
antibiotics and dressings. The mean percentagegeharulcer area at 4, 8, and 12

weeks was 25.29%, 43.77%, and 61.79% in the timgptolp versus 11.92%,
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22.40%, and 29.62% in the control group. They astetl that topicgb-blockade
using timolol significantly improves the healingafronic leg ulcers, independent
of ulcer type, alcohol consumption, or smoking drigt

. In a study done bitaur *?° (2020)to examine the efficacy and safety of topically
applied beta-antagonist Timoptic-XE® (timolol makeaophthalmic gel) in
diabetic foot ulcers (DFUs), they conducted a phas® randomized, double-
blinded, controlled clinical trial with two treatmearms: standard of care (SOC)
plus Timoptic-XE® and SOC plus a placebo hydroddiey found that study
subjects from the Veterans Affairs Northern Califar Health Care System
(VANCHCS) applied the topical treatment daily fgr to 12 weeks, with wound
size and other parameters measured weekly. Thegludted that this clinical
translation study would provide insights into thedety and efficacy of topical
beta-antagonists in DFU healing, potentially esshithg new treatment
paradigms.

. In a study done bivlenezed3° (2023)to evaluate the efficacy of topical timolol in
treating chronic non-healing foot ulcers and itasfbility in a rural/semi-urban
population, they conducted an observational, csessional study at a tertiary
hospital near Bengaluru from January 2021 to JOB22with a sample size of 95.
They found that the mean ulcer area decreasedfisagitly from 70.95 cm2 on
day 1 to 51.8 cm? on day 15 and 39.95 cm? on dafp390.001), with a notable
percentage reduction in ulcer size over time. Neeesk effects were observed.
They concluded that topical timolol is a safe, pensive, and effective treatment
for chronic foot ulcers, making it a viable optiéor large rural populations in

countries like India.
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In a study done byaltazard!3! (2021) to evaluate the efficacy and safety of
timolol maleate gel in managing hard-to-heal ventags ulcers (VLUS), they
conducted a prospective, phase-Il randomized cledrdrial. They found that
after 12 weeks of treatment, 67% of patients in tihelol group achieved a
>40% reduction in ulcer area compared to 32% indwtrol group receiving
standard care alone. No serious adverse eventsre@rded, though local wound
infections occurred in five timolol-treated patigr@nd one control patient. They
concluded that timolol maleate gel is a benefi@aad safe adjunct in VLU
management, though larger phase-lll trials are edéal confirm these findings.

10.In a study done biyle'3? (2024)to explore the repurposing of timolol for wound
healing, they reviewed preclinical and clinicaldas highlighting its potential
therapeutic benefits. They found that timolol erdenwound healing through
mechanisms such as improved re-epithelializatioodutation of inflammation,
and wound maturation, along with its effects onrotital quorum sensing and
virulence. However, they noted the need for largesre comprehensive clinical
trials to establish optimal dosing, efficacy, arafesy, with some such trials
currently underway. They concluded that timololeo$f a promising new avenue
for wound healing therapies, addressing limitationexisting treatments, though
further studies are required to validate its chhigse.

11.In a study done bgallegos33 (2019)to assess the safety and systemic absorption
of topical timolol in chronic wound treatment, thepnducted a prospective,
observational, cross-sectional comparative studysmmeng plasma levels of
timolol in wound patients versus glaucoma patiergsg ocular administration.
They found no statistically significant differenae the average plasma levels

between the two groups, with no observed casesanlybardia or wheezing after
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12.

application. They concluded that the topical amtlan of timolol for chronic
wounds shares a similar safety profile to its vestlablished ocular use for
glaucoma, supporting its potential as a safe dfélareatment.

In a study done byalluru *3* (2023)to assess the effectiveness of topical timolol
0.5% in accelerating wound healing in chronic nealmg foot ulcers, they
conducted a prospective observational study at Bovent General Hospital,
Rangaya Medical College, Kakinada, from March 2@@1March 2023. They
found that among 100 patients, the majority (60%jernaged 20-55 years, and the
topical application of timolol led to a significargduction in mean ulcer area by
day 15 and day 30. They concluded that timolol meymote wound healing by
enabling keratinocyte migration and re-epitheletii@an, offering a cost-effective

alternative for managing chronic ulcers resistardanventional therapy.
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MATERIALSAND METHODS

e STUDY DESIGN: Randomized Controlled Trial

e STUDY DURATION: 12 months (1st September, 2023 to 31st Augus#)202

e STUDY AREA: KAHER’s Dr. Prabhakar Kore Charitable Hospital aviddical

Research Centre, Nehru Nagar, Belagavi.

e STUDY PARTICIPANTS:. Patients with chronic diabetic ulcers attending the
department of general surgery in KAHER’s Dr. PrdanaKore Charitable

Hospital and Medical Research Centre, Nehru N&glggavi.

e |INCLUSION CRITERIA

1. Patients of age >18 years of both sexes

2. Patients with confirmed diagnosis of diabetes muadli

3. Patients with diabetic ulcer of >6 weeks duratiathwurface area >0.5 cm?2

4. Patients who give consent to participate in thdystu

o EXCLUSION CRITERIA

1. Ulcer of non-diabetic etiology (venous, arterkalyn wounds)

2. Ulcer present with any of the following: celluliti®xposed bone/ tendon/

fascia, purulent exudate, gangrene, osteomyelitis,

3. Ulcer shows evidence of infection

4. Immunocompromised status or severe protein matrartri

5. Chronic renal insufficiency or failure (S. creatiai> 3mg/dl)

Page 50



Materialsand Me&thods

6. Known cardiac patients or Cardiovascular symptonangifha/ fatigue/
palpitations/ dyspnoea)/ history of bradycardia €8B bpm) or on COPD/

Asthma medication

7. Known active malignancy on the study limb

8. Patients who are pregnant/ lactating

9. Patients who don't give consent to participateudys

Sampling technique: Computer generated random numbers

METHOD OF COLLECTION OF DATA:

Patients with chronic diabetic ulcers attending ttepartment of general
surgery in KAHER’s Dr. Prabhakar Kore Charitablesdital and Medical Research
Centre, Nehru Nagar, Belagavi were included in stedy. Clearance from the
institutional ethical committee was taken befowtstg the study. Study participants

were included in the study by Purposive Samplicréue.

The study participants were included in the stuily the sample size was
reached. Written informed consent/assent was takem the parents before
collecting the data. A pre-tested, semi-structugedstionnaire was used to collect
information on socio-demographic variables andonysby interview method. After
carrying out a detailed clinical examination, patsewill be randomized into two
groups, Group A and Group B. Before enrolling ttaignts for study, culture and
sensitivity swabs will be taken for all ulcers atieé ulcers will be cleaned with
normal saline, surgical debridement will be donedioty ulcers. Once the ulcers are
clean, they will be included in the study. All detiz patients will be brought under

adequate glycemic control with appropriate antidtabtherapy.
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Group A(testing group) will receive Timolol maleate 0.5% drops, with each ml
containing 5 mg of drug, and each drop containii@pfg of drug, and the patients in
the group will receive 1 drop per cm2 of wound aceaD.25mg/ cm2 dosage of

timolol maleate, and the ulcer will then be covengtth moist saline dressing.

Group B (control group) will receive conventional dressing with Amorphous
hydrogel and silver colloid dressing gel to covee ulcer area followed by moist

saline dressing.

Calculation of thewound area:

The dimensions of the ulcer i.e. length and thetlwith the greatest
dimensions will be measured by outlining the uloger a sterile transparent film
placed over it, followed by placing the film ovelagh paper and counting the number
of squares, with length of the smallest squaredo&mm, and the same will be used

to measure the ulcer area.

The measurement of ulcer dimensions on day O(jrlimvound area

The measurement of ulcer dimensions on day 28(ial klcer area

The reduction in area and percentage reductiorei are calculated as:

wound area reduction= x-y

% wound area reduction= (x-y)/x * 100
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STUDY PROTOCOL

ASSESSED FOR ELIGIBILITY(INCLUSION/ EXCLUSION CRITERIA)

¢—" Exclude uneligible patients

RANDOMIZATION

Enrollment

Y
GROUPA(TO AR OEL S T

RECEIVE TIMOLOL EEEE&EEAL
DRESSING)

DRESSING) (" Measure
initial ulcer
size

<€

" Measure
initial ulcer

INTERVENTION \-— S8 INTERVENTION
GIVEN(dressing GIVEN(dressing

every alternate gvery alternate
day] day)

Discontinued Discontinued
intervention/ intervention/
lost to follow lost to follow

up up

FOLLOW UP( Every week x 4 FOLLOW UP( Every week x 4
weeks) weeks)

¢—> Ulcer healed

MEASURE ULCER SIZE ‘ MEASURE ULCER SIZE ‘

T

Allocation

Follow-Up

Ulcer healed

-

Analysis

AND ANALYZE REDUCTION AND ANALYZE REDUCTION
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STATISTICAL ANALYSIS:

The data was collected and compiled in MS Excekdbptive statistics has
been used to present the data. To analyse theSiR8& (Version 26.0) was used.
Significance level was fixed as 5% € 0.05). Qualitative variables are expressed as
frequency and percentages and Quantitative vasabte expressed as Mean and

Standard Deviation.

SAMPLE SIZE ESTIMATION

Sample size at 95% confidence interval and 90% powe
n=[(Z1-a/2 + Z1- b/2)2(SD12 + SD22)] / (X1-X2)2

n=56.7=57

2xn= 114

Hence Sample Size= 114

Where X1=11.2 and X2= 9.46(duration of weeks of mtealing)
SD1= 3 and SD2=2.41

Reference: Topical timolol promotes healing of chronic leg ulcer 1?8
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RESULTS
TABLE 5: AGE GROUP
G PVALUE
AGE GROUP
A B
Count 12 24
30-50
% 21.1% 42.1%
Count 34 23
51-70
% 59.6% 40.4%
0.046
Count 11 10
71-90
% 19.3% 17.5%
Count 57 57
Total
% 100% 100%

The study included 114 participants, evenly disted across both groups
(57 in each group). The age distribution showedhtssically significant difference
between groups (p = 0.046), with more patientsiiaup A (Timolol) aged between
51-70 years, whereas Group B (hydrogel and silgoid) had a higher proportion
of younger patients (30-50 years).

FIGURE 13: AGE GROUP
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TABLE 6. SEX
G
Sex PVALUE
A B
Count 48 48
Male
% 84.2% 84.2%
Count 9 9
Female 1.00
% 15.8% 15.8%
Count 57 57
Total
% 100% 100%

Gender distribution, however, was identical acrgssups, with 84.2% of

participants being males and 15.8% females (p €)1.0

FIGURE 14. SEX
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TABLE 7. ULCER DURATION

Reaults

ULCER DURATION PVALUE
A B
Count 5 4
6 weeks
% 8.8% 7%
Count 13 17
2 months
% 22.8% 29.8%
Count 22 18
3 months
% 38.6% 31.6%
Count 6 11
4 months 0.578
% 10.5% 19.3%
Count 8 6
6 months
% 14.0% 10.5%
Count 3 1
1 year
% 5.3% 1.8%
Count 57 57
Total
% 100% 100%

Table 7 presents the duration of ulcers across otlups, revealing no
statistically significant difference between them = 0.578). In Group A (topical
Timolol), the most common ulcer duration was 3 rhen(38.6%), followed by 2
months (22.8%) and 6 months (14%). Group B (amarphloydrogel and silver
colloid) had a similar distribution, with 31.6% afcers present for 3 months and
29.8% for 2 months, suggesting that most patiemtbath groups had moderately
chronic ulcers. Longer-standing ulcers were lesguent, with only 5.3% in Group A

and 1.8% in Group B persisting for 1 year or more.
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FIGURE 15. ULCER DURATION
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TABLE 8. DIABETESDURATION

G
DIABETESDURATION P VALUE
A B
Count 3 4
1MONTH-1YEAR
% 5.3% 7%
Count 11 16
1-5 YEARS
% 19.3% 28.1%
Count 19 20
6-10 YEARS
% 33.3% 35.1%
Count 14 11
11- 15years 0.692
% 24.6% 19.3%
Count 9 6
16-20 years
% 15.8% 10.5%
Count 1 0
>20 YEARS
% 1.8% 0%
Count 57 57
Total
% 100% 100%

Table 8 shows that both groups had a comparabtebdigon of diabetes
duration, with no statistically significant differee (p = 0.692). In Group A, the
majority of patients had diabetes for 6-10 yea&3%), closely matched by Group
B at 35.1%. A smaller proportion had diabetes feb years (19.3% in Group A,
28.1% in Group B), while 24.6% of Group A and 19.8%roup B had diabetes for
11-15 years. Only 1.8% of patients in Group A habetes for over 20 years, and

none in Group B.
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FIGURE 16. DIABETES DURATION
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TABLE 9. DRUG HISTORY

Drug history P VALUE
A B
Count 22 20
Insulin

% 38.6% 35.1%

Count 35 37

OHA 0.698

% 61.4% 64.9%

Count 57 57

Total

% 100% 100%

Medication use was similar across groups, with @8 Group A and 35.1%

of Group B using insulin, while the majority reliemh oral hypoglycemic agents

(61.4% and 64.9%, respectively). There was a latksignificant difference

(p = 0.698).

FIGURE 17. DRUG HISTORY
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TABLE 10. LIFESTYLE FACTORS

G
Total
A B
Smoker/non-smoker 19 (33.3%) 24 (42.1%) 0.334
Alcohal history 23 (40.4%) 28 (49.1%) 0.346
Drug allergies 0 (0%) 0 (0%) <0.05

In this study, 33.3% of Group A were smokers, comg@do 42.1% in Group
B (p = 0.334), while alcohol use was reported by%® of Group A and 49.1% of
Group B (p = 0.346). No participants in either graaported drug allergies.

FIGURE 18. LIFESTYLE FACTORS
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TABLE 11. HbAlc Levels

G
Hbalc P VALUE
A B
Count 11 14
<75
% 19.3% 24.6%
Count 28 26
7.5-9
% 49.1% 45.6%
0.793
Count 18 17
>9
% 31.6% 29.8%
Count 57 57
Total
% 100.00% 100.00%

Glycemic control, as reflected by HbAlc, was simib@tween groups (p =
0.793). About half of the patients in both groupmsl hmoderately elevated HbAlc
levels between 7.5-9% (49.1% in Group A and 45.6%sioup B), while around
30% had HbAlc >9%, indicating poorly controlled wkges. Only about 20% of
patients in each group had HbAlc levels below 7.5%.

FIGURE 19. HbA1c LEVELS
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TABLE 12. PERIPHERAL PULSATIONS

G
Peripheral pulsations PVALUE
A B
Count 57 57
Present
% 100% 100%
<0.05
Count 57 57
Total
% 100% 100%

Peripheral pulsations were present in 100% of @petnts in both groups,

with a statistically significant p-value (<0.05).

FIGURE 20. PERIPHERAL PULSATIONS
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TABLE 13. Varicosities

G
Varicosities PVALUE
A B
Count 4 4
Yes
% 7% 7%
Count 53 53
No 1.00
% 93% 93%
Count 57 57
Total
% 100% 100%

Varicose veins were rare, affecting only 7% of gaifs in both groups (p = 1.00).

FIGURE 21. VARICOSITIES
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TABLE 14. Evidence of I nfection

PVALUE
Evidence of infection
A B
Count 57 57
No
% 100% 100%
<0.05
Count 57 57
Total
% 100% 100%

None (0%) of the patients in either group showedence of infection, with

a statistically significant p-value (<0.05).

FIGURE 22. Evidence of I nfection
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TABLE 15. Granulation Tissue

Granulation tissue Total
A B
Count 57 57
Present
% 100% 100%
<0.05
Count 57 57
Total
% 100% 100%

All patients in both groups had granulation tisguesent (100% in each
group, p < 0.05).

FIGURE 23. Granulation Tissue
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TABLE 16. Wound Length

G
length PVALUE
A B

MEAN 8.07 7.95

0 day 0.871
SD 4.22 4.06
MEAN 7.70 7.81

7 days 0.879
SD 3.99 4.12
MEAN 7.43 7.53

14 days 0.891
SD 3.92 4.06
MEAN 7.17 7.23

21 days 0.938
SD 3.86 4.02
MEAN 6.72 6.73

28 days 0.985
SD 3.66 3.81

Wound dimensions gradually decreased over 28 dapsth groups, but the
differences were not statistically significarRegarding wound length, Group A
reduced from 8.07 cm to 6.72 cm, and Group B fro8 tm to 6.73 cm (p = 0.985).

FIGURE 24. Wound Length
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TABLE 17. Wound Width

G
Width PVALUE
A B

MEAN 5.01 5.24

0 day 0.541
SD 2.11 1.89
MEAN 4.84 5.08

7 days 0.53
SD 2.07 1.86
MEAN 4.65 491

14 days 0.476
SD 2.04 1.83
MEAN 4.46 4.73

21 days 0.459
SD 2.01 1.81
MEAN 4.25 4.54

28 days 0.412
SD 1.97 1.79

Regarding width, Group A reduced from 5.01 cm 854cm, and Group B
from 5.24 cm to 4.54 cm (p = 0.412).

FIGURE 25. Wound Width
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TABLE 18. Wound Area

G
Area PVALUE
A B

MEAN 46.32 46.20

0 day 0.986
SD 39.79 35.56
MEAN 43.50 43.46

7 days 0.996
SD 37.64 33.55
MEAN 40.60 40.73

14 days 0.983
SD 35.88 31.62
MEAN 37.65 38.03

21 days 0.95
SD 33.95 29.91
MEAN 33.77 34.55

28 days 0.89
SD 31.53 27.93

Regarding wound area, Group A reduced from 46.32ton33.77 cm?, and
Group B from 46.20 cm? to 34.55 cm?, however was statistically significant

(p = 0.89).

FIGURE 26. Wound Area
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TABLE 19. Wound Size Reduction

G
Reduction in wound size (%) P VALUE
A B
MEAN 0.31 0.28
0.175
SD 0.12 0.13

By day 28, the percentage reduction in wound sias alightly higher in
Group A (31%) compared to Group B (28%), but thifecence did not reach

statistical significance (p = 0.175).

FIGURE 27. Wound Size Reduction
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DISCUSSION

Wounds can be classified as either acute or chranid they may arise from
various causes, including venous or arterial incigificy, diabetes, burns, trauma,
prolonged pressure, or surgical procedures. Whilgseptic agents help control
bacterial load and prevent infections, they canetomes harm fibroblasts and other
healthy cells. Interestingly, silver has minimakitity and rarely induces microbial
resistance. Studies have shown that silver-basedsitigs are effective against
pathogenic bacteria, making them a valuable opiiorwounds at risk of infection,

especially when combined with debridentént®

With advancements in nanotechnology, it is now idsgo produce ultra-
small silver particles with larger surface areaxtdume ratios, enhancing their
antimicrobial activity while reducing toxicity touman tissues. Historically, the use
of silver for infection prevention and treatmentedaback to around 1000 BC, when

ancient Greeks and Romans employed it as a disamet242

Diabetic foot ulcer (DFU) is a broad term encompasvarious foot-related
complications that are among the most prevalentnptex, and expensive
consequences of diabetes mellitus (DM). DFUs awmadterized as full-thickness
wounds located below the ankle in individuals withbetes. These patients are often
at higher risk for other diabetes-associated camdit including nephropathy,
retinopathy, ischemic heart disease, and cerebtalas disease. Surgical
debridement remains the gold standard for treddRYs, aiming to minimize the loss
of healthy tissue, preserve foot functionality, amevent deformities that could
trigger ulcer recurrence. Hydrogel dressings aréqudarly effective for dry wounds

with necrotic tissue, as they provide moisture @ndmote hydration in sloughy
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wounds. However, while hydrogels can absorb exwsdatell, their use in plantar

ulcers should be avoided due to the risk of mameyahe surrounding skif?14

Timolol is a powerful non-selective beta receptontagonist widely
recognized for its role in treating conditions suwh hypertension, congestive heart
failure, migraine prevention, open-angle glaucoraad intraocular hypertension.
Research has shown th@2 adrenergic receptor$d-AR) are present in various
tissues, including keratinocytes. By blocking thaseeptors, timolol facilitates
wound healing through enhanced keratinocyte migmnatwhich aids in the re-
epithelialization proce$§ %% The effectiveness of topical timolol for chromiound
management is well-established. Rai et*aldemonstrated its benefits in treating
chronic venous ulcers, while Kaur et!®al highlighted its success in managing
diabetic foot ulcers. Additionally, studies by Braat al'®?. and Vestita et &°.
further supported timolol's efficacy in promotingédiing in chronic, non-healing

wounds.

In the present study, 114 participants were evelidyributed across both
groups, with 57 participants in group A receivingn®dlol maleate and 57 participants
in group B receiving conventional dressing with apihmus hydrogel and silver
colloid dressing gel. The age distribution in otwdy showed a significant difference
(p = 0.046). In Group A, the majority of patientere aged 51-70 years (59.6%),
while 40.4% of Group B patients fell within thisnge. Interestingly, a higher
proportion of younger patients aged 30-50 yearswbéserved in Group B (42.1%)
compared to Group A (21.1%). Meanwhile, the 71-88rg age range was relatively
balanced, with 19.3% in Group A and 17.5% in GrdpThis variation in age
distribution suggests that patient age could haflaenced healing responses. In the

present study, the gender distribution was ideh#iceoss both groups, with 84.2% of
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patients being male and 15.8% female (p = 1.00)s &qual distribution ensures that

sex-related factors did not affect treatment outesm

Similar to our study, the Rai et Y. study compared topical timolol with
saline dressings for chronic venous ulcers andidex patients above 18 years of age
in their research. In another study by Menezed.€ atudied a larger cohort of 95
patients with chronic non-healing foot ulcers, witlo division into control or
comparison groups, focusing solely on timolol’ssetfover time. The mean age in the
Menezes et df® study was 48.74 years, with 60% of patients agaebQ years,
which aligned with our study findings. Comparatiyeih the Sharma et &f study,
the average age of patients in the silver collodfalssing group was 58.23 + 11.59
years. The risk of developing peripheral vasculaease, and consequently diabetic
foot, increases with age. Studies have shown tldar andividuals are more prone to

these complicatiorts®15°

In the current study, the duration of ulcers wasparable between the two
groups, with no statistically significant differen¢p = 0.578). In Group A, most
patients had ulcers for 3 months (38.6%), followsgd® months (22.8%). In Group B,
31.6% had ulcers for 3 months, and 29.8% had ultmrs2 months. A smaller
proportion of patients in both groups had ulcestihg 6 months or longer. At the
same time, Menezes et’af.focused on chronic foot ulcers, particularly oegsure
points, with ulcer durations ranging from 4 to 24eks. This balance in ulcer
chronicity ensures that any differences in heabngcomes were more likely due to

the treatments themselves rather than the durafidre ulcers.
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In the present study, the duration of diabetes evamly distributed between
groups (p = 0.692). The largest proportion of patiehad diabetes for 6-10 years
(33.3% in Group A, 35.1% in Group B), followed by-15 years. Only a small
percentage had diabetes for over 20 years (1.8%onp A, 0% in Group B). Given
that longer diabetes duration can impair wound ihgathis even distribution helps
strengthen the study's validity by minimizing timepact of disease duration on the
results. Similar to our study, a higher incidendedmbetic foot was observed in
patients with a history of diabetes mellitus lagtibetween 6 to 15 years in the
Sharma et a8 study. It is well established that the longer espe has diabetes, the
greater their risk of developing diabetic foot cdicgtions. Chronic complications of
diabetes, including diabetic foot, often emergerapimately 15 years after the onset

of hyperglycemi#™.

In our study, the majority of patients in both goswcontrolled their diabetes
with oral hypoglycemic agents (61.4% in Group A,984 in Group B), while 38.6%
in Group A and 35.1% in Group B used insulin (p 898). As insulin use can
indicate more severe diabetes, the similar medicapatterns across groups help

reduce potential biases related to glycemic control

In the present study, lifestyle factors such aslkingpand alcohol use were
evenly distributed between groups. Smoking wasrtefddy 33.3% of Group A and
42.1% of Group B, while alcohol consumption wasorégd by 40.4% of Group A
and 49.1% of Group B, with neither factor reachstatistical significance. Notably,
no patients in either group reported drug allergléss similarity in lifestyle factors is

important, as smoking and alcohol use can bothydetaind healing.
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In our study, glycemic control, as measured by Hbkslels, was comparable
between groups (p = 0.793). About half of the paiein each group had HbAlc
values between 7.5-9%, while approximately 30% Veldes above 9%, indicating
poor glycemic control. Only about 20% had HbAlcelsvbelow 7.5%. The similar
distribution of HbAlc values suggests that diffees in healing outcomes were

unlikely to be influenced by baseline blood sugaels.

In the current study, peripheral pulsations weesent in 100% of patients in
both groups (p < 0.05), indicating adequate bldow fto the affected limbs. Proper
circulation is essential for healing, as it enswgesicient oxygen and nutrients reach
the wound site to support tissue repair. In thesgme study, vascular and structural
factors were rare and evenly distributed. Varicasies were observed in only 7% of

patients in both groups (p = 1.00).

In our study, none of the patients in either gredpibited signs of infection.
The absence of infection and universal presencgrarfiulation tissue indicate that
both treatments created a favorable environmenti$sue regeneration and wound

closure.

In the present study, both groups experienced gitadkductions in ulcer
length, width, and area over the 28-day follow-with no statistically significant
differences between treatments. By day 28, theageewound size had decreased by
31% in Group A and 28% in Group B (p = 0.175). WHhihe percentage reduction
was slightly higher in the topical Timolol grouget difference was not statistically
significant, suggesting that both treatments wenalaly effective in promoting

wound size reduction over time.
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At the same time, the healing rates reported ineRail'*’ study highlighted
the superiority of timolol over saline, the per@agd reduction in ulcer size in the
timolol group was 23.06% after 1 week, 36.57% attereeks, 67.18% after 3 weeks,
and 86.80% after 4 weeks and however, their sgmoep achieved only 11.01%,
17.53%, 31.78%, and 43.82%, respectively, oversdm@e intervals as reported in
their study. They also reported that observed cetaplicer closure in 50% of
patients treated with timolol, while no patients time saline group achieved full

closure.

In another study by Menezes et#¥lobserved a slower initial response (mean
34.78% reduction at day 15) but a substantial &6.4@duction by day 30, with some
patients achieving complete healing in their stuflye Menezes et & study also
explored age-based differences, showing similalifgaatterns across younger and
older groups, with consistent reductions betwegnldalay 15, and day 30, however

we did not observe this finding in our study.

Similarly, a cohort study conducted by Chakkittakigit et all®*
demonstrated the effectiveness, safety, and taligyatf using timolol maleate 0.5%
solution for the treatment of infantile hemangiomAlso, Manahan et &P> explored
the use of topical timolol as an affordable andesaption for managing chronic
ulcers. Braun et &P? applied 0.5% topical timolol to chronic, recalaitt wounds in
five patients, all of whom showed improvement, wittmplete healing observed in
three patients. The average wound size reductien afweeks was 78.2%. Lev-Tov
et all®® also successfully treated chronic venous leg sleeith topical timolol.
Additionally, Thomas et &’ found that patients treated with topical timol@ldha
significantly higher healing rate — 61.79% in thady group versus 29.62% in the

control group after 12 weeks. Their analysis resea substantial difference in ulcer
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reduction between the groups, highlighting thatidalp timolol promotes faster
healing compared to conventional treatments, howeue study findings observed

ulcer reduction in the Timolol group without angrificance.
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LIMITATIONS

Our study had some limitations. First, the samyte svas relatively small,
with only 114 participants, which may limit the gealizability of the results to
broader populations. Larger, multi-center studiesiil be necessary to validate these
findings across diverse demographic and clinictlrggs. Second, the study duration
was limited to 28 days, which may not fully captihe long-term effects of the
treatments or the complete wound healing processeoally for more chronic or
severe ulcers. Third, while key variables like @&g#s duration, glycemic control, and
ulcer chronicity were well-balanced between groupber unmeasured factors —
such as nutritional status, patient adherencedatrtrent protocols, and individual
variations in inflammatory response — could hav#tuanced healing outcomes.
Additionally, the absence of blinding in treatmadministration may have introduced
potential bias, even though objective wound measergés were used. Addressing
these limitations in future research could streegtithe evidence base for these

treatment strategies.
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CONCLUSION

Our study identified that both topical Timolol aathorphous hydrogel with
silver colloid dressing demonstrated comparablieat in promoting wound healing
in patients with diabetic foot ulcers. Despite Btiglifferences in the percentage
reduction of wound size, the results were not ftiatlly significant, suggesting that
both treatments create a similarly conducive emwirent for tissue repair. The
universal presence of granulation tissue and alsefhdnfection in both groups
further highlight the effectiveness of these ingions in supporting the early stages
of healing. The study’s balanced distribution ofigrat characteristics — including
age, diabetes duration, glycemic control, and tylesfactors — reinforces the
internal validity of the findings. Ultimately, thesesults suggest that both treatment
options are viable and safe choices for managiabedic ulcers, allowing clinicians
to tailor treatment decisions to individual patipnéferences, cost considerations, and
clinical judgment. Future studies with larger saenplzes and extended follow-up
periods would help refine treatment protocols aetednine whether one approach

offers superior long-term outcomes.
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SUMMARY

A randomized controlled trial was conducted at KAM&EDr. Prabhakar Kore
Charitable Hospital and Medical Research Centréad®®i, among 114 patients with
chronic diabetic foot ulcers (DFUs). The study ainte compare the efficacy and
safety of topical Timolol maleate 0.5% drops verfmsorphous hydrogel and silver

colloid dressing in promoting ulcer healing oventweeks.

After obtaining ethical clearance and informed @mts patients were

randomized into two groups:

e Group A (Experimental): Received topical Timolol leete 0.5% drops

followed by moist saline dressing.

e Group B (Control): Received Amorphous hydrogel aitger colloid dressing

followed by moist saline dressing.

Wound healing progress was assessed using ul@naasurements at day 0

to day 28, and the percentage reduction in wourel\sas calculated.

The study revealed the following findings:

1. Demographics & Baseline Characteristics:

o No significant differences in gender distributicsiabetes duration,

drug history, and HbAlc levels between groups.
o Majority of patients in both groups had diabetestid0 years.

2. Ulcer Healing Outcomes:

o Greater ulcer size reduction in Group A (Timolabgared to Group

B (hydrogel & silver colloid dressing), but nottséically significant
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3. Safety & Adverse Events:

o No significant adverse effects reported in eithreug.

4. Diabetes & Lifestyle Factors:

o Similar glycemic control (HbA1c levels) in both gius.

o Around 40% of participants were smokers or alcatmrisumers, with

no significant impact on ulcer healing differences.
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ANNEXURE [

KAHERs JNMC

BELAGAVI

INFORMED CONSENT FORM

“Comparing the efficacy of Topical Timolol vs Amorphous hydrogel and silver

colloid dressing in Chronic Diabetic Foot Ulcers: &Randomized Controlled Trial”

Introduction: Respected Sir/Madam, We request you to participaber study as titled
above, which is being performed to test and fintreew and better methods to assist
healing of chronic diabetic foot ulcers. A drug reehTimolol which is already available
in the market and is commonly used as eye drops,shawn promising results in
previous studies in healing chronic diabetic ulcghen applied locally to the ulcer. In
this study, we aim to use this drug and compareffectiveness to the conventionally
used Amorphous hydrogel and silver colloid dresgiebfor dressing and treatment of
chronic diabetic ulcers and to compare the heatutg of the ulcer in each to find out if
this drug is actually effective in improving hedgirates.

Explanation of procedure: After obtaining your consent and clinical exantio®, you
will be placed randomly in one of two groups, orievbich will receive the new drug
and the other one will receive the conventionattreent, in the form of alternate day
dressings of the ulcer with the drug alloted torygroup. After every week or 7 days,
your ulcer size will be measured and documented, @ctures taken, for a total of 4
weeks. Any side effects that occur during the genbthe study will be taken care of
and managed by the principal investigator. You nit be charged or have to spend any
money for the study. During the period of studyuryaiabetic control will also be
regularly monitored using daily blood sugar monitgrand you will continue your

diabetic drugs during the period of study, whichynmmee changed/ insulin added to
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achieve adequate sugar control. You will be reguiceparticipate and will be followed
up with for a period of 4 weeks.

Withdrawal from participation in the study: Participation in this study is voluntary.
Your decision to participate in the study or othieewvill not affect the relationship with
KLES Prabhakar Kore Hospital. You will be free tecttle whether to participate in this
study or continue participation once enrolled. case you decide to withdraw your
participation, you are free to do so. However, pde@onvey the decision to the principal
investigator.

Possible benefits from participating in the study: By participating in this study, you
have a chance of getting a potentially better dangulcer dressing that may help heal
your ulcer faster. Also, you will receive regulargar monitoring which will help tailor
your diabetic medication dose to achieve the bestrol for your sugars and you will
also receive dietary guidance. Even if you are gddam the control group, you will
receive regular care in the form of regular draggsiwith the conventionally known and
effective techniques. Also, the contribution youkendy participating in this study will
help the population at large.

Possible risks from participating in the study: There are no major risks involved in
participating in this studyMinor risks which may occur include skin allergydatching.
Any side effects that may occur will be taken cairéy the principal investigator at no
cost to you

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person from identifying you. Your idgnwill never be revealed. The
data collected from you will be kept confidentialdaonly processed or aggregated data

will be used for publication.
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Financial incentives: You will not receive any payment for participatim this study.

Cost of investigationsdone during the course of study will be paid bg piincipal

investigator.

Authorization for publication of aggregated data: Results obtained after processing
of the aggregated data will be published for sdienpurpose and or presented to

scientific groups. However, your identity will nevbe revealed.

Questions: If you have any question or complaints with regard/our right as study
participant you may contact Dr Harsha Hegde, Cleasgn, Ethical committee of
JNMC, 0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waving ahyour legal rights
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CONSENT STATEMENT

I am making a voluntary decision to participatethie study Comparing the

efficacy of Topical Timolol vs Amorphous hydrogel ad silver colloid dressing in

Chronic Diabetic Foot Ulcers: a Randomized Controkd Trial”. My signature

below indicates that | have decided to participatel | have read the information

provided above or the information provided abovs been read to me in the language

that | understand best. | was given the opponuiitask questions and that they have

been answered to my satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE II: PROFORMA

DATE:

CASE NO:

NAME:
AGE/SEX:
IP NO.:
ADDRESS:
PHONE NO:

OCCUPATION:

COMPLAINTS AT PRESENTATION:

Ulcer duratiol < 6 week: > 6 week
Ulcer Size < 0.5cf > 0.5¢cnt

Pus Discharge Yes No

Pain over surrounding skin Yes No

PAST HISTORY: H/o diabetes since-
On medication-

H/o Hypertension-

FAMILY HISTORY:
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PERSONAL HISTORY:

SMOKER

Yes

No

ALCOHOL/ DRUG USE
HISTORY

Yes

No

KNOWN DRUG ALLERGIES

Yes

No

TREATMENT/ SURGICAL HISTORY:

ON GENERAL EXAMINATION :

Temperature-

BP-

PR-

Examination of Ulcer:
Location:

Ulcer Dimensions(LxB)(in cm):
Ulcer Area(in cri):

Ulcer Depth(in cm):

Ulcer showing evidence of
infectior

Yes

No

Exposed bone/ tendon/ fascia/
Gangren

Yes

No

Peripheral Pulsations

Present

Absent

Varicosities/ Skin pigmentation

Present

Absent
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SYSTEMIC EXAMINATION :
R.S.

C\V.sS:

C.N.S.:

P.A.

Eligible for Study:

Patient willing to give consent:

Group Alloted:

Ulcer measurement

Time Length Width Area %reduction

Day 0

Day 7

Day 14

Day 21

Day 28

% area reduction(Day 0 to day 28)=
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ANNEXURE IlI: ULCER PHOTOS

Ulcer treated with

Ulcer treated with Timolol Hydrogel+silver colloid gel

DAY 0

DAY
28
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Day O

Day 28
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Day O

Day 28

Page 112




Annexures

ANNEXURE 4: MASTER CHART
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ulcer over back since3 | . . t. metformin 500
1 B 65 male 10072136 hs diabetic x 5 years mg 1-0-1 yes no [ no 88 present no no absent | 56 (48| 2688 | 54 | 47| 2538 | 52 | 45| 234 5 (44| 22 47 | 42| 19.74 26.56% present
2 A | 66| mae | 13172004 | UCErOVE 'drl;w‘ X3 | Giabetic x 10 years |© ”HTOE” gnli e yes | mo | 97 present | yes | yes | absent | 95| 11| 1045 | 93 |10.8| 1004 | 9.2 |106| 97.52 | 9.1 |103| 9373 | 89 | 10 | 89 14.83% present
3 B | 39| Mae | 10056046 “'C";r‘r’g;gw X | diabeticx 8years | g'ywmg‘ @L0 no | no| 10 present no | no | absent | 71 |52|3692| 68| 5| 34 |649|48|31152|612|46|28152|586(464| 2709 | 2635% present
ulcer over It thighx 2 — —
4 B 55 male 2426266 he diabetic x 8 years | insulin HA 8-8-8 yes yes | no 78 present yes | yes no 8 |10( 80 77 198| 7546 | 7.5 | 9.6 72 741946956 | 72| 91| 6552 18.10% present
5 A | 61| femae | 10077525 |U°¥ bag”‘z:fmm diabetic x 15 years | Inj H/M 14-10-6 no no | nol| o present no | no| no [14|09| 126 |13 |09| 117 | 11|08]| 088 |09 |07| 063 |08]|07]| 056 55.56% present
6 A 59 male 10077704 ulcer atlgta:noztr diabetesx 15 years| inj. H/M 10-0-6 no yes | no 9.6 present no no no 72 (57| 4104 | 69 [55| 3795 | 66 (53| 3498 | 64 | 52| 3328 | 61| 5 | 305 25.68% present
7 B | 55| femde | 10084506 | YIS OV bafl: SNCe3 | Gahetesx 12 years| . HA 1266 no no|no| 88 | present | no | mo | no |56|51|2856| 52|49 2548 | 5 47| 235 | 47 |45|2115| 44| 43| 1892| 3375% present
8 B | 70| femde | 10047151 | Voo overleftfootx6 | disbetessunced | tab. metformin1 no no | no| 76 present [P o | no | 7.4|56|4144| 71 (55| 3005 | 69 |53 | 3657 | 67 |51]|3417|66| 5 | 33 20.37% present
months years gm1-0-1 t
ulcer over right leg ¢ metformin
9 A 70 male 10062354 anterior aspect x 4 | diabetes x 6 months 5b0nlg 1.01 yes yes | no 88 present no no no 55|25|1375| 53 | 23| 1219 | 49 | 21| 1029 | 46 |19 874 | 43| 16 | 6.88 49.96% present
months
10 B | 42 | femae | 10056769 ”'Df' Ompa:'(rgar as”heft 1] Gabetesx 5 years | @ malm(;";" aml no|no| 79 | present | no | no| no |28|26| 728 |27 |26| 702 |27|25| 675 | 26| 24| 624 | 25| 23| 575 | 21.02% present
11 A | 61| femae | 10068538 |UOX verlt fﬁfr SN2 2| Giahetes x 10 years | & 9V 1'3 9p1-0- no no|no| 68 | present | no | no| no |46|16| 736 |44 |17| 748 |43 |16| 688 |41|15| 615 | 4 |14] 586 2391% present
12 B | 3| mie | 10083085 |UoTOE "g:: 100X 2| i avetes x 2 months| "‘:};Tg”lsoo no yes| no | 78 | presnt | no | no | mo |42| 4| 168 |39 |38| 1482 | 38 |37| 1406 | 36 [36| 1206 | 34| 35| 119 | 2017% present
13 B | 57| mde | 10057061 | Yo 'i‘chee' *2 | Giabetesx 5years | Inj, HA 10-6-6 yes yes|no| 92 | presnt | no | no| no |46(51|2346| 46| 5| 23 | 45|49 2205 44 |47|2068|43]|45|10935| 1750% present
14 A | 75| mae | 1008ss65 | U We;(':: hed X1 | oabetes x 16 years| inj HA 12-8:8 no yes | no | 11 present pmfe" no | no |61]34|2074|58|33| 1914 | 5632|1792 54| 3| 162 | 51|28 1428| 3115% present
15 B 74 male 10059081 ulcer over left heel | diabetesx 15 years| Inj HM 14-10-8 no yes | no 9 present no no no 4132|1312 | 4 |31| 124 | 39| 3 117 | 38 (29 11.02 | 36 | 2.8 | 10.08 23.17% present
16 A | 68| mae 6792266 | Ul over ”g'ri footX 3| iabetesx 4 years lab;ﬁ'_’ﬂ" 1 yes no | no | 82 present no | no| no [59|34|2006|57 33| 1881 |55[31]1705|53| 3| 159 | 5128|1428 2881% present
17 A | 50| femde | 10013076 | Ucerridht L‘:" X3 | Giabetesx 6 years | & m‘f_g{'l""*gp no no | no| 86 present no | no| no |62|a5| 270 |61 |44| 2684 | 59 |43| 2537 |57 |41 2337|5539 2145 2312% present
18 B | 73| mde | 10066912 “'wlc’;’;:::tf';’l'med disbetes x 15 years | Inj HM 20-10-25 yes no | mo| 10 present | no | no | no |41|e2|2542| 4 | 6| 24 |39|59|2301|39]|58]|2262(38]|57]|2166| 1479% present
19 B | 48| Mae 17egsy | Uoerlett fﬁ:" X3 | Giabetes x 6 years | @ ":gfcl"g"; 500 no yes| no | 8 present | no | no | no |91|62|s642| 89 |61| 5420 [ 88| 6| 528 | 86|59|5074|83|58]|4814| 1468% present
ulcer over disarticulated| tab metformin +
9
20 B |50 | mee | 10020018 |4 O e | debetesxyears | I yes o|no| 9 present | no | no | no |42(39|1638| 41 (38| 1558 | 38 | 36| 1368 | 37 [ 35| 1295 | 36 | 35| 126 | 23.08% present
ulcer over right tab gl 1
21 B 44 femae 10066114 diarticulated 34 toe | diabetesx 8 years gy 0-0 P no no | no | 106 present no no no 92 |54| 4968 | 9.1 | 53| 4823 9 | 53| 477 | 89 (53] 4717 | 88 | 5.2 | 45.76 7.89% present
since 2 months
I tab metformin
22 A 61 male 10054125 ulcer over left foot Diabetic x 6 years 500mg + teb GP 1 yes yes | no 7 present no no no 54 (41| 2214 52 | 4 20.8 5 |38 19 48 | 37| 1776 | 46 | 35| 161 27.28% present
23 A 47 female 10051486 ulcer over left foot Diabetic x 5 years teb x::rgmm no | no 8 present no no no 3233|1056 | 31 |32| 992 3 3 9 28 |29 812 | 26| 27 | 7.02 33.52% present
24 B | 33| mde 1185353 | UOH Ve IIOOIXS | ek Byears | (B0 metformin yes no|no| 9 present | no | no | no |10| 7| 70 |96 |68| 6528 | 93 |66| 6138 | 9163|5733 (89| 6 | 534 | 2371% present
months 500mg 1-0-1
25 g | 60| mde | 10025700 |UoOVE baﬁ: since3 | recer d" i’;s:gw inj HA 10-10-10 no yes | no | 11 present | no | no | no |53|46|2438| 51 (45| 2295 | 48| 43| 2064 | 45|41|1845| 42|39 1638 | 3281% present
ulcer over right lateral — .
26 B 38 male 1100245 malleolus x 4 he diabeticx 8 years | inj HM 12-0-10 yes yes | no 95 present yes no no 21|19 399 | 1.8 | 17| 3.06 17 (15| 255 | 15 |13| 195 | 14| 12| 168 57.89% present
27 B |54 | mae 1168420 | Yo eréf"” X6 | Gapetesx 5 years | 9V Oa PLO| e ves | mo | 79 present no | no| no |45|29|1305| 42 |27| 1134 | 4 [26]| 104 |39 |24 936 | 37| 22]| 814 37.62% present
ulcer over back x 2 . -
28 A 44 male 107246 hs diabetesx 22 years| inj hm 16-0-10 yes yes | no 88 present no no no 6.8 82| 5576 | 64 | 79| 5056 |6.12|7.2|44064| 58 | 7 | 406 | 54| 6.7 | 36.18 35.11% present
ucler over plantar aspect|
29 A 55 male 1100456 | of right foot between 4- | diabetic x 20 years | inj HM 20-0-10-0 no no | no 9.8 present no no no 4928|1372 | 47 | 26| 1222 | 44 | 23| 1012 [ 41 | 2 82 | 31|18 558 59.33% present
5th webspace
30 B | 39| mde | 1008s74p | UCTrOVErlEtlegX 2 ik Tyears | 12D Metformin no ves | mo | 10 present no | no| no |116|68| 7883 |113|66| 7458 | 11 | 64| 704 107 |62 6634|105 6 | 63 20.13% present
months 500mg 1-0-1
31 B | 44| female 107724 | Ul z’;'rﬁtffm 1% Giapeticx 6years | inj HA 8-8-6-0 no no | no | 67 present no | no| no [36|32|1152|35|31| 1085 |34 (31| 1054|323 | 96 | 3 [29]| 87 24.48% present
ulcer over left lower - Tab metformin
32 B 38 female 10084500 limb x 2 he diabetic x 5 years 500mg 1-0-1 no no [ no 74 present no no no 96 (514896 | 92| 5 46 88 | 48| 4224 | 86 |47 4042 | 84 | 45| 378 22.7% present
ulcer over back of neck | .. . .
33 A 54 male 10084862 X 2 months diabetic x 10 years | inj HA 10-0-6-0 yes yes | no 6.8 present no no no 41 (38| 1558 | 39 | 37| 1443 | 36 | 35| 126 | 34 (33 1122 | 31| 32| 9.92 36.33% present
ulcer over dorsum of - -
34 A 82 male 10083048 right foot x 2 he diabetic x 15 years | inj HM 20-10-14 yes yes | no 78 present no no no 7641|3116 | 71| 4 284 68 |39| 2652 | 65 |37 2405 6.1 | 35| 21.35 31.48% present
ulcer over dorsum of — .
35 B 75 male 10084742 right foot x 2 he diabetic x 20 years | inj HA 10-0-8-0 yes yes | no 72 present no no no 11.7|66| 7722 | 11.5| 65| 7475 |11.3| 64| 7232 (11.1| 6.3 | 69.93 | 10.8| 6.2 | 66.96 13.29% present




ulcer over medial aspect

Tab metformin

i i 0,
36 56 | e | 10070105 | N ot iebeicx Syears | g no yes|no| 81 | present | no | no | no [112[61|6832|109|59| 6431 [106|57| 6042 |102|55| 561 | 98|53 |5194| 2398% present
37 56 | mde | 10050956 ”'ww"”g'rifw“ diabetic x 5 years T:go”"gfﬁgn yes no | no | 69 present no | no| no |162|51]|8262|159| 5| 705 |156| 48| 7488 |152| 47| 7144 | 48| 45| 216 73.86% present
38 50 | mae | 10085926 ”'ww"'dgwxz diabetic x 5 years T:go”"gfﬁgn no ves | mo | 76 present no | no| no [131|68]8008|128|66| 8448 [123[64| 7872 | 12 | 63| 756 |11.7] 59| 6003 | 2251% present
ulcer over heel of left | . . tab Metformin
0,
39 65 male 10072136 foot diabetic x 10 years 500mg + tab GPL yes yes | no 92 present no no no 86 (615246 | 83| 6 498 8 |58 464 | 7.7 | 56| 4312 | 75| 55| 4125 21.37% present
40 38 | mde | 1o0s157 |UCeroverrightamx 2 g iy 2years | 120 metformin yes ves | mo | 83 present no | no| no [76|a1|3116| 74| 4| 206 |71[39] 2760 69 |38|2622|67]|36]2412| 2250% present
months 500mg 1-0-1
ulcer over dorsum of — -
41 71 male 10068124 left foot x 3 hs diabeticx 8 years | inj HA 12-10-10 yes yes | no 74 present no no no 76 |55| 418 | 74 | 54| 399 | 71 | 53| 3763 | 68 | 51| 3468 | 6.6 | 49 | 3234 22.63% present
ulcer overright legx 3 | . . tab Metformin N
42 55 male 10062790 hs diabetic x 8 years 500mg + tab GPL yes yes | no 9.6 present no no no 56 (39 2184 | 55|38 209 5336|1908 | 51 (341734 5 | 33| 165 24.45% present
ulcer over anterior Tab metformin
43 66 male 10045113 | aspect of left footx 2 | diabetic x 3 years 500mg 1-0-1 yes no | no 7.7 present no no no 76 (54| 4104 74 |53| 3922 | 72 (51| 3672 | 7 |49| 343 | 68| 48| 3264 20.47% present
months
a4 45 | femele | 10050282 |UO Overmedial aped] iy 11 vemrs | inj HM 14-0-14 no no|no| 79 | present | no | no | no |116|96|11136|11.3| 92| 10396 [109| 9 | 981 |106|88 | 9328 [104| 82| 8528 | 23420 present
of right foot x 2 months
ulcer over dorsum of - Tab metformin
0
45 69 male 10045361 right foot x 4 he diabetic x 6 years 500mg 1-0-1 no no [ no 10 present no no no 11 | 76| 836 | 10674 | 7844 [103 (74| 7622 |101| 71| 7171 | 98 | 6.9 | 67.62 19.11% present
ulcer over anterior Tab metformin
46 60 female 10041164 | aspect of left footx 2 | diabetic x 3 years 500mg 1-0-1 no no | no 9.8 present no no no 16.8(54| 90.72 [ 164 | 52| 8528 [16.1 (51| 8211 | 158| 4.9 | 77.42 | 154 4.7 | 72.38 20.22% present
months
47 50 | made | 10034265 ”'wwe”éhi'egxz diabetic x 10 years tabg'ylc_oo_fgpl yes no|no| 88 | present | no | no| no |76|e8|51e8| 74 |67| 4958 | 7.1 | 65| 4615 | 69 | 62| 4278 | 66| 6 | 306 | 2337% present
48 73| mae | 1c0sisas MO Overmedid et o gveas | inj HA 868 no no|no| 92 | preet | no | no| no |106[49]|5194|103| 48| 4944 | 10 |a6| 46 |98 |45| 441 | 05| 43| 4085 | 2135% present
right foot x 3 months
49 71| mde | 10081526 ”'ww"”g'éfw“ diabetic x 5 years Tab"‘ig’_'f“"lg yes ves | mo | 79 present no | no| no [127|81]|10287|124| 8 | 992 [121|79]| 9550 |11.8| 78| 9204 |116] 76| 8816 | 1430% present
50 8 | mde | 10052353 ”'fg‘:ged Ofr;'gm diabetic x 15 years [inj HM 15-10-10-0]  no no | no | 82 present no | no| no |48|26|1248| 45 |25| 1125 | 44 [24]| 1056 | 41 | 22| 902 | 39| 19| 741 | 4063% present
51 60 | mde | 10072645 ”'ww"'dg‘a"d” diabetic x 20 years | inj HA 14-10-10 yes yes | mo | 71 present no | no| no [82|a6|37.72|81|45| 3645 | 8 [45| 36 | 78|45 351 | 75| 43| 3225 1450% present
52 65 | mae | 1oo7giss | Uceroverleftfoot g i x8yeas | 120 metformin yes no | no | 88 present no | no| no [132]97|12804| 13 | 95| 1235 | 128 93| 11904125 91 [11375| 121 | 89 |107.60|  15.89% present
stump site x 1 year 500mg 1-0-1
53 59 | mae | 10077491 |UOS Over medial aspect) newly diagnosed | s 460010 yes no | no| 100| preset | no | no| no |97|88|8536| 95|86| 817 |91 (84| 7644 | 89|82|7298|87| 8 | 696 | 1846% present
of left leg x 4 months diabetic
54 60 | female | 10055229 :g’;g:xdgwmﬁz diabetic x 15 years | inj Ha14-10-10 no no|no| 95 | present | no | no | no |47|51|2397| 5 |45| 225 | 48 |43| 2064 | 41 |41|1681|43|39]1677| 3004% present
ulcer over plantar aspect| . . tab glycomet gpl 1 o
55 64 | mae | 10065748 |7 HE FEEE ST cibetic x 20 years o no no | no| 10 present | yes | no | no |54(49|2646| 53 (48| 2544 | 51 |a7| 2397 | 5 45| 225 | 48| 44| 2012| 2018% present
56 56 | mde | 10069424 ”'ww"'ﬁ'eg” diabetic x 10 years Tab"‘ig’_'f“"lg no ves | mo | 89 present no | no| no [114|76]| 8664 |111|74| 8214 [109| 73| 7957 |105|7.1| 7455 | 98 | 68| 66.64 | 2308% present
ulcer over upper Y/3rd | . . Tab metformin o
57 60 male 10081415 of left legx 3 he diabetic x 8 years 500mg 1-0-1 yes yes | no 75 present no no no 126 10 |12852| 11.9| 9.9 | 117.81 | 11.6| 9.7 | 11252 | 11.2| 9.4 | 105.28| 10.8| 9 97.2 24.37% present
58 49 | mae | 10050662 | MO OVErHgNtIUMAr | b e 7 yenrs | OYOOTROPLY ves| no | 72 | prest | no | no| no |58|63|3654|56|61| 3416 | 52|59 3068 |48 |55| 264 | 44|51 2244| 3859% present
region x 4 months 0-1
ulcer over right foot Tab metformin 1
59 74 male 10075438 | amputationstumpx 1 | diabetic x 20 years 101 9 yes yes | no 88 present yes [ no no 91 |54| 4914 | 88 | 52| 4576 | 85| 5 | 425 | 81 |48 3888 | 7.8 | 46 | 35.88 26.98% present
year
60 52 | mde | 10075433 “'“’a:";;%nﬂggm diabetic x 15 years | inj HM 10-0-6-0 no yes | mo | 93 present o | no| no [76|a1|3116| 75| 4| 30 |73|38|2774| 7 |36| 252 |67 |35|2345| 2474% present
61 72 | mde | 10076524 ”'fg‘:;ed ‘ﬁ'gm diabetic x 10 years labg'y"g_”l‘agp“ no no | no| 78 present no | no| no |44|21]| 924 |43 |21| 903 [42| 2| 84 | 4 |19| 76 | 37| 18] 666 27.92% present
62 48 | mae | 10075493 ”'ww"”gg'eg” diabetic x 7 years labg'y"g_”l‘agp“ no no | no | 92 present no | no| no [111|54]| 5004 |108|53| 5724 |105(5.1| 5355 |10.1|49 | 49.40 | 907 | 48| 4656 | 2232% present
63 60 | mae | 10073574 |UCS Over medial aspect] i o vers [in HM 16-10-10:0]  no no|no| 66 | preet | no| no| no |76[43|3268| 7441|3034 | 72| 4| 288 | 68|38|2584|65]|37|2405| 2641% present
of right foot x 6 months
64 74| mae | 1007sa3s WO Overmedial apec oo o venrs | in HA 16-10-4 yes no|no| 74 | present | no | no| no |122]56|6832|121|54]| 6534 |119|52| 6188 [117| 5 | 585 [115]| 48| 552 | 19.20% present
of right foot x 6 months
65 5 | mae | 10075433 |MOS Over plaNAr A by e 10 veers | inj HM 14-10-80 no no|no| 85 | present | no | mo | no |58|32|1856|55|29| 1595 | 51 |28| 1428 | 45|25|1125|41|21| 861 | 5361% present
of right foot x 6 months
66 56 | mde | 10084956 ”'fogf:ed Ufh:'gm diabetic x 12 years tabmg_r;""lgl no no|no| 92 | present | no | no| no |46(53|2438| 44 |51| 2244 | 4249|2058 | 4 |47| 188 | 38| 44| 1672| 3142% present
67 4 | mae | 10076956 | O OverriohtlegxX 2| iy Byears | 2 metformin no yes| no | 69 | presnt | no | no | no |81|39|3150| 78|37 | 2886 | 7.4 | 36| 2664 | 69 [ 34| 2346 | 66 | 32| 2012 | 33.14% present
months 500mg 1-0-1
ulcer over plantar aspect| . . tab glycomet gpl 1 "
68 53 | female | 10053574 | HE FERE ST disbetic x 12 years o no no|no| 71| present | no | no | no |69|54|3726| 66 |52| 3432 | 63| 5| 315 | 6 |48| 288 | 57| 45| 2565 3116% present
69 46 | mae | 10070008 ”'ww"'ﬁ'eg” diabetic x 10 years labg'y"g_”l‘agp“ no no | no | 89 present no | no| no |46|43|1078| 44 |42 1848 | 41 [39]| 1599 | 38 |36 1368 | 35| 34| 119 39.84% present
70 4| mae | 10117202 ”'ww"”g:;“egxe diabetic x 7 months lggo""%ffg'ln no no | no | 101 | present no | no| no |17 |a6| 782 |166|45| 747 |161|43]| 6923 | 15741 | 6437 |153] 39| 5067 | 23.70% present
71 55 | mde | 10067999 xg’g&fﬁg’wmi diabetic x 8 years labg'y"g_”l‘agp“ no no | no| 78 present no | no| no [114|56]| 6384 |111|54| 5094 10852 56.16 | 10551 | 5355 |101| 48 | 4848 |  24.06% present




ulcer over right leg x 6

72 68 | mae | 10072925 e diabetic x 12 years | inj HA 14-10-10 yes yes|no| 67 | present | no | no| no |56(34|1004| 5432|1728 | 5 | 3| 15 |47 |28|1316| 44|27 |1188| 3761% present
73 60 | mae | 10054545 “'wwe”'{f'eg” diabetic x 3 years ‘abg'ymfmgp“ no yes| no | 84 | presnt | no | no| no |38|27|1026| 36|25 9 |33|23| 750 | 31|21 651 | 28|19 532 | 4815% present
ulcer over medial aspect tab glycomet gpl. 1
74 85 male 10125226 | of right lower limb x 2 | diabetic x 15 years gyo-l o no yes | no 9.9 present no no no 246(8.1)|199.26| 23.8| 7.8 | 18564 | 23.1| 7.5| 17325 22.6 | 7.1 | 160.46 [ 21.9| 6.8 | 148.92 25.26% present
months
ulcer over lateral tab glycomet gpl. 1
75 48 male 10129082 | plantar aspect of right | diabetic x 7 years gyo-l b no yes | no 85 present no no no 9.8 |58| 5684 | 96 | 56| 53.76 | 92 | 54| 4968 | 89 |52 4628 | 86| 5 43 24.35% present
foot x 3 months
76 20 | mae | 10125574 “'wwe”'{f'egxe diabetic x 3 years tggo':gfggg yes yes| no | 76 | presnt | no | no | no |47|41|1027| 45|39 1755 | 43 |37 1591 | 4 [35| 14 |37|31|1147| 4048% present
77 20 | mae | 10125547 “"Hwe”éhilegxe diabetic x 5 years ‘abg'y"gz‘egp“ yes yes| no | 84 | presnt | no | no | no |47|46|2162| 45|4a5| 2025 | 43 44| 1892 | 4 |41| 164 | 38|38 1444| 3321% present
ulcer over left foot 4th
78 65 female 10121754 | toe amputation sitex 3 | diabeticx 20 years | inj HM 14-10-8 no no | no 88 present no no no 41|24 984 | 38 | 23| 874 | 34 |21| 714 (31|19 589 28| 17| 476 51.63% present
months
79 67 | mae | 10127607 MO Overmedalapatl o gyens [P OVOOMELGPLY no|no| 73| present | no | mo | no |23|21]| 483 |21|19| 399 |18 |17| 306 | 15| 15| 225 | 13| 12| 156 | e7.70% present
of left leg x 3 months -
80 48| mae | 10007211 “'fw?ghed Uélét diabetic x 5 years ‘abg'y"gz‘egp“ no no|no| 93 | present | no | no| no |59(51]|3000]|56|49| 2744 | 5447|2538 | 5 |45| 225 | 47| 43| 2021 | 328% present
ulcer over right lower A tab metformin
81 34| mde | 1ow0ese6 | " EIST N | diabetiox3years | ST no no|no| 99 | present | no | no | no |112|51|5712| 11 |49| 539 |106|47| 4982 |102| 45| 459 |97 | 41| 3077 | 3037% present
ulcer over 3-4thtoe
82 65 male 10110477 | amputation site of right | diabetic x 15 years | inj HA 10-10-10 no no | no 79 present no no no 46 |34| 1564 | 44 | 33| 1452 | 41 | 31| 1271 ( 37 |29 1073 | 34 | 28 | 952 39.13% present
foot x 2 months
ulcer over leftlegx 4 - tab metformin
83 41 male 10112745 diabetic x 5 years no no [ no 83 present no no no 54 (422268 51| 4 204 48 (39| 1872 | 46 | 3.7| 17.02 | 43 | 35 | 1505 33.64% present
months 500mg 1-0-0
ulcer over left forefoot
84 56 male 10121642 amputationsitex 3 | diabeticx 15 years | inj HM 16-10-8 no no | no 71 present no no no 88 |56| 4928 | 84 | 54| 4536 | 81 |52 4212 | 78 | 5 39 74 | 49| 36.26 26.42% present
months
85 72 | female | 10116787 “'wo‘;e:rzr?i?ﬁm'ghx diabetic x 20 years | inj HM 14-10-10 no no|no| 67 | present | no | no| no |56[54|3024]54|52| 2808 |51 5| 255 | 48 (47| 2256 (45| 44| 108 | 345% present
ulcer over left 4th toe tab glycomet gpl. 1
86 55 female 10119934 amputation sitex 2 | diabetic x 15 years gyo-l o no no | no 89 present no no no 6.8 (43| 2924 65 (41| 2665 | 61 | 4 | 244 | 56 | 38| 21.28 | 51 | 3.6 | 1836 37.21% present
months
87 58 | mde | 10110478 ”"’I?'nz’j;'gm'?:e’ diabetic x 10 years lab”m;’g'”lgl no no | no | 93 present no | no| no [161|96|15456|155| 04| 1457 151|901 | 1374114687 |12702| 14 | 83| 1162 | 2482% present
ulcer over right 2-3rd
88 82 male 10113411 | toe amputation sitex 3 | diabetic x 20 years |inj HM 20-14-10-0 no yes | no 88 present no no no 6.1 (48| 2928 | 58 46| 2668 | 55 (44| 242 | 53 | 42| 2226 |51 | 41| 2091 28.59% present
months
89 55 | mae | 10062790 “'wwe"ﬁ:w‘” diabetic x 15 years | inj HA 15-10-10 yes no|no| 92 | present | no | no | no |86|61|5246| 82|59 4838 | 78 |57 | 4446 | 75|55 | 4125 | 7.0 51| 3621 3098% present
% 50 | mae | 10034264 “'wwe'"{f'eg” diabetic x 7 years ‘abg'ymfmgp“ no no|no| 94 | present | no | no| no |34[33|1122]32|31| 992 | 3 |29| 87 |28]|27| 756 | 26|25/ 65 2207% present
o1 2| mae | 10127350 “'wwe'"{f'eg” diabetic x 7 years ‘abg'y"gz‘egp“ no no|no| 79 | present | no | no| no |76|a7|3572|72|44| 3168 | 69 (42| 2898 | 64 (39| 2496|5936 2124| 4a054% present
ulcer over right 1-4 toe tab glycomet gpl. 1
92 66 male 10045113 amputation sitex 4 | diabetic x 15 years gyo-l o no no | no 10 present no no no 11.7(6.7| 7839 (114 (65| 741 |[111(63| 69.93 | 10.6| 5.9 | 6254 |10.2| 5.6 | 57.12 27.13% present
months
93 33| mae | 10050157 | U0 Overdorsd amett] o 6 monihs| B2 Metformin no no|no| 89 | present | no | mo | no |66|49|3234|63|47| 2061 |59 |45| 2655 | 5543|2365 5141|2001 3531% present
of right foot x 4 months 500mg 1-0-0
o 56 | mde | 10050956 “'wwe”éhzleg” diabetic x 15 years ‘abg'y"gz‘egp“ no no | no| 103 | present | no | no | no |156[9.1|141.96|15.1 |88/ 13288 | 14.4| 84| 12096 | 139| 8.1 |11250(134| 7.9 | 10586| 25.43% present
ulver over left forefoot
95 61 male 10114618 amputation sitex 3 | diabetic x 15 years |inj HM 20-14-12-0 no no | no 75 present no no no 6.8 (94| 6392 | 66 (91| 6006 | 6.4 (88| 5632 | 6.2 |86|5332| 6 (85| 51 20.21% present
months
% 50 | male 7559395 ”'wwe"i'eg” diabetic x 8 years lab”mg_’f'”lgl yes yes | mo | 91 present no | no| no |46|a1|1886| 43 |39| 1677 | 39 (37| 1443 | 37 |35 1295| 34| 32| 1088 | 4231% present
ulcer over right foot 2-
97 56 male 10067393 | 3rd toe amputation site | diabetic x 15 years | Inj HM 14-10-10 no no | no 83 present no no no 56 |42| 2352 | 54 | 4 216 |52 (39| 2028 | 5 |37| 185 | 47 | 35| 1645 30.06% present
X 3 months
ulcer overright legx 4 | . . .
%8 56 | mae | 10086688 e diabeticx 7 years | Inj HA 10-8-8-0 no no|no| 88 | present | no | no | no |161]7.6|12236|157|7.3 | 11461 [153| 7 | 1071 | 14.8| 67 | 99.16 [14.4| 6.4 | 9216 |  24.68% present
% 48 | mde | 1185104 “'wwe”'{f'eg” diabetic x 7 years ‘abmg_”f'"lgl no no|no| 94| pesnt | no | no| no |54lar|2538|51|4a5| 2205 |48 |42 2016| 44| 4| 176 |42| 4| 68| 3381% present
100 56 | made | 10091250 “'wwe”'{f'eg” diabetic x 5 years ‘abmg_”f'"lgl yes yes| no | 73 | presnt | no | no | no |63|54|3402| 6152|3172 |58 | 5| 29 | 55|48 264 | 51|46 2346| 31.04% present
101 56 | female | 1180175 “'fw?ghed Uélét diabetic x 12 years ‘abg'y"gz‘egp“ no no|no| 92 | preet | no | no| no |63[54|3402| 6 |52| 312 |58| 5| 20 |55|48| 264 |51]46]|2346| 3L04% present
102 24 | femde | 1172565 “'wwe'"{f'eg” diabetic x 6 years ‘abmg_”f'"lgl no no|no| 87 | preset | no | no| no |91|54|4914| 88 |51| 4488 | 84 (49| 4116 | 81|47|3807| 78| 45| 351 | 2857% present
103 56 | made | 10016861 “'Oe'wa”r?::‘ﬁm'ghx diabetic x 12 years ‘abg'ymfmgp“ no yes| no | 92 | presnt | no | no | no |47|38|1786| 45|37| 1665 | 43 |35| 1505 | 41 [33| 1353 | 38| 3 | 114 | 3617% present
L LA P —
104 55 female 1011922 amputation sitex 2 | diabetic x 15 years gyo-l w® no no | no 89 present no no no 6.8 (43| 2924 65 41| 2665 [ 61 | 4 | 244 | 56 | 38| 21.28 | 51 | 3.6 | 1836 37.21% present
"
105 66 | mde | 10081326 “'wwe'"g::fw‘” diabetic x 5 years Tabmiﬁflm'"lg yes yes| no | 79 | presnt | no | no | mo |127|81|10287|124| 8 | 992 |121|79]| 9559 | 118 78| 9204 |116| 7.6 | 8316 |  14.30% present
ulcer over 3-4thtoe
106 57 male 10110477 | amputation site of right | diabetic x 15 years | inj HA 10-10-10 no no | no 79 present no no no 46 |34| 1564 | 44 | 33| 1452 | 41 | 31| 1271 | 37 |29 1073 | 34 | 28 | 952 39.13% present
foot x 2 months
107 53 | mae | 1317034 | YOS OVErIEMtiOOtX3 ] b icx 10 years |E MEHOMINIOM L yes | mo | 97 present | yes | yes | absent | 95| 11 | 1045 | 93 |10.8| 1004 | 9.2 |106| 97.52 | 9.1 |103| 9373 | 89 | 10 | 89 14.83% present

months

01




ulcer over left legx 6

tab glycomet gpl 1

108 49 | male | 10125147 e diabetic x 5 years o yes |yes|no| 84 | present | o | no| no |47|46|2162|45]|4a5| 2025 |43 |4aa|1892| 4 [41| 164 | 38|38 1444| 3321% present
109 34| mde | 10109690 ”"ﬁz’f;fmﬁ:s diabetic x 3 years tggor':fgz? no no|no| 99 | preet | no | no| no |112|51]|57.12| 11 |49| 539 |106|47]| 4082 [102]|45]| 459 |97 | 41| 3077 | 3037% present
110 56 | mae | 101276ss MO Overmeddamect oo g ens [P OYCOMEtGPLLY no|no| 73| preset | no | mo| no |23|21]| 483 |21|19| 399 |18|17| 306 | 15|15| 225 [ 13| 12| 156 | 67.70% present
of left leg x 3 months 0-1
1 52 | mae | 10117206 ”'wwmg'egxe diabetic x 7 months lggo""%ffgiln no no|no| 101 preent | no | no | no |17 46| 782 |166|45| 747 |161|43]| 69.23 |157| 41| 6437 [153| 39| 5067 | 2370% present
112 54 | mde | 10084853 “'“"i"?ﬂg"“k diabetic x 10 years | inj HA 10-0-6-0 yes ves | mo | 68 present no | no| no |41|38|1558 |39 37| 1443 | 36[35| 126 | 34 33| 1122|3132 992 36.33% present
113 58 male 10053185 ulcer over left foot Diabetic x 6 years sc;oa:gnﬁgtr;"égl yes yes | no 7 present no no no 5441|2214 | 52| 4 20.8 5 |38 19 48 | 37| 1776 | 46 | 35| 161 27.28% present
114 48 | mae | 10073227 |UCErOverrightandtoe o i 15 years| inj HM 10-0-6-0 no yes | mo | 93 present o | no| no [76|a1|3116| 75| 4| 30 |73|38|2774| 7 |36| 252 |67|35|2345| 2474% present

amputation site




