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ABSTRACT

INTRODUCTION:

Diabetes mellitus is a common metabolic disorder, prevalence steadily
increasing over the past few decades. The complications associated with it, hence, has
also increased. Diabetic foot ulcer is one of the most serious complications, utilizing
resources, significantly contributing to the morbidity of the patient. There is hence, a
need to correctly identify the severity of the diabetic foot ulcer so as to plan the

appropriate management and to help in counselling of such patients.

AlIM:

To assess severity in diabetic foot ulcer using diabetic ulcer severity score.

MATERIAL AND METHODOLOGY:

This is a hospital based longitudinal study , conducted on 93 study subjects
with diabetic foot ulcers admitted in KLES Dr. Prabhakar Kore Hospital and Medical
Research Centre , Belagavi. Diabetic ulcer severity score was calculated for each
patient. The score was calculated by adding scores of the respective parameters
congtituting site of ulcer, number of ulcers, presence/absence of pedal pulsations,
presence/ absence of bone involvement. Each patient was followed up for a period of
6 months, or earlier in case of patient undergoing minor/major amputation. After the
study was conducted, analysis was done by calculating various percentages of healing

/amputation with respect to the score.



RESULTS:

Out of the total 93 study subjects, 74.2% were males. The mean age was
calculated to be 59.6 years with maximum number of subjects being in 55-60 years of
age group range. Mgority of the study subjects were found to have diabetic ulcer
severity score of 2 (42%). Out of the total study subjects, 58% had a complete
healing, 28% underwent minor amputation whereas 14% underwent major
amputation. 100% of the study participants with score O had healing of ulcer which
decreased to 85% for score 1, 53.8% for score 2, 6.25% for score 3 and 0% for score
4. This was suggestive of poorer chances of healing as the diabetic ulcer severity

score increases.

CONCLUSION:

With the increasing incidence of patients diagnosed with diabetes mellitus, the
rate of complications of diabetes has also increased over the past few decades
including the risk and occurence of diabetic foot ulcers There is an increasing need for
diabetic foot ulcer prognostication systems and universal use of the same. Thus, we
recommend the use of diabetic ulcer severity score as a prognostic tool to assess the
severity of the diabetic foot which will further enhance communication and
counselling of the patient and will help in providing the appropriate treatment to such

patients.

KEY WORDS: diabetic foot ulcers, severity, prognostic classification, amputation.
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| ntroduction

INTRODUCTION

Diabetes mellitus is so common that India is considered to be the diabetic
capital with the prevalence of diabetes being 8.7%( 2016) .1,2 This follows that the
morbidity associated with diabetes mellitus has also increased over the past few
decades.

Diabetic individuals are prone for complications such as diabetic neuropathy
and peripheral vascular disorders which are the primary reasons responsible for
occurrence of diabetic foot ulcers.

Diabetic foot ulcer is one the most significant, resources utilizing
complications which affects the well being of a diabetic patient significantly
contributing to the morbidity.6It is one of the maor reasons of non traumatic
amputations of lower limb.4 Patients with diabetic foot ulcers also require a great deal
of rehabilitation further consuming an inevitable amount of the health resources.

There is hence, a need to correctly identify the severity of the disease so that
appropriate management can be planned for such patients.

Diabetic foot ulcer classification systems are an important method for
evauating the patients and choosing treatment for them and further, conveying
information amongst health executives. There are various classification systems
described for anticipating sequelae of diabetic foot ulcer, none of which is universaly
followed.

Thus, this study is an attempt to evaluate the severity of diabetic foot ulcer
using diabetic ulcer severity score (explained by Beckertet al3), and associate it with
the outcome which will eventually help in improving the care and counselling of such

patients with diabetic foot ulcer.
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Objective

OBJECTIVES

To assess severity in diabetic foot ulcer using diabeticul cer severity score.
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Review Of Literature

REVIEW OF LITERATURE

Diabetes M dllitus:

Diabetes mellitus refers to a hyperglycemic syndrome resulting from different
causes. Broadly, itisclassified into type | and typell.
The classification of diabetes also include: late onset diabetes of adult (LADA),
maturity onset diabetes of youth (MODY), Ketosis prone diabetes, secondary diabetes
which could be as a result of pancreatic disease or chronic excessive corticosteroid
use or acromegaly or other rare genetic disorders and lastly rare autoimmune type of

diabetes.

Diagnosis of diabetes mellitus ®

a. A hemoglobin Alcleve| (HbAlc)

b. A fasting plasma glucose (FPG) > 126 mg/dl

c. An oral glucase tolerance test (OGTT)

d. Symptoms of hyperglycemia and random glucose leve|
of >/= 200 mg/dI

IGT : impaired Glucose Tolerance
IFG : Impaired Fasting Glucose

Fasting 2 hour (75gm) OGTT

plasma result

glucose level |<140 140-199 =f=200

<100 Normal IGT DM

100-125 IFG IGT  and | DM

IFG

>/=126 DM DM DM

HbAlc <5.7% 5.7-6.4% >6.5%
Normal High risk DIV
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The number of people affected with diabetes mellitus in India was 65 million
(2016) compared to 26 million in 1990making India close to being the diabetic capital

. Theprevalencein 2016 was 8.7% .

ANATOMY OF FOOT:

Thefoot is divided into hindfoot, mid foot and forefoot.

Bones of the foot include:

TARSUS:

There are two rows, Talus and calcaneum lie proximally one above the
another. The media cuneiform, intermediate cuneiform, lateral cuneiform and the
cuboid, occupy the distal part. Between the proxima and distal rows, the navicular

bone isinterposed.

Lateral View
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Medial View
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METATARSUS: Each metatarsalis divided into : base or proximal end ,shaft whichis
dlightly convex dorsaly and the head or distal end which is flattened from side to

side.

PHALANGES:
Each foot has 14 phalanges: the great toe has two , whereas the rest have three

each.As compared to phalanges in hand, they are smaller.

DORSUM OF FOOT : contains superficial fascia and deep fascia , tendons and the
intrinsic muscles which is extensor digitorum brevis and extensor hallucis brevis.
Superficial fascia contains the superficia veins, cutaneous nerves and lymphatics.
Deep fascia is thickened at the ankle to form retinacula which retain the tendons in
place

The muscles tendons include that of tibialis anterior ,extensor hallucis longus,

extensor digitorum longus, peroneus tertius and extensor digitorum brevis.
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SOLE OF FOQT:
The sole of the foot is comprised of superficial fascia , deep fascia and the
muscles which are arranged in four layers with the neurovascular bundles between the

first and second layers.

LAYER MUSCLES/TENDONS

First layer Flexor digitorum brevis, abductor hallucis
and ahductor digiti minimi

Second layer Tendons of flexor digitorum longus and

flexor hallucis langus ; flexor digitorum
accessorius and lumbrical muscles.

Third layer Flexor hallucis brevis, flexor digiti minimi
brevis and adductor hallucis
Fourth layer Interosseus muscles, tendons of tibialis

posterior and af peroneus longus

BLOOD SUPPLY : The arteries supplying the foot include dorsalis pedis artery which
is the continuation of anterior tibial artery. Sole is supplied bylatera and medial
plantar arteries .The great saphenous vein lies on the media side and short saphenous

vein on the latera side.

NERVE SUPPLY': The cutaneous nerves of the dorum includes the saphenous nerve,
the superficial peroneal nerve (branch of common peronea nerve) , the sural nerve ,
the deep peroneal nerve and the digital braches of medial and latera plantar nerves.
The sole isinnervated by lateral and media plantar nerves which are end branches of

tibial nerve.
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Sole of Foot
Superficial Dissection
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Second layer :

Muscles of Sole of Foot
Second Layer
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Fourth layer :

Interosseous Muscles and Deep Arteries of Foot
Plantar View
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DIABETIC FOOT ULCER:

It is defined as “ulceration of the foot (distally from the ankle and including
the ankle) associated with neuropathy and different grades of ischemia and
infection.”

Diabetic foot per se doesn’t come under a separate classification of ulcers ,
however , it is a type of non specific ulcer in which ulcer is associated with other
diseases such as diabetes mellitus.

It is one of the most significant complication of diabetes and there is a

growing need to treat the same.
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Actiology of diabetic foot :

In a patient with diabetes, in case of slight injury to “glucose laden tissue”,
results in a chronic infection and formation of an ulcer. Secondly, ulceration in a
patient with diabetes can be precipitated by ischaemia due to diabetic atherosclerosis.
Thirdly, glucose laden tissue is more prone for infection which may result in
ulceration. Fourthly, sensory neuropathy which is a well-known complication of
diabetes mellitus or peripheral neuritis may also cause ulcer formation due to loss of
sensation in foot.™

The various sites involved in diabetic foot ulcer include toes and feet,
particularly the sole which is the commonest site. Leg can aso be affected.
Additionally, any other part of the body can be affected.

Nature of diabetic foot ulcer is generally deep and spreading.

CLASSIFICATION OF DIABETIC FOOT ULCERS

There can be either description classification or prognostic stratification
classification system.
Diabetic foot ulcer description classification: includes
- Meggit-Wagner classification *:

Wagner originally described a classification system used at hyperbaric based
wound healing centers. This classification was based upon clinical evaluation and did

not account for variations in vascular status. It classified ulcers as:

Page 11



Review Of Literature

Grade 1 Superficial ulcer : skin and subcutaneous
tissue only

Grade 2 Deep ulcer to tendon, muscle, joint capsule
or bone

Grade 3 Deep ulcer with abscess, osteomyelitis or
tendinitis.

Grade 4 Partial foot gangrene

Grade 5 Whole foot gangrene

-University of Texas Classification'’
This uses a matrix system in which grade and stage are represented

horizontally and vertically respectively. The grades of the ulcer are:

0 Pre or post ulcerative site that has healed

i3 Superficial wound not involving tendaon, capsule or
bone

2 Wound penetrating to tendon or capsule

3 Wound penetrating bone or joint

Stage A Clean wound

Stage B Non ischemic ,infected wound

Stage C Ischemic, non infected waund

Stage D Ischemic, infected wound

-S(AD)SAD classification is shorter term used for Size (Area , Depth), Sepsis,
Arteriopathy, Denervation.*

-PEDISisfor perfusion, extent of ulcer, depth, infection and sensation. It was created
by International Working Group of Diabetic foot (IWGDF) ; primarily used for

research purposes.’®
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-SNBAD classification is a reassembly of S(AD)SAD system for Size, Ischaemia ,

Neuropathy, Bacterial infection, Areaand Depth.

-CHS classification which came about in 2006, created by Curative Heath Services,

constitutes of 6 grades which describes abscess, necrotic tissue, depth or osteomyelitis

(4,22)

The prognostic stratification classification systems include:

-DEPA: This is a score which is calculated by assessing thebacterial contamination,
depth of ulcer,associated aetiology and phase. Each component rates from 1 to 3.
There is lower risk of amputation with score less than 6 , moderate risk if score 7-9

and high risk for score between 9 and 12 or with an ulcer with wet gangrene.™

-DUSS: This score alocates point of 0 or 1 to each of ulcer site,number, presence or
absence of pulses and presence or absence of osteomyelitis ,hence grouping the ulcer

from 0 to 4 points. This prognostic scoring system has been studied in our study.

-IDSA- IWGDF: This classification was developed by Infectious Disease Society of
America (IDSA) and Internationa Working Group on Diabetic Foot (IWGDF)
together and divides the patient’s diabetic foot ulcer infection severity into

categories.’®

The prognostic stratification systems predict the severity of the disease which
means more the severity, thereis an increased chance of amputation. Diabetic foot isa

frequent indication for amputation of lower limb due to non traumatic cause.
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LOWER LIMB AMPUTATION

Toe amputation (Ray amputation): this is amputation of toe along with the head of the

metatarsal. Using a racquet shaped incision, the digit is removed with disarticulation
at the metatarso-phalangeal joint. The head of the metatarsal should then be excised

using a bone nibbler forceps.

Transmetatarsal amputation: amputation is done through the metatarsal bones.

Transtarsal amputations (Chopart, Lisfranc):These are not recommended in patients

with or without vascular damage.

Syme’s operation: at the level of ankle joint.

Below knee amputation: In this, the knee joint is preserved .Preserving the knee joint

is an added advantage in rehabilitation.

Through knee amputation (disarticulation): This is done in situations when a below

knee amputation cannot be done or a non functioning knee. The stump is end bearing

here.

Above knee amputation: Here the site of division is taken to be 12 cm approximately

from knee joint. The minimum length of stump to fit an above knee prosthesis is 7.5

cm below the insertion of adductor muscle.

Hip disarticulation and hemipelvectomy: Here, the limb is diarticulated at hip joint.

Literaturereview:
1. The prospective study conducted in Germany in 2006 by Beckert and his
colleagues, was the first study which described about the Diabetic Ulcer Severity

Score in which “four clinicaly defined parameters namely palpable peda pulses,
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probing to bone, ulcer location and presence of multiple ulceration were assessed
prospectively in 1000 patients”. *The patients recruited were “followed up for a year
or until healing or amputation if earlier”. In the study, initialy ulcers were graded,
the DUSS was calculated using these parameters, which were also shown as
independent factors associated with healing.

The results of the study showed “a 93% probability of heaing for
uncomplicated ulcer (score 0), reducing to 57% for score 4.” They aso concluded by
quoting that “an increase in the DUSS by 1 score point reduced the chance of healing

by 35%”.

2. A similar study was conducted in Bangalore Medical College, in 2016 by
Shashikala CK et a, wherein a total of 100 diabetic patients having diabetic foot
ulcers, attending outpatient department or admitted into the hospital were taken into
the study. > Comparision of score at initial visit was done with the final outcome to
validate the prediction of Diabetic Ulcer Severity Score (DUSS). The study showed
results that 50% of ulcer with score of 0 and 1 hedled by primary intention, 37% of
patient underwent grafting procedure, 6.5% underwent minor and 6.5% underwent
major amputation and concluded that "the probability of healing with score O was
95%, score 1 was 91.6%, 85.7% with score 2, 52% with score 3 and 28.4% with score

4.

3. A study was conducted in Tumkur, Karnataka by Shiva Kumar et a, for vallidating
diabetic ulcer severity score with patient outcome clinically. 100 patients were
recruited into the study who were prospectively assessed over a period of 2 years

which showed 14.25% of people with score 2, 28.57% of people with score 3, 57.14%
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of people with score 4 had amputation.® According to their study, the probabilty of
healing with score O was 100%, for score 1 was 84%, score 2 had 19% of healing.

Patients with score of 3 and 4 had 0% probabilty of healing according to their study

results.
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METHODOLOGY

This is a one year hospital based longitudinal study conducted at KLE’s

Prabhakar Kore hospital and Medical Research Centre, Belagavi.

Study design:Longitudinal study

Study period: January 2019 — December 2019

Study population:Patients admitted with diagnosis of diabetic foot ulcers in KLE’s

Dr. Prabhakar Kore Hospital, Belagavi.

Calculation of diabetic ulcer severity score:

- Periphera pulses : absence (score of 1), presence (score of 0), in case of peda
edema/difficulty to palpate pulses : Doppler ultrasound scan bedside : in case flow

+ : score of O, flow absent : score of 1

- X ray foot : bone involved (osteomyelitis)- score of 1, Bone not involved — score

of 0

- Siteof ulceration : toe ( score of 0) , foot ulcer(score of 1)

- Patients with multiple ulcerations ( score of 1) , single ulcer ( score of 0)

Diabetic Ulcer Severity score will be calculated as addition of the four

individua scores

Maximum score:4, Minimum score: 0
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Inclusion criteria
1. Patients diagnosed with diabetes mellitus with ulcer/s over foot.
2. All diabetic foot ulcers irrespective of duration.

Exclusion criteria:
1. Venous ulcers of foot in patients with diabetes mellitus

The €ligible patients will be included in the study and the diabetic ulcer
severity score of the ulcer will be calculated according to the above mentioned

criteria.

Two follow up visits at 3 and 6 months will be taken into account to assess the
healing of the ulcer whether it is healed or not or earlier if patient undergoes

amputation (at which point the participant will be said to have completed the study).

Healing will be defined as epithelialisation of the ulcer by primary intention or
skin grafting. Toe amputation or fore foot amputation will be taken as minor

amputation while above or below knee amputation as major.
Sample size:

Prevalence of diabetic ulcers is taken 51.8% as per a study conducted in

Karnataka.®
N= 4pg/d® p= 51.8, g= 100-p =48.2, d=10.36 (d is 20% of p)
N= 4x51.8x48.2/(10.36)?

=93.05~93
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STATISTICAL ANALYSIS

The data collected will be entered in Microsoft Excel sheet and analysed using

percentages by assessing the percentage of healing/amputation correspondingly.
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RESULTS

Table 1: Distribution of study subject according to age

AGE GROUP NUMBER OF PATIENTS (n) | PERCENTAGE (%)
35-40 5 5.38
40-45 4 4.30
45-50 5 5.38
50-55 12 12.90
55-60 20 21.50
60-65 16 17.20
65-70 12 12.90
70-75 12 12.90
75-80 5 5.38
80-85 1 1.07
85-90 1 1.07

TOTAL (N) 93 100

In the study, atotal of 93 study subjects were included of which the maximum

percentage were of the age group range of 55-60 years (21.5%). The mean age

calculated was 59.6 years.

Y oungest patient was 35 years of age and oldest patient was 89 years of age.

Figure 1: Horizonta bar graph representation of age distribution of study subjects.
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Table 2: Distribution of study subjects according to gender

GENDER NUMBER (n) PERCENTAGE (%)
MALE 69 74.2

FEMALE 24 25.8
TOTAL 93 100

Almost three fourth of the study subjects studied were of male gender whereas

the rest 25.8% were females.

Figure 2: Depiction of study subjects according to gender

= MALE = FEMALE
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Table 3: Distribution of study subjects according to age and gender

AGE RANGE MALE FEMALE
35-40 4 1
40-45 2 2
45-50 2 3
50-55 8 4
55-60 16 4
60-65 14 2
65-70 6 6
70-75 10 2
75-80 5 0
80-85 1 0
85-90 1 0

TOTAL 69 24

Table 4: Distribution of study subjects according to total score (diabetic ulcer severity

score)
SCORE NUMBER (n) PERCENTAGE (%)
0 9 9.68
1 27 29.03
2 39 41.93
3 16 17.21
4 2 215
TOTAL 93 100
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42% of the patients included in the study were found to have diabetic ulcer severity
score of 2, followed by patients with score 1 (29%), score 3 (17%), score 0 (9.6%)

and lastly score 4 (2.15%).

Figure 3: Depiction of study subjects with respect to diabetic ulcer severity score

Score 4 Score 0

2% 10%
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17%

Score 1
29%

42%
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Figure 4: Distribution of study subjects who underwent amputation with respect to
duration of diabetes mellitus.
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Figure 5: Distribution of study subjects with score 0,1,2 according to duration of
diabetes mellitus.
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Amongst the patients with Diabetic ulcer severity score of O or 1 or 2, 38.6%

(n=29) of them had history of diabetes mellitus between 5 to 10 years.
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Figure 6. Distribution of study subjects with score 3,4 according to duration of
diabetes mellitus.
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Amongst the patients with Diabetic ulcer severity score of 3 or 4, 44.4%
(n=8) had duration of diabetes mellitus between 10 to 15 years.
Out of the total study subjects, 58% (n=56) had complete epithelialization of ulcer
(hedled), 42 % (n=39) had some sort of amputation either minor (28%) or major
amputation (14%)

Figure 7: Depiction of study subjects with respect to outcome.

m HEALED
= MINOR AMPUTATION
= MAJOR AMPUTATION
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Table 5: Distribution of study subjects with score 0 with respect to outcome.

OUTCOME NUMBER (n) PERCENTAGE (%)
HEALED 9 100
MINOR AMPUTATION 0 0
MAJOR AMPUTATION 0 0

100% of the patients with diabetic ulcer severity score of O, had healing of the

diabetic foot.

Figure 8: Depiction of study subjects with score 0 with respect to outcome.

= Healed

= Minor amputation

= Major amputation
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Table 6 : Distribution of study subjects with score 1 with respect to outcome.

OUTCOME NUMBER (n) PERCENTAGE (%)
HEALED 23 85
MINOR AMPUTATION 4 15
MAJOR AMPUTATION 0 0

85% of the patients assessed having diabetic ulcer severity score of 1, had healing of
the ulcer in the follow up period of 6 months, whereas 15% of them underwent minor
amputation.

Figure 9: Depiction of study subjects with score 1 with respect to outcome

MAJOR
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AMPUTATION 0%

15%
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= HEALED = MINOR AMPUTATION = MAJOR AMPUTATION
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Table 7: Distribution of study subjects with score 2 with respect to outcome.

OUTCOME NUMBER (n) PERCENTAGE (%)
HEALED 21 53.8

MINOR AMPUTATION 11 28.2

MAJOR AMPUTATION 7 18

53.8% of the patients assessed with diabetic ulcer severity score of 2 had complete
healing of ulcer where as 28% of them underwent minor amputation and 18 %
underwent major amputation.

Figure 10: Depictionof study subjects with score 2 with respect to outcome.

= HEALED = MINOR AMPUTATION = MAJOR AMPUTATION
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Table 8: Distribution of study subjects with score 3 with respect to outcome

OUTCOME NUMBER (n) PERCENTAGE (%)
HEALED 1 6.25
MINOR AMPUTATION 9 56.25
MAJOR AMPUTATION 6 375

56.25% of the patients assessed having diabetic ulcer severity score of 3 underwent
minor amputation, as compared to 6.25% who had complete healing of ulcer in the

follow up period.

Figure 11: Depiction of study subjects with score 3 with respect to outcome

= HEALED = MINOR AMPUTATION = MAJOR AMPUTATION
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Table 9: Distribution of study subjects with score 4 with respect to outcome

OUTCOME NUMBER (n) PERCENTAGE (%)
HEALED 0 0
MINOR AMPUTATION 2 100
MAJOR AMPUTATION 0 0

100% of the patients assessed with diabetic ulcer severity score of 4 underwent

amputation.

Figure 12: Distribution of study subjects with score 4 with respect to outcome

= HEALED

= MINOR AMPUTATION

= MAJOR AMPUTATION
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Table 10: Distribution of study subjects with absent pedal pulses with respect to

outcome
OUTCOME NUMBER (n) PERCENTAGE (%)
HEALED 2 6.4
MINOR AMPUTATION 18 58.1
MAJOR AMPUTATION 11 35.5
TOTAL 31 100

Table 11: Distribution of study subjects with positive bone involvement with respect

to outcome
OUTCOME NUMBER (n) PERCENTAGE (%)
HEALED 8 30.77
MINOR AMPUTATION 14 53.85
MAJOR AMPUTATION 4 15.38
TOTAL 26 100
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DISCUSSION

Diabetic ulcer severity score as a prognostic scoring system for diabetic foot
ulcers was first described by Beckert and his colleagues in the year 2006, in
Germany.® They conducted the study with 1000 participants and concluded that this
score is important primarily to improve the communication between health care
providers and to facilitate an appropriate treatment with respect to ulcer grading.

A total of 93 patientswere recruited in this study,age ranged from 35-90 years .
Most of the patients belonged to the 55-60 years age group, median age being 59.6
years which is comparable to other studies.®

Almost three fourth of the study population were males (74.2%) as compared
to 67.5% in the study conducted by Beckert and his colleagues.

Magjority of the patients included in the study were examined to have a
diabetic ulcer severity score of 2 (42%) followed by score of 1 (29%).

58% of the total patients included in this study, had probabilty of healing of
the ulcer;wherein 100% of the patients with score O will have healing of ulcer,
decreasing to 85% for score 1, 53.8% for score 2, 6.25% for score 3 and 0% for score
4. Thiswas in contrast with 93% of healing for score 0 and 57% of healing for score 4
in the study conducted by Beckert and colleagues. The result was however
comparable to study conducted by Shashikala and colleagues ,in Bangalore.’42% of
the patients studied underwent some form of amputation ,with 28% having underwent
minor amputation and 14% underwent major amputation.

The magjority of the patients who underwent amputation had history of
diabetes mellitus diagnosed 5-10 years of presentation (41%), followed by 10-15

years duration (25,6%).
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38.6% of patients with score of 0-2 had duration of diabetes in between 5-10 years
whereas majority of patients with score 3 or 4 (44.4%) had duration of diabetes
mellitus between 10-15 years. This suggests the importance of the duration of the
diabetes with respect to the severity of the diabetic foot ulcer.

Among the patients of score 0, none of them underwent any amputation which
is comparable to other studies.

Among the patients of score 1, 85% of them had healing whereas 15%
underwent amputation, for score 2, 53.8% had healing and 46.2% of them underwent
amputation. For score 3, the percentage of people who had complete healing further
decreased to only 6.25% and none of the patients with score 4 had any healing of
ulcer and were taken up for amputation.

This shows that the outcome of the disease worsens as score increases and this
trend is comparable to other studies previously done.>>°

The outcome of the patients with absence of peda pulses was separately
studied and it was found that 93.5% of these patients underwent amputation.

This is important to know that as we can infer from the result that having a
component of peripheral vascular disease in the patient affects the outcome of the
patient. Diabetes mellitus is known to affect the vessds and cause
vasculopathy.Similarly, the outcome of the patients having bone involvement in the
form of erosion or osteomyelitis as seen on radiographs was noted and compared to
the outcome and it was found that 69.23% of such patients underwent amputation.

Thus, this study further reinforces the importance of the finding of
osteomyelitis or bone involvement in diabetic foot patients which also eventually

affects the outcome.
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CONCLUSION

With the increasing incidence of patients diagnosed with diabetes mellitus, the
rate of complications of diabetes has aso increased over the past few decades
including the risk and occurence of diabetic foot ulcers

Thereis an increasing need for diabetic foot ulcer prognostication systems and
universal use of the same. The importance of counselling of diabetic patients about
the various complications of diabetic foot and the risk of amputation can not be
understated.

Thus, we recommend the use of diabetic ulcer severity score as a prognostic
tool to assess the severity of the diabetic foot which will further enhance
communication and counselling of the patient and will help in providing the

appropriate treatment to such patients.
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SUMMARY

To summarize, this study included 93 study subjects who met the inclusion
criteria. Mgjority of them (n=69) were of male gender.

The diabetic ulcer severity score as described was calculated for each patient
and outcome was noted on follow up.

Majority of the study subjects had a diabetic ulcer severity score of 2.

42% of the total participants underwent major/minor amputation whereas 58%

had healing of the diabetic foot ulcer.
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Annexurel. lllustrations

ANNEXURE I. ILLUSTRATIONS

1. DIABETIC FOOT WITH GANGRENE OF TOES
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2. DIABETIC FOOT - POST DEBRIDEMENT AND AMPUTATION OF TOES.
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4. DIABETIC FOOT WITH DIABETIC ULCER SEVERITY SCORE OF 1
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6. POST BELOW KNEE AMPUTATION
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Annexure-l1- Consent Form

ANNEXURE 11
CONSENT STATEMENT

INFORMED CONSENT

Mr. /Mrs./Dr. , you are kindly

requested to enroll yourself in a research study tilted, “ASSESSMENT
OF SEVERITY OF DIABETIC FOOT ULCERS USING DIABETIC
ULCER SEVERITY SCORE IN PATIENTSADMITTED AT KLES DR.
PRABHAKAR KORE HOSPITAL AND MEDICAL RESEARCH
CENTRE, BELAGAVI- A ONE YEAR LONGITUDINAL STUDY
,”being conducted by REG NO: BH0118001, a post graduate student in
M.S. General Surgery and the study will be carried out under the direct

supervision and guidance of Dr. , Professor and HOU,

Department of General Surgery, Jawaharlal Nehru Medical College,

Belgaum.

You have been requested to participate in this as you fit into the laid out

criteria for a study ‘subject’/ participant.

Your participation in study is voluntary. During the study you will be
asked some questions and you are supposed to answer to the best of your
knowledge. Your decision whether or not to participate in the study will
not affect your treatment in any form during your hospital stay. If you

decide to participate you are free to withdraw at any time.

TITLE OF THE STUDY:

“ASSESSMENT OF SEVERITY OF DIABETIC FOOT ULCERS USING

DIABETIC ULCER SEVERITY SCORE IN PATIENTS ADMITTED AT
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KLES DR. PRABHAKAR KORE HOSPITAL AND MEDICAL
RESEARCH CENTRE, BELAGAVI- A ONE YEAR LONGITUDINAL

STUDY.”

PURPOSE OF THE STUDY:

To assess the severity of diabetic foot ulcers using diabetic ulcer severity score.

PROCEDURESINVOLVED:

If you agree to enroll yourself in my study, you will be interviewed
regarding your present, past and family history then you will be

clinically examined in detail and investigated accordingly.

The ulcer over the foot will be clinically examined and an x ray foot will be taken. In
case, the peripheral pedal pulses are not palpable, a Doppler of the respective lower
limb will be carried out. Routine baseline investigations will be carried out which
includes complete blood count, serum urea, serum creatinine, FBS/PPBS/ RBS, urine
routine and microscopy.

The diabetic ulcer severity score will be calculated according to the respective
parameters.

Following this assessment and documentation, you will be called at 3 months and 6

months for assessment of the ulcer and documentation will be done.

RISKSAND BENEFITS:

Risks

No major risks are expected in this study.
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Benefits

By assessing the severity of diabetic foot ulcers using diabetic ulcer
severity score , the prognosis of the ulcer can be predicted and
informed to the patient during the initial course of treatment , hence
they are well informed and counseled about their condition and

outcome.

No bias will be done to the patients who are not willing to participate in

the study from the treatment point of view.

VOLUNTARY PARTICIPATION / WITHDRAWAL FROM THE

STUDY:

Taking part in the study is voluntary. You may choose not to enroll
yourself in this study and may choose to leave the study anytime in

between.

ALTERNATIVES:

Your decision regarding participation in study will not change present
or future health care services offered to you at KLES Dr.
PrabhakarKore Hospital and Medical Research Centre, Belgaum. You
would simply be excluded from the study if you wish to, and all your
details shall be kept confidential and you will get the routine line of

management.

PRIVACY AND CONFIDENTIALITY:

All data collected or disclosed by you during the course of participation of

study, will be kept fully confidential. If however during the course it
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becomes necessary for the progress of the course to disclose the identity,

it would be done so only after your informed & written consent.

The only people to know that you are a research subject are members of
the research team. No information about you will be disclosed to other

without your written permission except:
- In emergency to protect your rights AND welfare.

- If required by law.

AUTHORIZATION TO PUBLISH RESULT:

The results of the study may be used to publish an article.When the results
of research published or discussed, in a conference, no information will be
displayed that would disclose your identity. Any information obtained in
connection with this study and that can be identified with you will remain

confidential.
FINANCIAL INCENTIVES FOR PARTICIPATION:

No additional costs shall be incurred upon you for the purpose of this

study.

It is purely being done with the idea of research and all the cost of study

will be borne by the investigator.
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QUESTIONS/CONTACT DETAILS:

You shall be free to contact the below mentioned name & addresses
anytime during the study period for any clarification or help as you may

desire for.

REG NO: BH0118001

Post Graduate Student,

Department of General Surgery,

Jawaharlal Nehru Medical College,

Nehru Nagar, KLE Hospital Road,

Belgaum 590010

Dr.

Professor and HOU,

Department of General Surgery,

Jawaharlal Nehru Medical College,

Nehru Nagar, KLE Hospital Road,

Belgaum 590010
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In case you need any further information regarding your rights as

study participant you may contact:

Dr. ROOPA M BELLAD

Professor of Paediatrics & Chairman,

JNMC Institutional Ethics Committee

on Human Subjects Research,

Jawaharlal Nehru Medical College

Nehru Nagar, KLE Hospital Road

Ph no 0831-2553777
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Consent for participation in prospective study

I, Mr/MS/Mrs. voluntarily agree for the

participation as a subject of study. By signing this consent form | am not giving up
any of my lega rights, | may withdraw from the study anytime. | am signing the
consent form after having read or been read for me in vernacular language, including

the risks and the benefits and having all my questions answered.

Subject Name :

Signature or the Left Thumb Print of Subject :

Date:

Witness Name;

Signature: Date:

Investigators Name:

Signature: Date:

Place :
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Annexurelll. Ethical Clearance.

ANNEXURE 111. ETHICAL CLEARANCE.

K LE ACADEMY OF HIGHER EDUCATION AND RESEARCH

(Do - (o= T Tiniversey)
grodited *A" Grade- by NAAC (3™ CUwele) Mlaced in Caltegor %" By MHILTY (iel)
JAWAHARLAL NEHRU MEDICAL COLLEGE.
NEHRU NAGAR, BELAGAVI-590010 (KARNATAKA-INDIA)

Websie: hip!'wawow jnme. edu Phone: i+ 91531 Office - 2472550
E-Mail - domediinme cdu Princmyl: 24717001
Fux Wo. +91 (N83] — 2470750
= —_—
Rel: MDOCDOME! L2 Date: 24/11/2018

'y,
REG NO: BH0118001
PG student in Surgery,

J.M Medical Coliege,
BELAGAYL

Sub: Institutional Ethical Clearance for the study

With reference to the above, we wish 1w inform you that your proposed research project titled
“ASSESSMENT OF SEVERITY OF DIABETIC FOOT ULCERS USING DIABETIC
ULCER SEVERITY SCORE IN PATIENTS ADMITTED AT KLES DR. PRABHAKAR
KORE HOSPITAL AND MEDICAL RESEARCH CENTRE, BELAGAVI - A ONE YEAR
LONGITUDINAL STUDY™, is ethical and justifiable. The proposed research project has been

cleared by the JINMC Institutipnal Ethics Comminee on Human Subjects Research,

Jf’ ot

(Dr. Arathi Durshan) (Dr. Riopa M Bellad)
Member Scerctary Chairman,
INMC Institutional Ethics Conumines INMC Tnstitational Fthics Commuities
on Human Subjects Research, on Human Subjects Research,
J N Medical College, Belagavi I N Medical College, Belagavi
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ANNEXURE IV - PROFORMA

The proposed proforma/questionnaire to be used for the data collection for the
study titled , “ASSESSMENT OF SEVERITY OF DIABETIC FOOT ULCERS
USING DIABETIC ULCER SEVERITY SCORE IN PATIENTS ADMITTED
AT KLES DR. PRABHAKAR KORE HOSPITAL AND MEDICAL
RESEARCH CENTRE, BELAGAVI - A ONE YEAR LONGITUDINAL

STUDY . “ |isasfollows:

PATIENT DETAILS:

NAME

AGE

SEX

IPD/OPD NO:
ADDRESS/CONTACT DETAILS:

DIABETIC STATUS:

H/O DIABETES SINCE TREATMENT DURATION

ULCER DETAIL

MODE OF ONSET

DURATION

ON EXAMINATION OFULCER:

1. NUMBER OF ULCERS

2. SITE

3. SIZE

4. SHAPE
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5. EDGE

6. MARGIN

7. FLOOR

8. BASE

9. DISCHARGE

10. PERIPHERAL PULSES
11. SURROUNDING SKIN

12. SLOUGH / NECROTIC TISSUE

PERIPHERAL PULSES

ARTERY RIGHT LEFT

DORSALIS PEDIS

ARTERY

ANTERIOR TIBIAL

ARTERY

POSTERIOR TIBIAL

ARTERY

POPLITEAL ARTERY

FEMORAL ARTERY

SYSTEMIC EXAMINATION:

CARDIOVASCULAR SYSTEM

RESPIRATORY SYSTEM

CENTRAL NERVOUS SY STEM

PER ABDOMEN
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INVESTIGATIONS:

CBC: HAEMOGLOBIN, TOTAL LEUCOCYTE COUNT , PLATELET COUNT
RBS, FBS, PPBS

SERUM UREA, SERUM CREATININE

HbA1C LEVELS

X RAY FOOT : BONE INVOLVED/ NOT

LOWER LIMB DOPPLER (AS AND WHEN REQUIRED)

CALCULATION OF DIABETIC ULCER SEVERITY SCORE:

TICK THE RESPECTIVE PARAMETER

S
PARAMETER SCORE
NO
TOE (SCORE OF 0) / FOOT
1. SITE OF ULCER
(SCORE OF 1)
SINGLE (SCORE OF 0)/

2. NUMBER OF ULCERS
MULTIPLE (SCORE OF 1)

PRESENT (SCORE OF 0) /
3. PEDAL PULSES
ABSENT (SCORE OF 1)
X RAY FOOT - BONE | NO (SCORE OF 0)/ YES (SCORE
4.
INVOLVEMENT OF 1)
TOTAL SCORE

(ADDING THE FOUR -

INDIVIDUAL SCOREYS)
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DIAGNOSIS: RT /LT DIABETIC FOOT ULCERWITH SCOREOF __ /__

FOLLOW UPVISITS:

EARLIER IN CASE OF AMPUTATION (MAJOR/MINOR) (END POINT OF THE
STUDY FOR THE RESPECTIVE PARTICIPANT)

AT 3SMONTHS

AT 6 MONTHS

Signature of investigator:

Signature of guide:
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ANNEXURE V -KEY TO MASTERCHART

Sex
-M: Mde
- F: Female

Duration of diabetes mellitus:
-1:0-5years
- 2:5-10 years
- 3:10-15 years
- 4: 15-20 years
- 51 >20 years
Site of ulcer (score) :
-0:toe
-1: foot

Number of ulcers (score) :
-0:single

- 1: multiple

Pedal pulses (score) :
- 0: present
- 1: absent

X ray foot - bone involvement (score) :
-0:no

-1 : yes (bone involved)

Diabetic ulcer severity score: Adding all 4 scores

Outcome:
-0: Heaed
- 1: Minor amputation

- 2: Major amputation
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