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ABSTRACT Introduction- A diabetic foot ulcer is a poorly healing ulcer, caused by a combination of diabetes induced foot
neuropathy, and diabetes induced vascular disease. Diabetic foot-related problems occur frequently and may have

serious consequences. Amputations at different anatomical levels are the most serious of them.

Methods and study design- A cross sectional study was carried out in patients presenting with diabetic foot, attending the surgical OPD and
casual ty of Dr. BRAM Hospital, Raipur (C.G.) and admitted consecutively to surgical wards were included. Study was done in these patients
from, August 2014 to September 2015. Data were collected including particulars of the patient, detailed history and examination. Wound is
graded according to Wagner's classification system. 96 Cases were selected according to mentioned inclusion and exclusion criteria and on the

basis of the simple random sampling technique.

Result- diabetic foot complications were multifactorial. most common risk factors leading to diabetic foot complications was diabetes induced
Ischemia of small and large blood vessels, (21.87%), followed by Diabetic neuropathy (16.66%), Poor glycemic control (15.62), Structural
Deformities (14.58%), Cigarette smoking(11.45%),Non- compliance(8.33%), Hypertension(5.20%).

Conclusion- The finding of this study is quite promising & shows associated various risk factors leading to complication in diabetic foot ulcers. We
also know that patients with diabetes who undergo amputations are subsequently more likely to die & suffer further amputation. It also provides
auseful database for starting a preventive foot care program & separate wound clinic for reduction in diabetic foot related morbidity & mortality.

INTRODUCTION

The world health organization (WHO) defines diabetic foot as the low-
er limb of a diabetic patient that has the potential risk of pathologic
consequences, including infection, ulceration, and/or destruction of
deep tissues associated with neurologic abnormalities, various de-
grees of peripheral vascular disease and/or metabolic complication of
diabetes'.

Diabetes &, foot problems are almost synchronous. Neuropathy, Infec-
tion, Deformity& Ischemia are major threat to diabetic foot &, overall
wellbeing of diabetic Pt. Amputations are perhaps the most feared &
well recognized complication of diabetes &, diabetes continues to be
one of the most common underlying factors associated with lower
extremity amputation even in developing countries. Foot ulceration
and amputation affect the quality of life for patients and create an
economic burden for both the patient and the health care system.

Diabetes is a lifelong problem & the incidence of diabetic foot ulcers
complication increases with age &, duration of disease. Diabetic pa-
tient at risk of foot lesion must be educated about risk factors & im-
portance of foot care including need for self-inspection, &, surveil-
lance, monitoring foot temperature, appropriate daily foot hygiene,
use of proper footwear, good diabetes control & prompt recognition
&, professional treatment of newly discovered lesions. Although the
end results of diabetic foot ulceration may be devastating, the devel-
opment of ulceration is preventable.

The present study assumes significance in the Indian context, espe-
cially in Chhattisgarh area where mostly peoples are poor and illit-
erate, thus disease is itself detected late, there is little awareness for
foot care in patients and there is a significant delay in seeking the
treatment. Further, a significant population is rural and work in the
fields barefoot, thus increasing the chances of further infection.

RISK FACTORS

Risk factors implicated in the development of diabetic foot ulcers
are- Diabetic neuropathy, Ischemia of small and large blood vessels,
Hypertension, Cigarette smoking, Poor glycemic control, Non-com-
pliance, Poor vision, Obesity, Previous foot ulcerations, Trauma, Re-

KEYWORDS : Poor glycemic control, distal symmetrical polyneuropathy, Structural
Deformities, Raipur, Chhattisgarh.

petitive shear stresses and structural Deformities -joint contractures,
clawing of toes, spurs, extrusions of bones (as in Charcot neuroar-
thropathy), malunited fractures, and arthridities

COMPLICATIONS OF DIABETIC FOOT ULCER

1. Infection- By the time the patient reports to a specialized Centre,
infection is already deep seated. Infection of the planter accounts for
majority of diabetic foot lesions. Continued ambulation in absence of
pain due to neuropathy leads to further necrosis and spread of infec-
tion?

Such infected food lead to toxic thrombosis of the vessels leading
to ischemia thus aggravating the existing problem. The foot is often
massively swollen, foul smelling and patient is toxic with sign of sep-
ticemia. Such an infected foot is often limb threatening requiring ur-
gent amputation and is at times even life threatening.

2. Gangrene - Gangrene is defined as focal or extensive necrosis of
the skin and underlying tissue. In the diabetic foot, however, small-
er unnamed arteries may function as ‘end - arteries’ due to multiple
complete blockade and/or partial constrictive atherosclerotic lesions.
Therefore local edema and thrombosis due to toxins produced by
some bacteria (mainly staphylococci and streptococci) may cause is-
chemic necrosis of the tip of a toe or a part of its surface or of one
or more toes, even when pulses are present in the foot arteries. Gan-
grene of the fifth toe or the hallux is due to more extended athero-
sclerotic disease and will probably lead to toe amputation or disartic-
ulation’.

3. Septicemia- Patients with diabetes mellitus who have sepsis
limited to the forefoot requiring acute hospitalization and under-
going primary digit amputations have a high incidence of interme-
diate-term, persistent, and recurrent infection, leading to a modest
rate of limb loss, despite having apparently salvageable lesions and
non-invasive evidence of presumed adequate forefoot perfusion. Sys-
temic spread of infection which include leukocytosis, fever, which can
lead to ARDS /Renal failure*.

4, Loss of foot or toes- Peripheral arterial disease (PAD), infec-
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tion, chronic hyperglycemia, and history of previous diabetic foot
ulcers or amputation are significant risk factors for amputation. Is-
chemia is a contributory if not the major factor determining the need
for a lower extremity amputation (LEA). In a study 59% of patients
who had LEAs over a 5 year follow-up period had PAD and 5 year am-
putation rates were higher and times to amputation were shorter in
this group®.

5. Osteomyelitis- the majority of diabetic foot ulcers have an un-
derlying osteomyelitis that is clinically unsuspected. Leukocyte scans
are highly sensitive for diagnosing osteomyelitis in diabetic foot ul-
cers and may be useful for monitoring the efficacy of antibiotic treat-
ment. We recommend that diabetic patients with foot ulcers that ex-
pose bone should be treated for osteomyelitis®.

MEGGITT-WAGNER CLASSIFICATION
Meggitt-Wagner classification system assessed ulcer depth without
co-morbidities such as ischemia or pressure load’.

Grade 0 |No ulcer
Grade 1 | Superficial skin ulcer

Deep ulcer extension in to ligament, tendon, joint
Grade 2 |capsule, fascia. Bone ma?/ be exposed

No abscess or osteomyelitis
Grade 3 | Deep ulcer with abscess or osteomyelitis or joint sepsis
Grade 4 | Gangrene to portion of forefoot or heel
Grade 5 | Extensive gangrene of foot

AIMS AND OBJECTIVE

1. To identify the risk factors presenting with diabetic foot ulcer.

2. To evaluate association of identified risk factors with the compli-
cation of diabetic foot ulcer.

MATERIALS AND METHODS

A cross sectional study was carried out in patients presenting with di-
abetic foot, attending the surgical OPD and casualty of Dr. BRAM Hos-
pital, Raipur (C.G.) and admitted consecutively to surgical wards were
included. Study was done in these patients from, September 2014 to
August 2015. Data were collected including particulars of the patient,
detailed history and examination. Wound is graded according to Wag-
ner’s classification system. 96 Cases were selected on the basis of the
simple random sampling technique.

Inclusion criteria

1. All adult above 18 year old patient having diabetic foot ulcer.

2. Patient having neuropathic and ischemic foot ulcer secondary to
diabetes mellitus.

Exclusion criteria

1. Foot ulcer secondary to venous disorders and arterial disorders
other than diabetes mellitus.

2. Foot ulcer secondary to other causes of peripheral neuropathy
like syringomyelia etc.

OBSERVATION
TABLE NO.1

DISTRIBUTION OF CASES ACCORDING TO AGE GROUP
AGE GROUP No. of cases %

18-30yr 8 8.33

30-45yr 25 26.04

45-60yr 41 42.70

>60yr 22 2291

In our study majority of cases presented in the age group 45-60
years(42.70%),30-45 years(26.04) &>60 years (22.91%). The mean age
of patients was 51.9 years

TABLE NO.2

DISTRIBUTION OF CASES ACCORDING TO SEX
WAGNER'S MALE FEMALE P value
GRADE ” "

1 9 3 <0.005

2 20 7 <0.005
3 19 14 >0.005
4 10 6 <0.005
5 6 2 <0.005
TOTAL 64 32

Present study includes 66.66% male & 33.33% female with male, fe-
male Ratio of 2:1.There is strong statistical association of diabetic foot
with gender seen in grade 1. 2, 4 & 5 but not in grade 3. maximum
number of cases presented in grade 3 & 2 (34.37%& 28.12% respec-
tively) & only 8.33% presented in grade 5.

TABLE-3
BACTERIOLOGY IN DIFFERENT DIABETIC FOOT

BACTERIOLOGY No of cases  |%

E. coli 33 34.34
Pseudomonas 17 17.70
Proteus 10 10.41
Mixed 10 10.41
Klebsiella 9 9.37
Staphylococcus aureus 8 833
No Growth 9 9.37

The table shows the common positive organism distributed in diabet-
ic foot

The most common organism isolated in study is E.coli 33 (34.37%)
with other being pseudomonas (17.70%), Staphylococcus aureus
(8.33%), proteus (10.41%), klebsilla (9.37%) & no growth ((9.37%)
,(10.41%)of wound showed mixed culture.

TABLE-4

NEED FOR AMPUTATION IN DIFFERENT GRADES
WAG- NOT NEED | NEEDED AMPUTATION

NER’S AMPUTA- P value
GRADE |TION Total Major Minor

1 12 0 0 0 -

2 26 1 0 1 <0.05
3 27 6 2 4 <0.05
4 2 14 0 14 <0.05
5 0 8 8 0 --
Total 67 29 10 19 -

The table shows distribution of cases according to of amputation in
different grades.

Table reveals, total 30.20% patients required amputation, no patients
in grade 1 required amputation, while all patients of grade 5(100%)
required amputation.

Statistical analysis reveals significant association in grade 2, 3 & 4
while in grade 5 all 100% patients required amputation.

TABLE NO.5
ASSOCIATED RISK FACTORS LEADING TO COMPLICA-
TION (GANGRENE) DIABETIC FOOT ULCER

: Total No of
Risk factors cases Gangrene [No of cases  |%
Gangrene
Present || 6 16.66
Diabetic neuropathy |29 Gangrene - 125
Absent :
Diabetic induced Present |21 21.87
Ischemia of small and |26
large blood vessels Absent |5 5.20
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Hypertension 10 Present |5 5.20
» Absent 5 520
i Present 11 11.45
Smoking 38 Absent > 1
f Present |15 15.62

Poor glycemic control |23 Absent s 5as
Non-compliance 11 Present |8 833
P Absent 3 3.12

. Present |14 14.58

Structural Deformities |45 Absent 3 o

The table shows associated risk factors leading to complication dia-
betic foot ulcers (gangrene). In our study most common risk factors
leading to diabetic foot complications was diabetes induced Ischemia
of small and large blood vessels, (21.87%), followed by Diabetic neu-
ropathy (16.66%), Poor glycemic control (15.62), Structural Deformi-
ties (14.58%), Smoking(11.45%),Non- compliance(8.33%), Hyperten-
sion(5.20%).
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DISCUSSION
Total of 96 diabetic foot patients were enrolled for the study

Age distribution

In our study most (42.70%) of the patients enrolled were in the age
group 45- 60 years. while minimum were in the age group 18-30
years (8.33%)(Table-1).These findings endorse the findings of Pec-
oraro RE et al®, who showed that among hospital discharges for
foot ulcer in US during 1983-90, the highest percentage were pre-
sents in 45 to 64 years of age while the lowest percentage was among
persons <40 years of age.

Sex distribution

Present study includes 64(66.66%) male & 32(33.33%) female with
male to female ratio of 2:1(Table-2). There is strong statistical as-
sociation of diabetic foot with gender seen in grade 1. 2, 4 & 5 but
not in grade 3. Maximum number of cases presented in grade 3 & 2
(34.37%& 28.12% respectively) & only 8.33% presented in grade 5.

In a retrospective study conducted at Carillon Roanoke Community
Hospital in Virginia, USA by Stepha L et al°. The incidence was found
to be 53% amongst males and 47% amongst females (1.27:1).

In our study the proportion of males to females was much greater
than the above study which could be attributed to the social circum-
stances prevailing in our country. In our country females are delegat-
ed the secondary place in society. Majority of smokers were males.
There is much discrepancy in the actual incidence of disease and their
report to the hospital. Another contributing factor may be the differ-
ence in nature of jobs being performed by males and females. In our
social structure, the female are mostly restricted to household work,
where the control over sanitation is more as compared to outdoor

jobs were males are more involved.

Wagner’s grading

In our study we classify wound according to Wagner system™. In
our study maximum proportion of cases (34.37%) were graded as
grade 3 and grade 2 (28.12%) according to Wagner’s grading criteria
and rest of cases were graded as 1 (12.5%), grade 4 (16.66%) & grade
5 (8.33%) (Table-2).

Similar study in India by Bhupendra et al", at wardha, (2008),
showed grade 2 lesions to be most common (30.8%) followed by
grade 3, grade 4 & grade 1.

The different would be attributed to the low educational status of ru-
ral population which leads to delayed presentation. Thus, although in
our study grade 3 is more common, the percentage wise difference
between this study & others study in India in past is insignificant.

Bacteriology & patients needed treatment in different
bacterial infection

In our study E-Coli is most common bacteria isolated followed by
Pseudomonas. Poor outcomes were seen with pseudomonas, Kleb-
siella microorganisms. Good outcomes were seen with Staphylococ-
cus aureus, proteus & others. Antibacterial agents given to patient,
depending upon cultured and sensitivity report (Table-3).

Similar study by another Indian worker C. Anandi et al?, showed E.
coli to be most common among aerobes & clostridium perfringes in
anaerobes. Other aerobes include Klebsiella. Pseudomonas, proteus
and Staphylococcus aureus.

Need for amputation in different grades

In our study total 30.20% patients required amputation, no patients
in grade 1 required amputation, while all patients of grade 5(100%)
required amputation. Statistical analysis reveals significant association
in grade 2, 3 & 4 while in grade 5 all 100% patients required amputa-
tion. Study by Edouard Ghanassia et al'? showed 43.8% patients,
required amputation during a follow up of 6.5 years (Table-5).

Associated risk factors leading to complication in dia-
betic foot ulcers

In our study diabetic foot complications were multifactorial. Most
common risk factors leading to diabetic foot complications was di-
abetes induced Ischemia of small and large blood vessels, (21.87%),
followed by Diabetic neuropathy (16.66%), Poor glycemic control
(15.62), Structural Deformities (14.58%), Smoking(11.45%),Non- com-
pliance(8.33%), Hypertension(5.20%)(Table-5).

In a study by Abott A et al®, 21.9% European subjects had absent
distal pulsations below popliteal. Similarly the present study shows
Sensory involvement in up to 39.16% of subjects which is much high-
er that some standard studies in west which shows, only 11-20% cas-
es had neurological involvement.

The reason probably is due to delayed diagnosis of both diabetes and
foot lesions. Diagnosed diabetics mostly are uncontrolled either due
to inadequate treatment or they are defaulters. Thus neuropathy vas-
culopathy gets accelerated in these poor patients.

Poor control of diabetic status at the time of presentation was also
observed by Young P.J. et al™.

Studies in the United States of America have reported that foot de-
formities contribute as much as 78% to foot ulceration (Ronald et
al'). In this study, foot deformity was however, present in 46.87% of
the subjects with the foot lesion. The mechanical abnormalities found
in this study included prominent metatarsals, callus formation, claw
toes, hallux valgus, hammer toes, & high arching of the feet. Among
patients who have lost protective sensation, the most common mech-
anism of injury appears to be unperceived, excessive and repetitive
pressure on sites of foot deformities. This leads to elevated focal pres-
sure making ulceration even more likely. Some cases also presents as
metallic foreign body in wound.

Forrest (1997)'¢ Showed that hypertension, and smoking were all
independent predictors of the incidence of distal symmetrical pol-
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yneuropathy. The results indicate that in addition to good glycemic
control, avoidance of smoking and good blood pressure control may
be helpful in preventing or delaying the onset of distal symmetrical
polyneuropathy in IDDM patients.

CONCLUSION
On the basis of observation made & their analysis, the following con-
clusions were drawn:-

In our study maximum (42.70%) of the patients enrolled were in the
age group 45- 60 years.

Male to female ratio of 2:1 was seen in the present study. The study
found that genders do play a role in presentation of foot lesion in ear-
ly & late stages in hospitals.

Most of cases presented in Wagner's grade 3 (34.37%).

Gram-Negative bacteria are most common pathogens in this area
(E-Coli in 34.37%, Pseudomonas in 17.70%, Proteus in 10.41% & Kleb-
siella in 9.37%). Staphylococcus aureus is present in only 8.33% of
cultures. 10% culture shows mixed growth & 9% were sterile (i.e. No
growth) at presentation.

In our study 30.20% diabetic foot patients presenting in this hospital
requires amputation either major or minor. Whereas aggressive de-
bridement & dressing is needed in all of them.

In our study diabetic foot complications were multifactorial. Most
common risk factors leading to diabetic foot complications was di-
abetes induced Ischemia of small and large blood vessels, (21.87%),
followed by Diabetic neuropathy (16.66%), Poor glycemic control
(15.62), Structural Deformities(14.58%),Smoking(11.45%), Noncompli-
ance(8.33%),Hypertension(5.20%).

The finding of this study is quite promising & shows associated vari-
ous risk factors leading to complication in diabetic foot ulcers. We also
know that patients with diabetes who undergo amputations are sub-
sequently more likely to die & suffer further amputation. It also pro-
vides a useful database for starting a preventive foot care program &
separate wound clinic for reduction in diabetic foot related morbidity
&, mortality.
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