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ABSTRACT: Background:ABPI is the ratio of
ankle systolic blood pressure to brachial blood
pressure.The highest presure in the dorsalis pedis,
posterior tibial and peroneal artery serves as the
numerator, with the highest brachial systolic being
the denominator. Normal ABPI values range from
0.9 to 1.3. The study was conducted to determine
the diagnostic accuracy of ankle branchial pressure
index (ABPI) in predicting amputation in diabetic
foot .

Aims and objective: To make use of ABPI values
in predicting amputation in diabetic foot .

Material and method: A Prospective study was
done in 50 patients presented with diabetic foot
insurgery department, swarooprani nehru hospital
prayagraj and prediction of amputation was decided
on the basis of ABPI values.

Results: In our study out of 50 patients,25 patients
have managed conservatively and 25 patients has
managed by amputation. Prediction of amputation
was 100%(23 out of 23 patients) if ABPI cut off
for amputation was <0.4 , prediction 80.64%( 25
out of 31 patients) if ABPI cut off was <0.7 and
prediction was 67.56%( 25 out of 37 patients) if
ABPI cut off was <0.9.In this study lower ABPI is
associated with amputation and delayed wound
healing.

Conclusion: ABPI can be used as a routine tool in
all patients with diabetic foot ulcers for screening
peripheral arterial disease so that the decision for
amputation can be made early during diabetic foot.

Keywords: Diabetic foot ulcers, Ankle brachial
pressure index, ABPI,

INTRODUCTION:

Diabetes is world wide problem. The
number of people with diabetes rose from 108
million in 1980 to 422 million in 2014 . The
prevalence of diabetes among adult over 18 year of
age rose from 4.7% in 1980 to 8.5% in 2014
Diabetes is fast gaining the status of a potential
epidemic in India with more than 62 million
diabetic individual currently diagnose.®®

Diabetes mellitus is a disorder in which
the concentration of blood glucose is persistently

raised above the normal range. It occurs either
because of a lack of insulin or because of the
presence of factors which oppose the action of
insulin. Hyperglycemia results from insufficient
insulin action. There are many associated metabolic
abnormalities—notably  the  development of
hyperketonemia when there is a severe lack of
insulin, together with alterations of fatty acids,
lipids, and protein turnover. Diabetes is a
permanent condition in all but a few special
situations in which it can be transient. A wide
variety of disturbances affecting the central and
peripheral nervous systems, vascular system either
directly or indirectly, may be encountered in
patients with diabetes mellitus. Some genetic
disorders that may be accompanied by diabetes, the
consequences of acute metabolic decompensation,
and somatic and autonomic  neuropathies,
cerebrovascular disease, certain infections that have
a particular association with diabetes and, finally,
congenital malformations.The aetiology of diabetes
in india is multifactorial and individual genetic
factor with environmental influences such as
obesity associated with rising living
standard,steady urbon migration and life style
changes. Majority of diabetic patient develop foot
ulcer in one point of time or other during the course
of their illness.

Diabetic foot ulcer™ is one of the major
concern of the complication of diabetes mellitus,
especially among the older population. Diabetic
foot ulcer have been found to affect health related
quality of life in wvarious dimention ,such as
physically, mentally, socially and economically.
Despite the frequency of complications involving
diabetic patient’s lower limbs, primary care
practitioners frequently neglect to examine their
feet and neglected by patient himself. A significant
number of such patient will require longterm
hospital treatment and amputation .

Being the cause of the highest healthcare
burden among diabetics, the prevention and
treatment of foot ulcers remain a considerable
challenge. Lower limb ischemia and vascularity
determines healing in diabetic foot ulcers and plays
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as a major role in predicting lower limb
amputations. Vascularity of the lower limb is
assessed by clinical examination, hand held and
color doppler or angiographic studies. Ankle
branchial pressure index (ABPI)® is the ratio of
ankle systolic blood pressure to brachial blood
pressure.The highest presure in the dorsalis pedis,
posterior tibial and peroneal artery serves as the
numerator, with the highest brachial systolic being
the denominator. Normal ABPI values range from
0.9 to 1.3 and it ranges from 0.7- 0.89 in patients
with intermittent claudication(sign of ischemia),
0.4-0.69 in patients with ischemia at rest(sign of
arterial obstruction) and less than 0.4 in those with
impending or active gangrene/necrosis. The
decision of amputation in patients diabetic foot
ulcers is usually delayed due to the time consuming
first line management, surgical debridement. The
decision of amputation is reached when there is no
sign of healing after multiple debridement’s or
when angiography or doppler reveals reduction in
lower limb vascularity. Angiography is considered
the gold standard but due to the high cost and
limited use in patients with renal failure, ABPI
becomes a viable investigation in decision making
in a resource poor setting. The present study aims
to determine the diagnostic accuracy of ankle
branchial pressure index (ABPI) in predicting
amputation in diabetic foot.

AIMS AND OBJECTIVE: To make use of ABPI
values in predicting amputation in diabetic foot .

MATERIAL AND METHOD: Study was carried
out in P.G. Department of  Surgery, S.R.N.
Hospital  associated with M.L.N  Medical
College, Prayagraj from September 2019 to
September 2020 after approval from the ethical
committee and after obtaining written and informed
consent either from patient or their legal heir. All
patient with provisional diagnosis of diabetic foot
was part of study. Exclusion criteria were severe

foot oedema which can interfere the Ankle Brachial
Pressure Index (ABPI) examination. . Routine
investigation incluiding Hb ,TLC , BS(F/PP),
HBAlc ,KFT was sent on the day of
admission. Clinical examination was perform on
bed side. Radiological tests were also be perform
to support the diagnosis and management. Ankle-
brachial pressure index (ABPI) was measured with
patients in supine positions using a vascular
doppler and sphygmomanometer. Systolic pressure
is measured on both arms of the brachial artery and
on the posterior tibialis artery and dorsal pedis at
both limbs. Patients were managed by Strict
glycemic control, maintained with the use of
diabetic diet, oral hypoglycemic agents and
insulin.Culture from the deeper tissues aids in
selecting appropriate antibiotics. While awaiting
the results of wound culture, patients was given
empirical broad spectrum antibiotic regimen.
Antibiotics were preferably given intravenously for
limb threatening infections.Tramadol, NSAID,
Gabapentin and pregabalin had been used for
symptomatic relief for painful neuropathy.
Amputation was done in patient having
osteomyelitis or gangrenous foot at level of ankle,
below knee or above knee depends upon level of
lesion and Disarticulation was done at level of
ankle or knee in operative room under block or
spinal anaesthesia. Data processing includes data
collection and data tabulation. The collected data is
processed using the Microsoft Excel program and
the SPSS program, which then presented in a
descriptive table format.

RESULTS :Data collected from 50 subjects,
fulfilling the inclusion and exclusion criteria of the
study. Out of 50 patient 74% (n=37) participants
were males and 26% (n=13) were females. The
mean age of diabetic foot among male participants
was 63.8 and among female participants was 58.1
years respectively.

TABLE 1: ABPI of study participants:

ABPI N (%)
>0.9 13(26%)
0.7-0.89 6(12%)
0.4-0.69 8(16%)
<0.4 23(46%)
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The mean ABPI was 0.67 of total 50
subject and only 26% (n=13) had normal ABPI
0.9-1.3 withmean 1.1 .

36%(n=6)had 0.7-0.89 ABPI with mean 0.78 ,
22%(n=8) had 0.4-0.69 ABPI with mean 4.51 and
14%(n=23)had <0.4 ABPI with mean 0.16 .

TABLE.2: Association between amputation and ABPI

0.9-1.3 | 0.7-0.89 0.4-0.69 <0.4
Amputation 0 0 2 23
Not amputated 13 6 6 0
GRAPH 2:
25
20
o

15 1 ) B Amputation

10 4 B Not amputated

af J

0 // T T T |--'z

0.9-1.3 0.7-0.89 0.4-0.69 <0.4

Out of 50 patient,13(26%)patient with
ABPI 0.9-1.3 managed by conservatively with zero
amputation. Out of 6(12%) patient with ABPI 0.7-
089 , all 6(12%) patients managed by
conservatively with zero amputation. Out of

8(16%) patients with ABPI 0.4-0.69 , 2(4%)
patients managed by amputation and other 6(12%)
patients by conservatively. Out of 23(46%) patient
with ABPI less than 0.4 ,all 23(46%) managed by
amputation.
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TABLE.3: Amputation if cut off ABPI was <0.4

>0.4(0.4-1.3) <0.4
Amputation 2 23
Not amputated 25 0

All 23 patient under cutoff ABPI <0.4 were amputated and 2 patient with ABPI >0.4 were amputated.

TABLE.4: Amputation if cut off ABPI was <0.7

>0.7(0.7-1.3) <0.7
Amputation 0 25
Not amputated 19 6

25 patients out of 31 patients under cutoff ABPI <0.7 were amputated and zero patient with ABP1 >0.7 were

amputated.

TABLE.5: Amputation if cut off ABPI was <0.9

>0.9(0.9-1.3) <0.9
Amputation 0 25
Not amputated 13 12

25 patients out of 37 patients under cutoff ABPI <0.4 were amputated and zero patient with ABP1 >0.9(hormal

ABPI) were amputated.

DISCUSSION: Foot ulceration is one of the
leading causes of hospital admission in DM and is
the most common non-traumatic cause of lower
limb amputation. The presence of peripheral
neuropathy and peripheral vascular disease are
important causative factors for development of
diabetic foot ulcers and the presence of lower limb
ischemia and reduced vascularity are most
important prognostic factors in diabetic foot.

Males accounted to 74% of participants which
could be due to the higher prevalence of DM
among males in our setting. Ankle-brachial index
(ABI) is the ratio of systolic blood pressure to the
ankle with the arm. This examination is measured
by the patient in the supine position using a
vascular Doppler and sphygmomanometer. Systolic
pressure is measured on both arms of the brachial
artery and in the posterior tibialis artery and dorsal
pedis in the respective limbs. ABI examination
aims to assess circulation function in the leg
arteries. In this study Out of 19 amputated
patient,zero patient with normal ABPI 0.9-1.3, 7
patients (36.8%) have ABPI <04 , 10
patients(52.6%) have ABPI 0.4-0.69 and 2

amputation was <0.4, prediction 80.64%( 25 out
of 31 patients) if ABPI cut off was <0.7 and
prediction was 67.56%( 25 out of 37 patients) if
ABPI cut off was <0.9 . In this study lower ABPI is
associated with amputation and delayed wound
healing.

Hence, we recommend a careful history, physical
examination with ABPI in the poor socioeconomic
strata or angiography in affording patients. ABPI is
a valuable tool for predicting the outcomes and
amputaion in patients with diabetic foot.

CONCLUSION: ABPI can be used as a routine
tool in all patients with diabetic foot ulcers for
screening peripheral arterial disease so that the
decision for amputation can be made early during
diabetic foot as lower ABPI is associated with risk
of amputation.
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