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Relationship between Diabetic Peripheral Vascular Disease and Ankle-Brachial Index
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Hae Jin Kim, Dae Jung Kim, Yoon-Sok Chung, Kwan Woo Lee

Department of Endocrinology and Metabolism, Ajou University School of Medicine

ABSTRACT

Background: Peripheral vascular disease (PVD) is a primary risk factor of foot amputation. In patients with

diabetes mellitus (DM), the frequency of PVD is twice that of the general population. The ankle-brachial index

(ABI) is a valuable diagnostic test for PVD. In this study, we investigated the relationship between the ABI

and PVD, as well as the cutoff value of ABI in the diagnosis of PVD, and analyzed whether the ABI can

be used as a predictor for amputation.

Methods: Fifty-two type 2 DM patients (31 males, 21 females) underwent peripheral angiography. PVD was

defined as the complete obstruction of arteries and/or significant luminal narrowing, with collateral vessels

formation, using peripheral angiography. The ABI was calculated by measurement of the segmental pressure

using the Doppler method.

Results: Significant differences were observed between PVD and non-PVD patients in terms of age, systolic

pressure and total cholesterol (each P < 0.05). The ABI was significantly lower in legs with PVD (P < 0.01)

and an ABI less than 0.90 was adequate for diagnosing PVD. The risk of amputation was significantly

increased in relation to the ABI level, and the risk of amputation was 21.5 times greater in a leg with an ABI

less than 0.40 compared to 0.90 (P = 0.021).

Conclusion: ABI is a good diagnostic test for PVD and a good predictor of the need for amputation. (J

Kor Endocrinol Soc 21:382~388, 2006)
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Table 1. Clinical and biochemical characteristics of study groups

Total subjects Subjects with PVD Subjects without PVD
in PAG in PAG
(N = 52) (N = 37) (N = 15)
Age (yrs) 62.6 + 13.7 67.8 + 9.6 503 + 14.5"
Sex (M:F) 31:21 21:16 10:5
Duration of DM (years) 143 + 8.8 150 + 8.6 125 + 94
Smoking 29 (56%) 19 (51%) 10 (67%)
BMI (kg/m®) 243 + 36 244 + 35 240 + 39
SBP (mmHg) 1342 + 243 138.6 + 24.2 1235 + 21.7
DBP (mmHg) 80.8 = 13.1 82.8 = 12.8 76.1 + 12.9"
FBS (mg/dL) 216.4 + 104.4 218.5 + 1139 211.3 + 79.6
HbAlc (%) 89 £ 23 88 =23 94 = 21
TC (mg/dL) 169.7 + 51.2 180.0 + 46.1 144.3 + 559
TG (mg/dL) 1744 + 78.8 169.6 + 81.4 1862 + 73.6'
HDL-C (mg/dL) 357 + 9.8 36.7 £ 10.5 334 + 7.8
LDL-C (mg/dL) 1019 + 344 107.3 + 30.8 875 + 40.3°
Medication
Sulfonylurea 24(46%) 17(46%) 7(47%)
Metformin 7(13%) 6(16%) 1(6%)
Alpha-GI 8(15%) 7(19%) 1(6%)
Insulin 24(46%) 18(48%) 6(40%)
Anti-hypertensive 24(46%) 18(48%) 6(40%)
Lipid lowering (statin) 6(12%) 5(14%) 1(6%)
Antiplatelet 18(35%) 13(35%) 5(33%)
Vasodilator 9(17%) 8(22%) 1(6%)
Previous microvasculopathy
Retinopathy 33(63%) 24(65%) 9(60%)
Nephropathy 22(42%) 17(46%) 5(33%)
Neuropathy 48(92%) 35(96%) 13(87%)
Previous macrovasculopathy
CAOD 7(13%) 6(16%) 1(6%)
PAOD 8(15%) 7(19%) 1(6%)
CVA 4(8%) 4(11%) 0(0%)

Alpha-GI, alpha-glucosidase inhibitor; BMI, body mass index; CAOD, coronary artery occlusive disease; CVA,
cerebrovascular disease; DBP, diastolic blood pressure; DM, diabetes mellitus; FBS, fasting blood sugar; HDL-C, high
density lipoprotein-cholesterol; LDL-C, low density lipoprotein-cholesterol; PAG, peripheral angiography; PVD, peripheral
vascular disease; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride; PAOD, peripheral artery obstructive
disease.

* P < 0.001 between two groups with and without PVD in peripheral angiography.

t P < 0.05 between two groups with and without PVD in peripheral angiography.

¥ P = 0.095 between two groups with and without PVD in peripheral angiography.

§ P = 0.088 between two groups with and without PVD in peripheral angiography.
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Table 2. Diagnostic value of ABI for defining peripheral vascular disease

ABI
0.90 0.95 Total
< 0.90 > 0.90 < 0.95 > 0.95
With PVD in PAG
Number of legs 48 14 52 10 62
Without PVD in PAG
Number of legs 8 28 13 23 36
Total 56 42 65 33 98"

ABI, ankle-brachial index; PAG, peripheral angiography; PVD, peripheral vascular disease.
* ABI (= 1.30) of 4 legs were excluded.

Table 3. Risk of amputation according to the grade of ankle-brachial index

ABI group Number of legs Amputation Odds ratio 95% CI P
> 0.90 44 1 1

0.70~0.89 27 5 9.77 1.08~88.88 0.043
0.40~0.69 21 2 4.53 0.39~53.00 0.229
< 0.40 6 2 21.50 1.58~292.37 0.021
Total 98" 10

ABI, ankle-brachial index.
* ABI (= 1.30) of 4 legs were excluded.
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Fig. 1. Receiver-operating characteristic (ROC)

3. ABI X0 UIZ2 KA mXH| curves for ankle-brachial index (ABI) for diagnosing

peripheral vascular disease. The cutoff value of ABI

ABI Aol ul2} 090 ©]%, 0.70~0.89, 0.40~0.69, is 0.91. The area under the ROC curve (95% CI) for
0.40 THEe] 470 Z F T A Ake] YJAEE B4} the parameter is 0.758 (0.661~0.856).
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