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=Abstract=

Hemodynamic Study of Foot in Diabetic Patients
Using Portable Doppler Machine

Il Yung Lee, M.D., Uson Woo Rah, M.D., Hae Won Moon, M.D.
Shin Young Yim, M.D.. Ji Chan Chang, M.D. and Jung In Yang, M.D.

Department of Physical Medicine and Rehabilitation, Ajou University School of Medicine

The importance of neuropathy in the pathogenesis of foot lesions has been well recog-
nized in diabetes. Blood flow in ischemic ‘limbs has been extensively investigated but the
circulation of limbs affected by peripheral neuropathy has received little attention. Sorne
studies on blood flow in peripheral neuropathy have shown a remarkable increase in
resting flow, transcutaneous venous oxygen tension, and vascularity, along with loss of the
spontaneous variations which occur normally with sympathetic activity of the foot in pa-
tients with diabetes. The aim of present study is to find out the effects of somatic and
autonomic nervous function in early change of blood flow of foot in diabetic patients. We
have studied fifty-one patients of non-insulin-dependent(type IT) diabetes with no history
of hypertension or diabetic foot ulcers. The evidence of neuropathy was screened by nerve
conduction studies and sympathetic skin response of both lower extremities. Blood flow of
dorsalis pedis and posterior tibial arteries was measured by portable doppler machine and
presented as pressure index(ankle-to-arm systolic pressure ratio). The patients with sympa-
thetic dysfunction showed significant decrease in pressure index compared to normal con-
trol and diabetic patients with normal sympathetic function, suggesting that changes of
the blood flow occur in diabetic patients with sympathetic dysfunction.

Key Words: Diabetic foot, Blood flow, Peripheral neuropathy, Sympathetic dysfunction,
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Fig. 1. Measurement of ankle systolic pressure by
portable doppler machine.
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Table 1. Clinical Features, Laboratory Results and Pressure Index of Lower Limbs

Control Group 1 Group 2 Group3 Group 4

No. of Limbs 24 16 13 28 45
Agelyear) 472+ 79 489+ 47 498+ 5.1 429+ 8.2 52.2+ 5.8
Duration(year) 55+ 4.6 98+ 4.0 38+ 29 108+ 5.6
Choesterol{mg/dl) 189,14:25.9 228.8+236 201.8+46.1 212,71+ 45.9
HhAC(%) 8.2+ 2.1 102+ 25 78+ 1.7 9.8+ 2.2
%IBW 1082+ 9.4 117.6+12.3 102.7+ 82 111.5£129 11471158
Pressure index

DPA 1.065 £ 0.041 1.096 +0.142 1.092+0.135 1.010 +0.109* 1.015+0.120*

PTA 1.124 £0.047 112240111 1.133+0.082 1.016 £0.110% 1.035+0.100*

Values are mean +standard deviation,
DPA: Dorsalis Pedis Artery

PTA: Posterior Tibial Artery

*p<0.05
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Table 2. Clinical Features, Laboratory Results, and Pressure Index for Nerve Conduction Study of Lower

Limbs
Nerve conduction study
Control
Normal Abnormal

No. of limbs 24 44 58
Age 472+79 451+ 7.7 5.6+ 5.7°
Duration(year) 44+ 37 106+ 52"
Cholesterol(mg/dl) 197.2440.1 216.3+42.3"
HbA,C(%) 7.9+ 19 9.9+ 2.3°
%IBW 108.2+9.4 113.7+129 112,0+15.3
Pressure index

DPA 1.065+0.041 1.042£0.128 1.033 +£0.127

PTA 1.124 £0.047 1.055+0.121* 1058 +0.104*

Values are means+standard deviation.

DPA: Dorsalis Pedis Artery

PTA: Posterior Tibial Artery

*p<C0.05 by t-test hetween control and patient groups
¥ p<0.05 by t-test between patient groups

Table 3. Clinical Features, Laboratory Results, and Pressure Index for Sympathetic Skin Response of Lower

Limbs
Sympathetic skin response
Control
Normal Abnormal

No. of limbs 24 27 75
Age 472179 489+ 48 48.8+ 8,1
Duration(year) 7.0+ 47 82+ 5.8
Cholesterol{mg/dl) 203.9+£30.6 209.6+45.8
HbAC(%) 9.0+ 25 91+ 22
%IBW 108.2+9.4 111.5£13.1 1132+14.7
Pressure index

DPA 1.065 0.041 1.091 £0.150 1.016£0,112*

PTA 1.124 +0.047 L117£0.114 1.034=0.102"

Values are means+standard deviation.

DPA: Dorsalis Pedis Artery

PT A: Posterior Tibial Artery

*p<0.05 by t-test between control and patient groups
*»<0.05 by t-test between patient groups
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