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An Assessment of Ischemic Limbsusing Near-Infrared Spectroscopy in Patients
with Atherosclerotic Occlusive Disease

Toshiaki Watanabe, Masahiro Matsushita, Naomichi Nishikimi, Tsunehisa Sakurai and Y uji Nimura
The First Department of Surgery, Nagoya University School of Medicine
Key words: Near-infrared spectroscopy, Oxygen saturation, Atherosclerotic occlusive disease, Treadmill exercise,
Ankle-brachia pressure index

As an objective diagnostic method to evaluate the severity of limb ischemia, near-infrared spectroscopy
(NIRS) was performed with a treadmill exercise in 50 patients who complained of intermittent claudication due to
atherosclerotic occlusive disease (AOD). Fully resting in a supine position, ankle-brachial pressure index (API) of
each patient was measured and the NIRS probe was positioned on the posterolateral aspect of patient's calf. The
treadmill exercise was performed until the maximal tolerated walking distance. After the exercise, the patient lay
again in a supine position during the recovery period. APl was measured at intervals of two minutes until the
recovery of API to the level at rest. With NIRS, a continuous monitoring of the state of oxygen saturation (StO2),
oxygenated hemoglobin (Oxy Hb) and deoxygenated hemoglobin (Deoxy Hb) in the calf muscle was performed
before, during and after the treadmill exercise. During the exercise, StO2 and Oxy Hb fell and Deoxy Hb rose
from the initial level. After the exercise, StO2 and Oxy Hb increased and Deoxy Hb decreased. The time taken for
recovery for each parameter to the resting level was measured (recovery time). The recovery time in each parame-
ter was compared with that of API. The recovery time of APl had a significant correlation with that of StO2
(Spearman correlation coefficient : ps = 0.805, Ps < 0.0001), with that of Oxy Hb (ps = 0.670, Ps < 0.0001), and
with that of Deoxy Hb (ps = 0.699, Ps < 0.0001). Our results indicated that the recovery time of StO2 was the
most reliable measurement to evaluate ischemic limbsin NIRS. (Jpn. J. Vasc. Surg., 9 : 701-706, 2000)
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