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Fig. 1 Calculation of each parameter from a clearance curve

MBFE:
MBFH:
T-time:

maximal blood flow during exercise
maximal blood flow after exercise
duration of post-exercise hyperemic reaction

TH-time: time taken from the cessation of exercise to MBFH
R-index: indsx of the remaining part of hyparz nia that o:zzurs one minute after

the cessation of exercise
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Fig. 2 a. Xe-133 clearance curves from a patient with Buerger’s disease. Physical exami-
nation revealed normal pulsations at all sites of the right leg. In the left leg, the
femoral pulse was normal, but pulsations at the more distal sites were absent.

Left femoral arteriogram showed occulusion of the popliteal artery. b. Blood flow
at each 30 seconds calculated from these curves.
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Fig. 3 The iafluence of different work loads on the clearance curves. a. As the work

load is iateasifizd, the dzzree of post-exercise hyperemia increases. b. Blood
flow at each 30 secon:s calculated from these curves.
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Fig. 4 Clearance curves from the gastrocnemius and soleus muscles in a normal subject.
Xe-133 solution was injected into the gastrocnemius muscle of the right leg and
into the soleus muscle of the left leg. During free exercise of the ankle (40 con-
tractions of the ankle per min for 2 minutes), enough clearance of Xe-133 was
not obtained, probably due to poor contractions of these muscles. By exercise
lifting a weight of 3.5 Kg, satisfactory clearance was obtained.
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Fig. 5 Clearance curvesfrom a patient with Buerger’s disease. He complained of coldness
and ischemic ulcer on the right toes. Arteriograms revealed occlusions of the
anterior tibial artery at its origin and the posterior tibial artery at the ankle. The
arteries proximal to the popliteal bifurcation were smooth and regular. Although

the gastrocnemius and soleus muscles gave normal clearance curves, the anterior
tibial muscle gave abnormal curve.
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Fig. 6 Clearance curves from the flexor hallucis brevis muscle. In the normal limb, rapid
clearance of Xe-133 was observed after ischemic exercise. In the limb with foot
claudication, the clearance was delayed.
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Summary

Clinical Application of Xe-133 Clearance Technique in Arterial Occlusive
Disease of the Leg

Masafumi HIRAI

Department of Surgery, Nagoya University Branch Hospital

In the present paper, some problems with re-
gard to the clinical use of Xe-133 clearance tech-
nique in arterial occlusive disease of the leg were
studied, and the following results were obtained.

1.As muscle blood flow at the rest is of little
diagnostic value, it is necessary to produce a period
of hyperemia in the leg in order to demonstrate
the presence of arterial lesions.

2. When the muscular exercise of the leg,
flexions of the ankle, is applied for this purpose,
the work load should be kept constant.

3. It is necessary to examine the clearance

curve in the gastrocnemius and soleus muscles
as well as in the anterior tibial muscle, especially in
limbs with occlusion only of the crural arteries.

4. By exercising the ankle lifting a weight of
3.5 Kg, satisfied clearance of Xe-133 from the
gastrocnemius and soleus muscles was obtained.

5. Xe-133 clearance technique applied in the
plantar muscle can be used for the evaluation of
the occlusive lesion distal to the ankle.

Key words: muscle blood flow, work load, the
anterior tibial muscle, the gastrocnemius muscle,
the soleus muscle.
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