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Direct photon absorptiometry was used to measure changes of the ^ 
upperarm following venous occlusion in two adult males. A blood pressure * 
cuff was placed on the upper part of the arm and inflated to 80 mm Hg to ^ 
venous return. Absorptiometry scans were made immediately below the --* 
cuff (about 8 cm from the elbow) with a 200 mCi source of I (27.4 keV). -j 
The source was placed on one side of the limb and mechnaically linked to 
a scintillation detector system on the other; these were passed at uniform 
speed (2mm/sec.) across the limb. Measurements were made during a 
10-minute control period prior to cuff inflation, about once every 
minute after cuff inflation, and on one subject a scan was also made 2 
to 3 minutes after release of pressure from the cuff. A plastic' arm 
holder was used at the measurement site to compress the soft tissue 
across the bone thereby allowing a better measurement of bone mineral 
content. This holder was removed at the tenth minute after occlusion 
on one subject. 

The bone mineral content was subtracted from the total upperarm 
tissue to get a measure of "soft tissue" absorption. The fat content 
(previously determined to be about 15% in both subjects) was subtracted 
from the soft tissue to obtain the measure of "fat-free tissue" absorp
tion. The protein content of the fat-free tissue was assumed to be 
about 227o, and this was subtracted to give an approximate "fluid" 
content of the upperarm at the scan site. Since the only component to 
change during occlusion was fluids, the initial values for the non-fluid 
components (determined for the control period) could be subtracted from 
each measurement during occlusion. 
RESULTS 

The relative changes in different compositional compartments are 
shown in Figure 1. One subject stopped the experiment at 7-minutes 
(point A) due to dizziness, while the other subject continued for 15-
minutes (point C) at which time pressure was let out of the cuff. In 
the latter case the plastic arm holder was removed at 10-minutes 
(point B); this resulted in a large influx of fluid at the scan location. 

The most rapid changes of composition occurred within the first 
3-minutes in which there was a 107« increase of fluids. This increase 
would probably have been even larger had not the plastic arm holder 
been used. Between 10 and 15-minutes it was found that the fluid 
increase changed from 13 to almost 207« without the arm holder. Fluid 
content returned to the baseline with pressure removed from the cuff. 

DISCUSSION 

A fluid shift of from 10 to 207, appeared to occur in the upperarm 
following venous occlusion. This corresponded to an increase of 5 1:o 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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LEGAL N O T I C E -
This report was prepared as an account of work 
sponsored by the United States Government. Neither 
the United States nor the United States Atomic Energy 
Commission, nor any of their employees, nor any of 
their contractors, subcontractors, or their employees, 
makes any warranty, express or implied, or assumes any 
legal liability or responsibility for the accuracy, com
pleteness or usefulness of any information, apparatus, 
product or process disclosed, or represents that its use 
would not infringe privately owned rights. 
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107o in total absorption (including fat, mineral and protein). On the 
typical upperarm the absolute magnitude of such an increase is about 
15 to 40 scan integral units. This increase is much larger than the 
experimental error. A standard measured at the same time as the above 
experiment showed a standard deviation of only 0.645 scan units. 
Consequently the magnitude of the changes occurring with occlusion 
are about 20 to 60 times greater than the measurement error. Precision 
can be increased further by making multiple measurements. 

At present a scan across the upperarm takes about 60-seconds, but 
the scan time could easily be reduced to about 20-seconds. This would 
allow better definition of the rate of fluid changes. 

CONCLUSION 

Absorptiometric scanning appears to be a very safe and simple 
method for precise and accurate measurement of tissue changes. The 
method could be used to evaluate both edema and hypohydration and 
would provide a means for monitoring shifts occurring in extreme 
environments, on the tilt table, or during immobilization or space 
flight. The dose from each measurement is about 5 mrem and is confined 
entirely to the small path (3-mm wide) across the limb being measured. 
The maximal permissible dose for the limbs is 7.5 rem/year for the 
general public and 10 times that for occupational exposure. 


