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TISSUE CRANGES FOLLOWING VENOUS OCCLUSION USING PEOTON msoarﬁma
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Direct photon absorptiometry was used to measure changes of the
vpperarm following venous occlusion in twa adult males, & bleod pressure
cuff was placed on the wpper part of the arm and inflated te 80 wm Hg to
venous return. Absorpticmetric scans were made immediatelngeluw the
cuff (abouc S em from the elbow) with a 200 ofi source of I {27.4 keV).
The source was placed on one side of the limb and mechnaically linked to
a gcintillation decector sygtem on the other; these were passed at uniform
speed (2mm/sec.) acrosa the limb. Measurements were made during a
10-minnte control period prior to cuff inflatiom, about cnce every
minute after cuff inflation, and on one subject a scan was also made 2
te 3 minntes after release of pressure from the cuff. 4 plastic amm
holder was used at the measurement site to compress the soft ciszsee
across the bone thereby allowing a becter measurement of bone mineral

content. This holder was removed ac the tenth minute after ocelusion
on one subject.
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The bone mineral content was subiracted from the total upperarm
tissuse ro get a measure of "zoft tissue™ absorption., The fat content
(previcusly determined toc be about L34 in both subjects) way sebcracted
from the seft cissue to cbtain the measure of "fat-free tissue" absorp-
tion. The protein content of the fat-free tigsue was assumed to be
about 22%, and this wasg subtracted to give an approxinate "fluid”
content of the upperarm at the 3zcan site. Since the omly component to
change during occlusiom was fluids, the Initial values for the non-fluid

components (determined for the control perioskl) could Be subtracted from
each measurement during occlusion.

RESULTS

The relative changes in different compositional comparTtments =Ere
gshown in Figure 1. One subject stopped the experiment at 7-minutes
(poine A} due to dizzimess, while the other subject comtionuned for 15-
minutes {poilnt C} at which time pressure was let out of the cuff. 1In
the latter cass the plastic arm holder was removed at l0=minutes
{poict B); this resulted in & large influx of fluid atr the scan location.

The most rapid changes of composition occurred wichin the firse
J-minutes in which there was a 107 increase of fluids. This increases
would probabiy have been even larger bad not the plascic arm holder
been used. Fetween 10 and lS-minutes it wds found that the fluld
increase changed from 12 to almost 20% withouwt the arm holder, Fluid
content returned Lo the baseline with pressure removed from the cuff.

DISCUSSION

A fluid shift of from 1O to 207 appeared to occur in the upperarm
following wenous occlusion. This corresponded to an increasse of 5 Lo
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10% in total absorpticn (imcluding fat, mineral and protein}. Oa the
typical upperarm the absolute magnitude of such an increase is about

153 to 40 scan integral umica. This increase i1gs much larger than the
experimental error. A standard measured at the game cime ag 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 ro /0 rimea greater than the mesasurement error. Precision
can be increased further by making maultiple measurcements.

At pregent & gcan acrogg the upperarm takes about 60-seconds, but
the gcan time conld eagily be reduced to about 20-seconds. This would
alipw batter definition of rche rate of fluid changes.

CONCLUSTOR

Abgorptiometric scanning appesars to be a very safe and simple
method for precise and accurate measurcment of tissue changes. The
method could be used to evaluate both adema and hypohydration and
would provide a mwang for monitoring shifts occurring in axtrems
environments, on the tilt table, or during fmmobilization or apace
flight. The dose from sach meagurement iz about 5 mrem and is confined
entirely to the small pach {(3-mvm wide) acress the limb befng measurasd,
The maximal! permisaible dose for the limbz iz 7.5 rem/year for the
gencral public and 10 times thst for cccupational exposure,
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