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TECHNICAL NOTE

Perfusion of the Visual Cortex During
Pressure Breathing at Different High-G

_Stress Profiles

PHiLip C. NJEMANZE, M.D., PauL J. ANTOL, Ph.D., and
CraEes E. G. LUNDGREN, M.D., Ph.D.

Niemanze PC, AnToOL PJ, LUNDGREN CEG. Perfusion of the vi-
sual cortex during pressure breathing at different high-G stress pro-
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The effects of pressure breathing for G protection (PBG) on
perfusion of the visual cortex were studied in a subject during
various high-G stress profiles. Blood flow velocity was measured
in the posterior cerebral artery using o transcranial Doppler
(TCD) ultrasound instrument. The G profiles examined included
gradual and rapid onset rates. Mean cerebral blood flow veloc-
ity (MCBFV) declined with increasing +G: with G-suit protection
alone. The MCBFV increased in direct proportion with increase in
+Gz acceleration with PBG. The mediating mechanisms for the
effects of PBG may include improved gaseous exchange, the di-
minished sympathicoadrenal discharges, and cardiopulmonary
reflexes. A role for TCD in further research is indicated.

EROSPACE MEDICINE endeavors to counter the

effects of +G: acceleration by suggesting maneu-
vers and G-protection systems that function to maintain
adequate perfusion of the brain. Recently, the U.S. Air
Force initiated the Combined Advanced Technology
Enhanced Design G Ensemble (COMBAT EDGE) Pro-
gram for full scale development under the Tactical Life
Support System Program. COMBAT EDGE is a G-pro-
tection system that provides the pilot with increasing
levels of breathing gas pressure as gravitational force
increases [15]. It does this by using the G-valve outlet
pressure to drive the breathing regulator which in turn
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provides the pilot with positive pressure breathing forG °
protection (PBG). The assessment of the benefits of
PBG is constrained by lack of parametric measures of *
the effects of G forces on human physiology. Currently,
it is customary to assess acceleration stress tolerance by
recording the time of endurance after reaching peak |
+G:in a given G profile. However, such measurements i
do not necessarily reflect the state of cerebral perfusion ,'
and yet the adverse effects of high G on vision (gravi -
tational loss of vision, G-LOV) and level of conscm\!s;\i
ness (gravitational loss of consciousness, G-LOC) both -
result from fall in cerebral perfusion (4-6). Indeed, that |
is a direct relationship between the applied acceleration |
and fall in cerebral perfusion (5). It appears that direct:
assessments of the state of cerebral perfusion during
high G stress are needed. The present case study em-
ployed a Doppler ultrasound apparatus to monitor pe!{;-
fusion of the visual cortex in an experienced centrifuge ¢
subject during exposure to PBG and various G profiles
The purpose was to look for possible correlations besy
tween changes in brain blood flow, + G:-stress, 4

anti-G measures.

METHODS

The +G: exposures were carried out in a human Cet§
trifuge at the Center for Research in Special Envirofga
ments, State University of New York, at Buffalo. 1063
sub_}ect was a 31-year-old male F-I6 pilot. He Wi
healthy and had recently successfully completed physs#
ical and laboratory evaluations, which included routiD?s
electrocardiography, chest X-ray, blood sample "'t--
electrolyte analysis, ophthalmologic, ear, nose 3P
throat examinations. There was no history of cardlo '
monary or neurological diseases. After informed cOf#
sent was obtained, the following protocol was camﬂ‘l ;-
out in accordance with institutional guidelines.

Cerebral blood flow velocity measurements: Bl
flow velocity in the right posterior cerebral artery.






