Abstracts of Current Aerospace Medical Literature

Acceleration Physiology

Bain B, Jacob |, Buick F : Efecl of simulated air
combat manoeuvarng on muscle glycogen and lactate
Aviat Spaco Environ Med 1892 63 | 505-500,

Muscle glycogen and Muscle and blood
lactale were evalualed betore and after a +4.0/7.0
Gz simulated air combal manceuvering (SACM)
protocol in the human centrifuge. The subjects
wera eight healthy males, ages 25-43 years.
Muscle glycogen and laclale were determined
from biopsies of m. vastus laleralis In six subjects
and whole blood lactate was analysed in finger-tip
blood samples from eight subjects. G-lolerance
lima was 256 £ 33 s (Mean L SEM). The
decrease in glycogen concentration averaged 81
+ 36 mmol: Kg ' dry wt (p-0.07) The rale of
glycogen utilization was low, averaging 04 = 01
mmol Kg' 8. Muscle laclale increased
significantly from 28 L 2 mmol. Kg' dry wt
pre-SACM to 51 + 4 mmol Kg' posi-SACM
Post-SACM blood lactate was 4.2+ 0.3 mmol L'
Meither final blood nor muscle lactate values nor
lhe difference between pre and postSACM
muscle lactate concentrations were related fo
G-tolerance time. It was concluded that glycogen
availabllity in m vasius lateralis is nol & limiting
lactor during exposure to headward acceleration
of this lype and duration. The lactate values, while
high, cannot fully explain the muscular fatigue
occurring during centrifuge exposures of the type
used here. Therefore, the suggestion by others
that anaerobic energy metabolism in skelstal
muscles is the crucial factor limiting ability to
resist fatigue during exposure SACM = not
supported and likely an oversimplication of a
much maore complex problem.

Pecaric M, Buick F ; Determinalion of & pressura
breathing scheduls for improving +Gz tolerance. Aviat
Space Environ Med 1002, 83:572-578.

A base of empirical data for developing
optimal pressure breathing during <Gz (PBG)
schedules is lacking. Relaxed +Gz-intensity
lolerance with PBG was measured during gradual
+Gz-onset rate centrifuge profiles using standard
lightbar criteria. Constant PEG leveis ranging irom
18-73 mm Hg ware randomly assigned . G suit

pressure tollowed the standard or an increased
inflation schedule. Nine subjacls wore a jerkin,
CSU-15/P G-suil, and TLSS helmet and mask.
With mean mask cavity pressures of 0,18, 38, 60
and 73 mm Hg, corresponding +Gz lolerances
(mean+ SEM)were 53+02, 58+0.1,6610.2,
73+ 0.3, and 7.5 + 0.3 Gz (Linear correlation,
r=0994) Increased G suit pressure did not
change the +Gz tolerance improvement wilh
PBG. The inverse of individual subject regression
slopes ranged from 226 lo 58.1 mmHg/+Gz.
Considaring additional factors and adequate +Gz
protection lor all subjects while relaxed, the
proposed schedule would apply 42 mm Hg
PEG/+Gz beginning al +3.3 Gz with a maximum
prassure of al least 73 mm Hg.

Yacavone DW, Bason R Cervical injuries during
high G manoouvers | A review of Navel Sulely Centre Data
1980-1990. Aviat Space Enviran Mad 1892; 83 - 6O2-605,

As aircraft capable of sustaining high "G'
manceuvers enter the US MNavy Fleet, the
reponed incidence of cervical injury to aircrew
seams to have increased, To determine the exlent
of the problem, personal injury reports submilled
to the Maval Satety Center were reviewad lor the
10-year period from 1980 1o 1990. In addition,
confidential questionnaires were sent to flight
surgecns supporting fighterfor fighter-attack umits.
The data collected were statistically analysed.
The incidence of cervical injuries, defined as at
lzast one day's absence from the flight scheduls,
was computed. Other subjective factors, such as
the type halmel worn, the cockpit position flown
and the type of mission profile completed, were
sxamined. As might be expectad, the most
commeon offender was air combat manoeuvering.
The mosi comman aircraft was the HA 18, but the
radar intercepl officer position in the F148 was
also a significant contributor. The mosl common
injury pattern reported was a simple muscle
strain. Cervical pain atter high "G" misslon poses
a potential threat to combat readiness. However,
the use of the newer light-weight helmet seems to
have reducead tha severily. Muscle strengthening
exercigas appedr o help in prevention. Trealmenl
I successful in most cases with minimal or no
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residuals noted. As yel, there exist little official
data to support the notion of a major problem,

Aviation ENT

Kinnady RS, Fowlkes JE, Barbaum KS of al * Use
of motion sickness history questionnaire for prodiciion ol
simulator sickness. Aviat Space Environ Med 1862; &3 ;
58863,

This research assessed the usefulness of
the Motion History Questionnaire (MHQ) lor the
prediction of simulalor sickness, a lorm of motion
sickness exparienced by the pilols lraining in
ground based 1light simulators. Four MHO scoring
kays were compared | (1) the original MHQ key
which had been validaled on a sample of US.
Mavy student pilots exposed to Conolis forces, (2
and 3) two keys which had been validated on a
sample of civilian college students exposed 1o
simulaled ship motions, and (4) a simulalor
gicknass key empincally denved in lhe present
research and cross-validated. Navy and Marine
Corps (n=456) lilled oul the MHQO prior to thair
reqularly scheduled flight simulator training and
were divided into validation and cross-validation
samples. All scoring keys were prediclive ol
reporled symploms of sickness, but  highest
correlations  were obtained  with  the
empirically-derived simulator sickness (55) Key. It
is suggested thal the 5SS key be used for
seli-testing so thal pilots may be made aware of
their risk for developing simulator sickness.

Ashton DH, Watson LA ; laner Ear Barcrauma | A
case lor exploratory tympenotomy, Avigt Space Environ
Med 1882 63 : 612615

A case of inner ear barotrauma (IEET) due
to a hypobaric chamber experience in presenied.
|EBT is an exceedingly rare condition in aviation.
In the case described, the diagosis was initially
unsuspected due to accompanying middle ear
barotrauma. The -underlying eficlogy, the
diagnosis, and management of IEBT are
discussed.

Aviation Ophthalmology

Moorman DL, Green BP Jr. Cataracl surgery and

infraccular lenses in miliiary aviators, Aviat Space Environ

Med 1992, 63 $ 302-307,

We reviewed the medical records of 23
military avialors who were evaluated by the

United States Alr Force School of Aerospace
Medicine (USAFSAM) after cataract extraclion
wilh intraccular lens implantation between 1879
and 1930, The 23 subjects were male
Caucasians, with a mean age of 43 years, Of the
subjects, 21 were pilots, and of these, 8 wera
qualified in high performance aircrall, There were
a lolal of 28 operaled eyes, 24 of which had
received extracapsular cataract extractions
(ECCE) with posterior chamber lenses. The
best-corrected, postoperative vision was 20/20 or
better in all eyes. Posterior capsule opacilication
occurred in 14 (60%) of the ECCE eyes, with five
requinng Nd:YAG  (Yttrium-Aluminium-Gamet)
laser capsulotomies. One aviator was disqualified
from flying duties because of ocular deficiencies,
lor a wvisually-qualified-to-fly rate of 96%. Eight
aviators have aclually flown since surgary,
Although follow-up was shor, the initial resulls are
encouraging.

Pravinas WF, Raha AJ, Block MG ot a | Yellow
lens affects upon acquisition performance. Avial Space
Environ Med 1992; 83 ; 561-564

Twanly subjects made a tolal of 400
threshold wvisual acquisition of T-38 aircrall
appreaching from 9 miles oul, Half ol the
acquisitions were made wilh the subjecls wearing
yellow cphithalmic liters and the other half without
tiiters. No over all statistically significant ditference
in acquisition pedormance due lo the use of
yellow filters was lound.

Civil Aviation Medicine

Bennett CT, Schwirzke M : Analysis of accident
during instrument approaches. Aviat Space Environ Med
1902; 63253-51,

General aviation and air taxi approach
phase accidents, which occurred during Visual
and Instrument Flight Rules (VFR and IFR,
respectively) over the last 25 years, were
analysed. The data sufggesl thal there is a 204%"
highar risk during the approach and landing phase
ol VFR flights, than during similar IFR operations
(14.82 vs 7.27 accidents/100,000 approaches).
Alarmingly the night singla pilot IFR (SPIFR)
accident rale is aimost 8 times the rate of day
IFR, 3543 wvs 447  accidems/100,000
approaches, and two and a hall times that of day
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VFR approaches, 3543 vs 14.82 accidents/
100,000 approaches. Surprisingly the overall
SPIFR accident rates are not much higher than
dual-pilot  IFR (DPIFR), 7.27 vs B64B
accidents/100,000 approaches. The generally
static ratio of the statistics tor SPIFR/IDPIFR
accident rates may be accounted for by litlle or no
change in general aviation cockpil technology
during the last 25 years, and because IFR
operational flight task management training has
nol kept pace.

Clinical Aviation Medicine

Canavarle G, Halpern M5, Flizar MY
Intraventricular conduction disturbances in civilian fiying
personngl ; Left Anterlor Homibloc, Aviat Space Environ
Mad 10062, 63: 202.208,

We undenook a retrospective study of the
natural history, clinical significance, prognosis,
associaled  conduction  disturbances  and
pathology, as well as flying filness qualitication of
247 cases of lelt anterior hemiblock (LAH),
detected in a presumably healthy population of
8,915 male individuals engaged in civilian flying
activities (prevalence : 2.77%). The cases were
divided into lhree groups according to the
elecirical axis value of the first electrocardiogram
(ECG). The group with the slow mode of
appearance of LAH was the mosi common. |f
associated with right bundle branch block, LAH
usually evalves first. LAH could not be ascribed to
any definite pathology; neither was it a fore-runner
of left bundle branch block nor complete
alrioventricular block. Not one episode of syncope
nor of sudden incapacilation was reported. As a
mere ECG finding, LAH does not medily an
aviator's  fitness  qualification. I another
conduction disturbance develops. gualification will
depend on the results of complementary studies,
non-invasive or invasive, according 1o any
associated conduction disturbancs.

Clinical Medicine

Parkins, Kenneth A : Metabolic sfiects of cigaratle
smoking. J Appl Phy=iol 1882 72(2) - 401-409,

The inverse relationship between cigarelle
smoking and body weight, a potent obstacle io
slopping smoking, may be due in part to effects of
smoking on Increasing whole body metabolism

Studies examining chronic and acute metabolic
eftects of smoking, as well as its constiluent
nicoting, are reviewed. Evidence suggests the
absence of a chronic effect; mos! studies indicale
that smokers and nonsmokers have similar
resting metabolic rates (RMR) and that RMR
declines very little after smoking cessation.
Although an acute eflect due to smoking is
apparent, its magnitude is inconsistent across
sludies, possibly because of variability in smoke
gxposure or nicoling imake. In smokers al rest,
the acute elfect of smaking (and nicotine intake)
appears lo be significant but small (% of RMR)
and transient (less than or equal to 30 min).
However, the specific situations in which smokers
tlend to smoke may mediate the magnilude of this
effect, in as much as smoking during casual
physical activity may enhance it while amaking
after eating may reduce H. Sympalhoadrenal
activation by nicotine appears lo be primarily
responsible for the melabolic eftect of smoking,
but possible contributions from nonnicotine
constituents of tobacco smoke and behavioral
eftects of inhaling may also be imporant.
Improved underslanding of these metabolic
eftects may lead to better prediction and control of
weighl gain after smoking cessation, thus
increasing  the  likelihood of  mainlaining
abstinence.

Environmental Physiology

Rarmjou 8, Kjellbarg A : Sustained attention and
garial responding in heat © mantal etfort in the contral of
periofmance.  Aviat Space Environ Med 19920 53 .
534-801.

The effects of heat {40° C) on sustained
altention and serial responding were studied in a
simple reaction time test and a serial four choice
reaction ime lask, respectively. Core temperature
{Te), heart rate variability (HV) and subjective
reaction were manilored during the 80 min of
exposure time. Simple reaction time performance
and accuracy in the serial choice reation time task
detenorated significanlly in heat. In the serial
choice reaction time lask, the effects of heal on
response limes and on HV were correlated.
Performance and level of T¢ were not correlated,
but a relationship was found between
performance and rale of Tc changs. Results are
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discussed in relation to the thermophysiclogical
slalus of the subjects and the compensatory
mechanism of effon allocation. It is proposed that
task characleristics regulale the degree of aclivity
of this compensatory mechanism.

High Altitude Physiology

Goldberg 5V, AB Schoene D, Haynor B of al :
Brain tlssue pH and vantilatory acclimatization to high
altitude, J Appl Physiol 1902, 72(1) : 58 63,

Np nyglear  magnelic  resonance
spectroscopy  (* P-NMRS) was performed on
brain cross sections o four human subjecls
belore and after 7 days In a hypobaric chamber al
447 Torr o test the hypothesis that brain
intracellular acidosis develops during
acclimatization to high atlitude and accouls lor the
progressively increasing ventilation that develops
(ventilatory acclimatization). Areral blood gas
measureaments confirmed increased ventilation. At
the end of 1 wk of hypobana, brain intracelluar pH
was 7.023 + 0046 (SD), unchanged from
preexposure pH of 6.998 + 0.029. After return fo
sea leval, howaver, it decreased to 6.918 + 0.032
at 15 min (p<0.01) and 6920 + 0.046 at 12 h
{p=0.01). The wvenlilatory response lo hypoxia
increased (from 035 + 011 Vmin -%0.
saluration) before exposure to 0.689 + 0.19 after,
p=0.06), Brain intracellular acidosis is probably
not a supplemental stimulugs to  ventilalory
acclimatization to high altitude. However, brain
imracellular acidosis develops on retum 10
normoxia from chronic hypoxia, suggesting that
brain pH may follow changes in blood and
cerebrospinal fluid pH as they are altered by
changes in ventilation.

Human Engfneering

Yacavone DW, Bason R, Borowsky MS © Through
the canopy glass : A comparison of injunies in naval
aviation ejections through the canopy and after canopy
jattison, 1877 fo 1990; Avial Space Environ Med 1992: 3 ¢
262-266,

Two methods of ejection from tactical
aircraft are commonly used @ jeltisoning the
canopy prior to seat travel, and gjecting through a
closed canopy. The report compares the ejection
injury axparience of Naval Aviation in each mode
during January 1977-August 1520, During that

peried, 336  through-canopy and 580
canopy-jettison ejeclions were accomplished. The
former group sustained 10.7% fatal injuries, and
only 17.0% egressed injury-free. By comparison,
the later cohort Incurred only 4.7% tatalites and
fully 31.9% egressed without Injury. Analysis of
pattern of injuries confirms higher G-forces in
through-canopy ejections, resulling in nol only
more injuries, but more severe injuries. In spite of
these findings, we discuss the compelling tactical
and flinancial reasons to consider through-canopy
systems

Hyperbaric Oxygen Therapy

Jacobson Jane M, John R, Michawl of al ;
Hyparbaric oxygen toxicity, rola of thromboxans, . Appl
Physiol 1992; 72(2) . 416-422.

Exposing-rabbits for 1 h 1o 100% O at 4
alm barometric pressure markedly increases lhe
concentration of thromboxane B, in alveolar
lavage fluid (1809 + 92 vs 99 + 24(SE) pg/mi,
(p<0.001), pulmonary arterial pressure (110 + 17
vs 10 L 1 mmHg (p<0.001), lung weight gain {146
+ 3.7 vs 0.6 £ 0.4 g/20 min, {p<0.01), and transter
rates for aerosolized 99m/ Tc-labeled
diethylenetriamine p-entaaceiate (500 rmol wt; 40 +
14 v§ 3 + 1 x 10%min, P} and fluorescein
isothiocyanate- iabeled dextran (7000 molwl; 10 &
Fvwixzixtd Imln p=0.01). Pretreatment with
the antioxidant butylated hydroxyanisole (BHA)
gntirely prevenis the pulmonary hypertension and
lung injury. In agdition, BHA blocks the ingrease in
alveclar thrombaxane B, caused by hyperbaric
0, (10 and 45 pg/mi lavage fluid, n=2). Combined
tharapy with polyethylene glycol-(PEG)
conjugaied superoxide dismutase (SOD) and
FPEG-catalase also completely eliminates the
pulmonary hypertension, pulmenary edema, and
increase in transfer rate for the aerosolized
compounds. In conmrast, combined treatmeant with
unconjugated SO0 and catalase does not reduce
the pulmonary damage. Because of the striking
increase in pulmonary artenal pressure to 100
mmHg, we tested the hypothesis thal
thrombaxane causes the hyperension and thus
contributes to the lung injury. Indomethacine and
UK  37248-01  (4-2-1H-imidazole-1-yl-ethoxy)
benzoic acid hydrochlorlide, an inhibitor  of
thrombaxane synthase, completely eliminate the
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pulmonary hypertension and edema. These
resulls suggest that a major machanism by which
hyperbaric O, produces lung injury in rabbits is by
stimulating thromboxane synthesis.

Space Medicine

Polese A, Sandler H, Montgomary LD
Hempdynamic responsas 1o seated and supine lower body
negalive pressure, Avial Space Environ Med 1992; 63
AGT-ATE.

Hemodynamic changes belween upright
and supine lower body negalive pressure [LBNP)
to levels of -70 mmHg were compared in 8
subjects (5 males, 3 females) and correlated with
their findings during simulated Shultle reentry
acceleration wilh a slow onset rale of 0.002 G/s
{1.020 s 1o peak +2Gz) and during gradual onset
exposures (0.03 G/s) 1o +3 Gz and 4 Gz. Six of
the 8 subjects were able 1o folerate 2 min at peak
+2 Gz, 2-5 min al +3 Gz ardd 1-2 min al +4 Gz
Hearl rale (HR) al any given level of uprnight LENP
regularly exceeded supine levels. HR change at
-50 mm Hg In upright subjects (+47.7 bpm from
741+ 1.9 (M + 3E) bpm, control}) was 2 8 limes
greater than in supine subjects (+18.3 bpm from
64.8 + 2.8 bpm, control). HR values at -40 mm Hg
suping (73.7 1 2.6) matched seated upright
pre-LBNP control levels (741 = 1.2 bpm), while
values at -70 mm Hg supine (1025 % 4 4 bpm)
were not significantly different from those at 40
mm Hg upright {1031 = 4.0 bpm). Peak HR
during +3 Gz (145.8 = 7.7 bpm) and +4 Gz (1523
+ 65 bpm} significantly exceeded recorded
supine and upright LBNP levels, whereas values
at +2 Gz (104.8 £ 5.5 bpm) closely matched those
at -40 mmHg upright (1031 + 4.0 bpm) and -70
mmHg supine (1025 + 44 bpm) Supine LBNP
HR changes in lhis relatively small group of
subjects closely matched those previously
reported In the literature. Cverall LBNP HR
changes could be closely related by sacond-order
polynomial equations. Diastolic (DBP) and mean
arterial blood pressures  (MAP) showed a
nonsignificant  lendency 1o decline during
progressiva LBNP exposure, white acceleration
induced significant elevations. However, MAFP
(90.6 + 2.6 mmHg) and DBP (75.8 + 2 mm Hg) at
-40 mmHg upright were similar to those al peak
+2 Gz (932 Gz+45 mm Hgand 807 £ 55 mm

Hg, respectively). The magnitude of seated
LENP-induced leg peoling, measured by
impedance plethysmography was 65% of that
found with 43 Gz (3.6 + 0.2% A DVE) and +4 Gz
(3.6 £ 0.1% A DVE) and 64% ol that with +2 Gz
(3.7 £ 0.3% A DVE). Pooling during seated LBNP
(-70 mm Hz, 238 + 04% A DVE) was a
significant 22% greater than suping LBNP {(1.85 L
0.1% A DVE. Resulls provide evidence that
sedled LBNP at a level of -40 mm Hg can serve
as static simulator for hear rate and mean blood
praessure changes induced by the gradual onset
accelaration stress occurring during  Shuttle
reantry. Findings also provide a relionale for use
ol LENP during welghtlessness as a means ol
Impesing G-leading on the circulalion prior o
reenlry

Burton RA, Meaker LJ | Physlologic Validation ol a
short-arm Cantrifuge for space appllcation. Avial Space
Environ Med 1992, 63 :476-81.

A shor-arm cenirifuge [SAC) of 56 ft
(1.5-18 m) radius may be useful in space to
measure tolerances to acceleration (G) and to
stimulate the cardiovascular system, thereby
reducing cardiovascular decompensation that
occurs in weightlessness. Relaxed rapid (1 Gis
onset rate, ROR) and gradual (0.1 G/s onsal rate,
GOR) G 1olerances wera measured on seven
men using a 5-( (1.5 m) radius centrifuge and
compared with their G tolerances ablained on the
20-ft {6.1 m) radius human-use centrifuge at the
Armstrong laboratory, Brooks AFB, TX. Since the
subjects were required to flex their legs to assume
& squalling position on the SAC, a similar position
was used on the 20 ft (6.1m) centrifuge called {eel
up (FU), and compared with normal-sealed +Gz
talerances {controls), The subjects tolerated the
SAG exposures wilhout any problems. ROR and
GOR tolerances were as follows © control, 36 G
and 42 G, FU, 45 Gand 56 G: and SAC, 46 G
and 6.4 G. We concluded that a 5l radius
cenfrifuge can be used to measure G tolerances.
The Increases in the SAC GOR lolerances over
ROR folerances indicale that the baroceptors
were slimulated by the G, and the SAC exposure
would be useful in preventing cardiovascular
decompensation In microgravity,
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