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Abstract of Current Aerospace Medicine in Literature

Accelaration Physiology

Njemanza PG, Antol PJ, Lundgron CEG. Perusion of
tho Visual Gorlex During Pressure Breathing at difforent
High-G Stess Profiles,  Aviat Space Environ Mad
100564 306-400.

The effects of pressure breathing for G
protection (PBG) on perfusion of the visual conex
were studied in a subject during various high-G
siress profiles. Blood flow velocity was measured
in the posteror cerebral anery using a
transcranial Doppler (TCD) ultrascund instrument.

"The G proliles examined included gradual and

rapid onsel rates. Mean cerebral blood llow
velocity (MCBFV) declined with increasing +Gz
with G-sult protection alone. The MCBFV
increased in direct proportion with increase in +Gz
acceleralion with PBG. The medialing
mechanisms for the efiects of PEG may include
improved gaseous exchange, the diminished
sympathicoadrenal discharges, and
cardiopulmenary reflexes. A role for TCD in
further research is indicated.

McKenzie |, Gilingham KK Inddence of cardiac
dysihythmlas oocuming during Ceatifuge Training. Awat
Spaca Environ Med 1993 648687-81,

High-G training has been reporied o
provoke dysrhythmias in many subjects. These
raports have been based on small subjedt groups.
Students altending aeromedical professicnal
courses al the USAF School of Aerospace
Medicine are offered the opportunity to paricipate
in high-G centrifuge training on the Armstrong
Laboratory centrifuge, during which ECG
monitoring is routinely performed. This study
documents the incidence of dysrhythmias in this
iarge group of subjects. The perinent information
from ihe records of 1,180 training sessions from
1884-91 were transcribed lo a database on a
personal computer. Dysrhythmias were recorded
in 552{47%) of the training sessions. Venltricular
eclopy cccurred in 480 (41%) of the sessions, and
supraventricular dysrhythmias appeared in 127
{119%). In 53 (4.5%) of the sessions, training either
was or would have been lerminaled because of
the dysrhythmia. Session-terminating

dysthythmias  Included : 26  ventricular
tachycardias (2.2%), including 18 Iriplets (1.5%});
9 ventricular couplets (0.8%); 8 episodes of
too-frequent ventricular premature beats (0.7%); 4
of supraventricular tachycardia (0.3%j), including 2
with abarrant conduction (0.29%); 2 of aberrantly
conducted beats (0.2%); and 4 of anomalous
bradycardia (0.3%). Centriluge Iraining can
provoke serious dysrhythimias in ostensibly
healthy individuals, and ECG monitoring of
aircrew undergning such training 1s recommended
for their safety. Because some of these
dysrhythmias are disquali-lying for alrcrew duties,
the need tor a more lenienl aeromedical
disposition palicy must be considered.

Hamalainen O, Vanharanta H, HKuusela T,
Dogoneration of cendcal intarvertebral disks in fightor pilots

fraquantly exposed to high +Gz Forcos Aviat Space Environ
Mad 1993684 6928,

This study investigated the occcurrence and
the degree of cervical disk degneration among
senior fighter pilots frequently exposed to high
+Gz forces, comparaed with nonexposed controls
matched for aga and sex. A resislive magnetic
resonance (MA) scanner operating at 0.1 T was
used to image the cervical intervertebral disks.
Sagittal MB Images were obtained and disk
degeneration was graded 0-6. Both the
ooccurrence and lhe median degree of disk
deganration were greater among the pilots than
atmong the controls. The greatest diffarence in the
ocourrence of disk degeneration (grades 1-6),
which also reached siatistical significance, was
detected for the C3-4 disks: 88% among the
fighter pilots and 64% among the controls,
respectively. With respect to the moderate
degenerative changes (grades 3 and 4} in the
C3-4 disk, the difference in the occurrence (88%
vs 35%) was again statistically signiticant. There
was no difference between the ohter disks. The
median disk degeneralion between the groups
ditfered (2.0 vs 1.0}, the dilference being the most
remarkable {3.0 vs 1.0) for the C3-4 disk. The
differences in the median disk generation were
also siatistically signiticant. These findings
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suggest that frequent exposure to high +Gz forces
may cause premalure disk degeneration
Shamiss &, Meisel 5, Rosenthal T. Acinn hyporionsive

responed o 4Gz accoletation n mildly hypedensive pilots
Avial Space Environ Med 1853.64:751-4

Two fighier pilots with mild hyperiension
and a mildly hyper-lensive response to exercise
underwent ambulatory blood pressure moniloring
during a routine flight that included a briet
exposura to +4 Gz stress. They exhibited an
acute elavation of both systolic and diastolic blood
pressures during +4 Gz stress : from 140/90 and
135/80 mm Hg fo 179/139 and 180/140 mm Hg,
respectively. Hearl rate reached 182 and 132
beats/min. These responses of hypertensives
may reflecl exaggerated baroreceptor and
sympalhelic  responses  which  cause a
pronounced overshoot ol blood pressure. The
lindings demonstrate the value of 24-h ambulatery
blood pressure monitoring for documenting
episodic elevations of blood pressure that do not
influgnce lhe “normal” average blood pressure,
but may nevertheless have important clinical
implications.

Aviation ENT

Glarks AH, Telwes W. Oclhafen P, Schemr H
Throe-dimonsional aspecls ol caleric nystagmus in humans -
the influgnce of increased gravitoindetial lorce. Acta
Ciolaryngol (Stockh) 1992112687052

The infiuence of increased graviloinertial
force on the horizontal, vertical and torsional
components of caloric nystagmus response was
examined. Video-oculographic (VOG) recordings
were made on a greup of 10 human subjecis so
that all three components of eye movement could
be avaluated. The caloric nystagmus rasponss al
all  fested g-levels included nystagmus
componenis around all three roiation axes. Over
the tested range of 1.0 g fo 3.0 g, the resulls
demonstrate that nystagmus intensity does not
increase linearly with effective gravitoinertial force
but appears to saturate at levels of 2.0 g and
beyond. It Is proposed tha! the wverical and
torsional nystagmus componenis were elicited
both by caloric stimulation to the (anterior) vertical
canals and direct thermal mediation lo the otolithic
sensory cells. Vertical z-nystagmus response was
also observed duning centrifuge runs (previous lo

caloric irrigation) at all g-levels and in all subjects.
The caloric-induced vertical nyslagmus responsa
was ailso clearly recognisable, The ebservation ol
4 reduction and inversion of nystamus intensity
during g-ransilions agrees with earlier findings
and is allributable to the stimulation by the canals

during centrifuge  acceleration, respectively
decceleration
Aviation Neuropsychiatry

McKinnmy  EH  Jr,  Flight  eads  and  crisls

docizon-making. Aviat Spaca Environ Mod 1993 84, 359-62

Flight leads ol tlg‘Fﬁcr alreralt are ypically
considered lo be superior airmen. Howaver, liltle
rasaarch has explicitly sludied the
decision-making abilty al flight leads. In this
sludy, the crisis decision-making of pilots In the
role of Hlight lead is examined. Dala from 156
fighter aircrall mechanical breakdown mishaps
are used lo compare the decislon-making of flight
leads lo that of wingmen. The resulls suggest
decision-making performance of flight leads is
significantly inferior to wingmen. Further, we
demonstrale this eftect of flight leadership only
aliects experienced pilols, not Inexperienced
pilots. Explanations flor this counter-inluilive
finding include stress, fralning practices, and
communication limitations.

Mamow D, Yosavage J, Leirer V, Dolhert N, Tayla J,
Tinklenberg J. The lime-course of alcohol impairmant of
ganeral aviation pilol performance in a rasca 141 simulater,
Awviaf Space Enviran Med 1593 84 897-705,

This study examined the time-course of
alcohel impairment of general aviation pilot
simulalor performance. We tested 14 young
{mean age 25.8 years) and 14 older (mean age
37.9 years) pilols in a Frasca 141 simulator during
alcohol and placebo conditions. In the alcohol
conditions, pilots drank aloohol and were tested
after reaching 0.10% BAL and then 2,4,8,24 and
48 h after they had slopped drinking. They were
testad at the same timas in the placebo condition.
Alcohol impaired overall performance. Alcohol
impairment also depended on the order in which
subjects participated in the alcohol and placebo
sessions, wilh  larger  decrements  for  the
alcohol-placebo order than for the opposite order,
To examine the influence of alcohol independent
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of session order effecls, we compared
pedformance in the first alcohol sessions wilh
perormance in the first placebo session. Thisg
analysis showed thal alcohol signilicantly reduced
mean pertlormance in the alcohol condilion al
0.10% BAL and al 2 h. In addition, alcohol
Increased variability in performance in the alcohol
session from 0.10% BAL 1o 8 h, suggesting |hal
some subjecls were more susceptible to alcohol
than others. Older pilots tended to perorm some
radlo communication tasks less accurately than
younger pilols.

Aviation Psychology

Yacovono DW Michap trande and causn factars in
naval aviation: a reviow of naval salely centre duts, 198590,
Aviat Spaca Environ Mod 1963,64°:382.5

Although the mishap rate In naval aviation
has declined sub-stantially over the perod from
1950-80, there remains a residual number ol
mishaps per 100,000 flight hours. Many ol these
mishaps represent human error. There seems to
an addiional risk in certain airframes and in
specilic missions. We reviewed mishap trends
and causas for all naval aircraft over a 4-year
period, 1986-90. These ware graphically
represented and compared, both stalistically and
with other methods. The mishap rates contained a
significant porion of aircrew errer mishaps. Of
308 lotal Class A mishaps, 179 (58%) were
altribuled 1o aircrew error. There were 145 [479%)
attribuled to supervisory error, another torm of
human mistakes. Thus, the mosl common causa
factars were directly related 1o human failure. The
gffecl on training is already being seen with the

‘establishment of aircrew coordination training as

orie of the top priorities in the Fleel Replacemant
Squadrons. Studies, both underway and in press,
appear to indicate a positive response o this
training.

Mya LG, Collinse WE. Some personality and aptinsds
charactadstios of air Falbo contrel speczisl ramess. Awal
Space Environ Mad 19836847116

This study examined the interrelations of
personality traits, aptitude tes! scores. and job
performance sell-expeclations as prediciors of
success in the FAM Academy screcning program
of prospective air traffic contollers. Based on the

State-Trait Personalily Inventary (STPI), man and
women Air Tralfic Control Specialist (ATCS)
trainees exhibited less anxiety and anger than
normative groups of college students and MNavy
recruits. ATCS pass rates for 1,284 entrants were
lower within each aptitude lest score level for tha
subjects with anxiety or anger scores above lhe
normative levels. Analyses indicated significant
relationships between sell-expectations of future
job pedormance and both anxiety and aplitude
test scores. Personality factors wera found lo
affect the prediclive validity of the primary lest
used for delermining a student's aptitude for
learning air  traltic contral principles and
procedures.

Ciark JB Rigk Arsassmant and clinical acmamedical
docision - midking, Avial Space Environ Mad 188364 741-7.

This aricle presents a  formal  of
asromeadical decision-making used in neurclogy
cases relermad 1o a U S, Navy Special Board of
Fhghl Surgeons (SBEFS) from 1988 to 1990, The
format consists of a scries of queslions
addressing aeromedical CONCerns, an
asromedical disposition flowchan, and a decigion
analysis lreg. Decision Analysis Is a tool used in
chnical medicine lo assist decislon-making under
conditions of uncerainty. The Decision Analysis
approach may be applied 1o complex aeromedical
disposilion qgueslions that tace flight surgcons.
The concept of risk assessment as it applies to
gecision-making and acromedical disposition is
discussed. The cutcome of 24 neurology cases
ralerred  lor  aeromedical  disposition are
presenied.

Avlation Ophthalmology

Markavils AS. Pholo-relractive kergleclomy  (pri) -
thraatl ar millennium for miltary pilats. Aviat Space Environ
Med 1093:584.405-11.

The development of the excimer |aser,
which 15 capable of correcting myopia without
leaving obvious scars as does radial Keratolomy,
makes it cerain that this promising bul very new
modality is somelhing the mililary aviation
communnily will be facing in the immediate fulure,
Methods of detection are available, but ars
expensive and lime-consuming. Should military
aviation permil or even sponsor a group of PREK

Ind J Aevospace Med 37 (2) December 1993

17



student pilots in order to observe them closely,
and then perhaps use this new maodality in place
of contacl lenses or even speclacles?

Mittebman MH, Siegef B, Sull DL Conlact Lenses m
Awation ., Tho Manne Corps Evporionca Avial Space Enviren
Mod 1563 64 538-40

In an attempl lo limit safaty and heallih
risks, Naval Aeromedical Policy has hislorically
prohibited the use of contact lenses in the Navy
and Maring Corps Class 1 Aviaticn Parsonnel
{pilots), approximalely 18% ol whom require
spectacies. Recent lechnological advancements
have rendaered speclacles lunclionally
incompatible wilth some missien essential masks,
goggles, and imaging devices, thus lorcing a
re-examination of existing policy. Recent US Army
and US Air Force awviation sludies favorably
compare the performance of conlacl lenses lo
speclacles. In order to test the application of
conlagl lenses in the unique US Marine Comps
Avialion environment, encompassing shipboard,
land based, and forwardly-deployed units, 90
avialion personnel assigned to several deploying
squadrons were evalualed for contact lensas;
flex-wear disposable lenses werg lhe pnmary
modality of choice. Of the subjects, 68 (73%)
were successiully fit and continued contact lens
wear lor a peried of 16 months. Salety and health
were nol compromised, and job perlormance was
favorably affected. Mo cases ol ulcerative keratilis
or vision loss were reporied. The first US Marine
Corps avialion confact lense study suppors the
growing belief that contacl lenses can be salzsly
and effectively applied in the crtical and
hazardous aviation environment.

Mork MA, Watson LA, Frevalence of corective lens
waar In Reyal Australian Air Forca Hight crews. Awal Space
Environ Med 1993:54 541-5

This study was underaken to dclerming
what effect the Royal Australian Air Force's
[RAAF) restrictive entry visual standards have on
the pravalence of corrective lens wear in ils
aircrew. A 100% review of RAAF aircrew medical
documents was conducted 1o determine the
pravalence of corrective lens wear (speclacles
and contact lenses) among pilols, navigaters,
flight engineers, locadmasters, and airborne
electronics analysts. The prevalance of corrective

lens wear by aircrew in the RAAF was then
compared to that published lor their counterparts
in the USAF. Entry visual refraction standards for
the RAAF and USAF were compared and related
to the prevalence ol corrective lens wear in each
Service. Age data for RAAF aircrew were also
compared to the requiremant lo waar corraclive
lenses, The study's lindings indicate that the
RAAF's restriclive visual refraction standards for
enlry into aircrew lraining programs significantly
reduced the prevalence ol corrective lens wear
among all crew positions when compared 1o the
USAF. A discussion is presentod which relates
ihe maedical wastage associated wilh a resirictive
visual slandards policy and the operational
implications of such a policy.

Fanin J, Spatal conbrast sengtivity through avislons

night wision Imaging systom. Aviat Spoaco Environ  Med
166264 706-10

Visual acuily is olten used to assess vision
through image intesilying devices such as night
vision goggles (NVG's). Fewer allempts have
been made lo measure contrast sensitivily
through MVG's. Such information would be useful
to better understand contrast processing through
NVG's under various stimulus conditions. In this
study, computer-generated letler chards were
used lo measure contrast sansitivity through third
generation NVG's for a range of leller sizes. The
red phosphor of a slandard color monilor proved
to be an effective stimulus ter third generation
devices Diflerent night sky conditions were
simulaled over a 3 log unil range. The resulls
fusirate the profile of contrast sensitivity through
third generation NVG's aver a range of night sky
conditions, Comparison of measurements through
MVGE's fo measurements oblamned without lhe
device but at the same luminance and color
distinguish between elfects ol luminance and
noise gn contrast sensitivily.

Cardiovascular Physiology

Hildobrandt W, Shutza H, Stegamann | Higher
capilary hitraon rale in the calves of endurance-rained
subfects during anhostats siress . Avial Spase Enviran Med
1993.64°380-5,

The effect of endurance training on the rate
ol transcapillary filtration during orthostasis was
sludied in the human call, Two groups ol sporls
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sludenls with markedly different aerobic
capacities performed an orhostatic till 1abla lest
{25 min supine, 10 min upright, 10 min suping)
The follwing parameters wara measured: hear
rate, brachial and peripheral blood pressure
{FinaprasT 1"J,, call volume changes
{impedance), and caff blood flow
(venous-occlusion-technique). The wo groups did
not differ in maximal call circumlierence, body
height, or weighl. No syncope occurred , and
hearl rale and blood pressure responses 1o
upright tilt were similar in both groups. However,
Ihe capillary liltration rate revealed much higher
values in the trained group: 0.086 vs 0.036
ml.min'. 100mI". The estimated additional fluid
accumulalion in the interstilial space in trained
subjects may be as high as 260 ml within the lirst
20 min of onthoslasis and may play a role in often
reporled lale syncopes, depending on  the
preexisling luid state.

Clinical Aviation Medicine

Warburtan R Casa Repor chronic  sub-dural
hematoma following high-speed sjection. Aviat Spaca Enviran
Mepd 1883:64:534-7

This paper reports a case ol chronic
sub-dural hematoma occurring in a pilotl after a
high-speed ejection that was within the survival
envelope of the Mark 10 Marin Baker gjection
seal. The events leading up 1o the ejection, his
subsequent hespitalisation  for  treatment  of
immediale injuries and late development of
neurological signs, 6 weeks alter the ejction, are
presented. [A thorough search of llerature has
failed to reveal any previously published account
of ¢hronic sub-dural hematoma as a post-cjection
comglication.) His surgical treatment, recovery,
and tinal assessment are discussed together with
the possible cause of his sub-dural hemaioma.
Flight surgeons should take careful note of the
evenls in this case. Sub-dural hematoma is
frequently difficull to diagnose but it should not be
discounted as a potential late complication from
an sjection which is within the parameters of
survivability and which yields, initially, only signs
of relatively minar injury,

Space Medicine

Bunke. TH, Koserenko O, Watsan WV, Gorstembrand
F Space and cogniion © tho moasuroment of behaviaural
funclmons durning & B-day space mission. Avial Space Faviron
Mad 1653,64 376-8

Wo  measured nonspecilic  (attenlion,
mental  llexibilily psychomolor  speed) and
visuospalial cognitive processing In a single case
sludy during a 6-d visit on the Russian orbital
complex MIR, using computer-based
psychometlric tasks. Heaclion times and accuracy
scores  showed only  minor, nonsignificant
changes betwaen praflight, flight, and postilight
asseasments. These resulls suggest that several
behavioral funclions, among them complax
visuospalial processing skills, remain essentially
intact on short space visits, provided that the
perorming subject experiances no symploms ol
space motion sickness  or  other  physical
impairments. Computerized psychometric tasks
arg a sensiive and llexible tool to measure
behavioral functions In space sciencas.

Davie AL, Cavanagh PR Simulatod reduced gravity: a
review ol bigmechanical issues  pertalning 1o human
lscamation Aviat Space Environ Mod 1903684 55766,

In the decade preceding Apollo missions to
tha Moon, exlensive studies were conducted on
human locometion in reduced gravity. These
investigations focused primarily on issuas of
maneuverability and enargy expendilure and not
an musculoskeletal loading, which is of more
interest to planners of long duration space
missions. The lechnigues have included water
immersion, parabolic aircraft Mights, supine  and
erect cable suspansion and centrifugal methods.
The praciical implications of the findings from
these studies are : 1) the present shuttle treadmill
running surdace weuld not suffice il one wanted to
run with a natural style al levels greater than 0.8
G; 2) in terms of attempting to replicate lypical
ground reaction force profiles during locomotor
exergise al reduced gravity levels, it appears as
though il is easier lo match the peak rates af

change of force (max DFDT) than it is to malch

values for the peak farce magniludes (max GHF).
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