Relation of the time conrse of vennus s
bubbles to altitude decompression illness,
Conkin J. Foster ', Powell MR,
Waligora JM. Undersea Hyperbaric Mo
1996:23(3): 141-149.-

Fhe correlation is low between 1he
seeurrence of pas bubbles in the pulmonars
artery, called Venoos Gas Dmbelr (VG F)
and subsequent Decompression |liness
(DO The corrclation improves when a
“grade” of VGE s considered: a zero to four
categorical classiNeation based on 1the
ntensity and dortion of the VGE signal
from a Deppler bubble detector. Addinonal
insight about IO might come from an
analysis of the time course of thic VOF
outcome between 322 subjects who exereised
and 133 Boppler technicians who did not
exercise to evaluate the role of physical
acnvaty en the VGE autcome and incidenee
of DO, We also compared 6 | subjects with
VGLE and DCT with |10 subjects wath VG I
but without DCI 1o identity unigue
characteristics aboul the time course of 1he
VG outcome W iry to discriminate belween
DO and no-IXCI cases. The VGE ousteome
as & function ol 1ime showed a characteristic
short lag, rapid responsc. und gradual
recovery phase that was related to physica
activity at allitude and the presence or
absence of DT The average time fir DO
symptoms m i limb occwrred just before the
time of the highest fraction of VGF in the
pulmonary artery_ B is likelv, but not eeram.
that an individual will report a DCTsyimptom
it VGE are detected early in the altnude
exposure, the inensiny or grade of VGE
rapidly increases from a himb region and the
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intensity or grrde ol VGL remanns e,

What docs a backres| actually do to the
lumbar spine? Tom Bendix, Vibeke
Poulsen, Klavs Klausen, and Claus
Vo Jensen-Ergonomics, Vol 39, No.d, 533.
542

105 generally believed that a backrest
Pactltates lumbar lordosis To test this the
spontaneously adopied postures of |2
healthy subyjects were measured by o
statiometric ethodl during 20 sitting
pernods on three ypes olchairs in astratibied
sequence. Lhe anly difference between the
three workstations rewardid backrest: A
had no backrest. "B had o vertical lunba
biackrest: and "' had an anteriorly curved
backrest. In general, the mose lordoti
postures weare assurcd with backresy O,
whereas backrest B orather Facelituted
kyphosis as compargd with sitting withouta
backrest. However. when specificalls
considering passive silling. i e, vreading. botl
tvpes  of backiest lacilitated kyphosis,
Moreover, spinal shrinkage was evaluated
by measunng exaet heighl before and alter
each 2-h sitting period. This was done
assess smnal load From this perspective;
backrest O induced the greatest load on the
spine. In conclusion, the traditionyl
conception that a backrest facilitates lordosis
15 apparently not true. 1L seems rather that
backrests actually facilitile the opportunity
forthe user to stabilive thesr lumbar SIS
by prosvading their lower backs with suppuoit,
resulting o relative kyphotie increases. The
practical ergonomic apphications from this
study are unclear. However, tradimonal
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conuepts i backiest ergonomy should be
reconsalered,

Muscle Strain during aerial combat
mancovering  exercise, Oksa .,
Hanalainen O3, Rissanen s, Mullvnicmi J,
Kuranen P, Avial Space Environ Med
1990: 67:113%5-43

Buchgramwnd - Linle is known about the in
Might muscular sisain of Lighter pilots,
Hhvpotheses. The purpose of this shudy wis
o measure fighter pilots” mean and peak
museular strain during aerial combat
mancuvering exercises. The resulis oblained
were compared ugainst existing ergonomie
recominendalions.

Viethonds - Six pilons volunteered 1o serve as
test subjects: Thew mean age [ = SDy was
28525 yr, heigla 181 4 7 e, #nd welali
A ke They perfirmed one-lo-one g~
fight exereises i the morning and i the
afternoon. During the Mights, 1he pilot s
L]LLTIi:rrb}{}“l‘dpi]rL aeivity (FME) was
measured from the thish, abdomen, back.
and kaeral neck. The mean and peak
muscular stram for each muselé was
caleulated as the percentage of mavximal
voluntary comraction (YeMVO

Results - The results showed that the mean
muscular stram was 32079 820 MV the
strain m the latesal neck betng the highess
Peak muscular strain (over 309 '\]1( |
oscurred almost only during the encounters
and usvally in the lateral neck. Other muscles
were subjected o fewer peak train episodus:
most ol these oceurred in the back. At lesst
ane peak stram cpisode exvcedme 100%,
MYC was recorded for every misele studied
The highest peak strain 257% MVC, was
measured in the Jateral neek area. and the
Might muission was diseontinued

fried, Avrospaee Moed 6020 o

Clrevnt' tondeaers of, levomelsced fateviin

Comclusion - The mean muscular straii
measured mothis study was ither low
However, the sirin accurring in the lateral
neck and the back exceeds the OO
recommendations for static work - Uspecially
m the fateeal neck, and 10 some extent in te
back, peak strain oceurs lrequently, 1 g
magnitude that is well above the maxal
voluntwy contraction; v these geeas, e
PeAR strn presents a potential visk of ey
and negative health effects The level ail
frequent occnrrence ol peak sirain sy
means that fghter plots” museular steenp )
and museulsr endurance, especially iy the
nech and shoulder area, are subjected o
demands clearly higher than those ol the
average population.

Anthropometric messurements anid
ejection injuries. Fdwards M, Aviat
Space Foviron Med 1996: 67
L1144-7

Beckgromnd © A previons study exaning
anthropometric variables to deternine
possible cjection seal risk factors [t
concluded that individoals who weipled
below theaverage bady weight or whi met
thecriters of having all, thin physigue as
measured by body  mass  index
(BM1 - kem©) were significantly more ar
risk for seceleration induced back njuries,
[vpothests: Because of the inereased
number of female pilots and the patential
need to modify ejection seats fur lierhter
aviators. this retrospictive analysis of Naval
Safety Centre data stempred 1o reprodice
and confirm the samc results with more
current data, covermg a 3-yr period [roan
Jan |989-Dec 193

Wethedc - In this study, the same criteria
wore used to define back injury. including
wareht, height BMIL and below average

87




Mukient Abstracts of Aeeomedical Dilertie

welght. Additional categories of injury were
examined. including all spinal fractures alone
without seft tissue back imjuries, all injuries
combined, and severity of injury. Sitting
height and trunk height were added 1o the
variables

fovpfts - Out of 810 arcrew involved in
mishaps, 199 ¢jected, OF all the ejections,
|11 E56%%6) had some type of mjur as aresult
of the epection. Severe injuries occurred m 8
(A% incloding A (2%) fatalhimes. Back
mjuries occurred in 3 (22%) and 8 (4%
involved spinal fractures. Although there
were i significant risk factors for ejection
back mjury. weight and height were
statistically sipnificant risk factors for severe
injury and spinal fracture, respectively
Clomefusions - Adrcrew with severe injury
were heavier (averdge weight B8 kgowvs. 79
ke Inaddition, taller aircrew (183 4vs 180
em) were at increased risk for any spinal
Faciure

Gz aceeleration uffects the trace minerals
ginc, copper, and chromium in serom and
arine of humans Kikukawa A, Mivamoto
Y. Akamatsn T. Aviat Space Environ Med
199%:67: 1 16H-4.

Fackpromnd © Rescarch mvestigsting the
refationship between physical training 4nd
trace minceal concentralions has primanis
focused on-athleres. Few investigations.
huswever, have specilically examimed the
allerations of race mineral concenirations
seenrcing in humans exposed o =Gy
acocleration.  Exercise aliers mineral
content: G-{'-:‘.'PUSUFL' is-a form of exercise:
there fore, G-exposure may clicit ehanges in
mineral content

flvporhesis : Dxposure 1o | Gz acceleration
may affect the concentrations of the trace
minerals zinc, copper. and chromium i

Mk

human serum and urine

Methagly BHlood samples wees alwamesd
from 7 men and 3 women, belore and
immediately alter |Gy oaceeloralions,
decreasing from 7 men and 3 wonnen, belon
and immediately aller e acecloralion
Lirme samiples were obtained beloee, 30 mm
after, and 2 hoafler VO aeeeleratiing,
Revudes - The serum 2ine coneenlral i wils
significantly  different  alle Cas
acccleration, deercasing Trom D0 A 2
20 00pedl " o BOR = 14 dppadl? 'l
SCrUm 2ine  concentealion was il
sienifeantly altered immediziely aliee =G
acecleration. decreasing Iram 1]

27 5pedl ! to 98 8 £ Y8 2pedlt The
urinary zine and copper coneenltilions, did
the senun chromimm SO WeTd 1o
significantly affected by +Hoe aceclenion
Conediioa: The uil':_‘u]ulilly_]L'H:l\-1:-1 e
minerals presumahly change as they e
transported Lo the tissties regquiring preals
amounts to the increasad physiological work
associated with Gz aceeleration

The effect of positive pressure hireathing
for altitude protection of inlra-ocolar
pressures Ryles MT, Perez - Becerra L,
Aviat Space Environ Med 19%6:; 67:1179
- B4,

Hackgrommnd - The elfTect of positive pressure
breathing lor altitude predeetion (PERA )} on
mtra=-ocular pressure wis studied: the
behaviour of intra oealar pressare both
during and after PRA eaposure wis of
particular interes

Methenfy - Seven subjocts word esposed 10
PEA alup o a0 mmmHg at groond Tevel, The
sithjets were scated, and wore an airerew
hehmer G -53537), oro=Gacial neask (MBL-
201, tharacic counterprossure parnen
(CSU- 177 and an extended coverage G-
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st tATAGS), Belore, duringe and after each
exposure, wlra-ocular pressure was
measured wsing a Tono Pep AL
applanation tomometer Kesults @ Al
sulyects ecompleted 10 miun of PHA at
Lwcathing pressores of 30 and A0 mmble, and
O subjects complercd 10 mn at 50 and 60
mmH e, Mean and SEM increases i imtra
NI TEITT [rressure, iy compared 1o pre
exposure baseline measurenents, were
EoGmunHp st a breathing pressure of 30
mmHg. 12.0=09pmble s d0mmilg 184
LodmmBMHg ot 50 nanHe and 200 + 0.6
mm Hg at 60 mamHe. The difference between
cach of these imercases was signileant (p -
LD, wath the exception ol that between 50
and o mimHe PEA
Coanrefusions Intra-veular pressure
increases as breathing pressure increases. I
15 bkely that this clange in intra-acular
Pressure would provide soane protection o
the retinal vasculature during PRBA_ In
addition, 1t 15 unlikely that the 1emporany
elevation of intra-ocular pressure following
pressure breathang s of medical concern

Instrument flying performance after
G - induced loss of consciousness. Paul
MA. Aviat Space Environ Med 1996;
67 : 1028-33.

While both the USAL and the LISN have
characterized the immediate sequelae of G-
induced loss of consciousness (G-1.00C ) as
resulling in approximately 24seconds of
incapacitation. very linle is known about the
effeet of a G-LOC immediately afier this
ncapacitation period, [his study isatempt
ta determine the effect of G-1 OC on
nstrument flying performance immediately
atter G-LOC,

Methed @ In order 10 establish their flying

i B Aeraspdie e Mo (2] PO

€ e cbsiragty of teremedfioond deorarey

pertarmance basclines, 29 Canadin Forees
COR ) prlors attending the hagh sustinmed ¢
CTHSCH) comesie e ety ol w L 3<min
mstiiment Hying nisk on e das praon o
therw HNC conpese. AL29 palods perlormed
tis stme taskothe nest day withan 3 o el
completing the centrifoge traimine (o
additicnm , the []ihrl\. '.'n.IEH\"\F'IUr"II.'III.'{'-:l -l
lew the task agan A5 nnaller -] 0K
Flis e performanoe was assessed s
\.'..'I]LJ.IL![IIIJ_.' R Mean "H-lill.'llt' (RS oo
mon | tight pasreiers, These RMS v lues
were submitted tooa mullivarsile n||.'||_~. Tl
WArCE

Kestets - OFthe 29 mlols, |2 expericnvd
Li-LOC duning the centrifuge teaiming The
Hving pertarmanee ol 1he 17 non ' G-1 0K
priots. || had no measurable peeformmnes
decrenment while T pulon, afice » severd G
LG stalled  and “spun-in™ o ek - 0l
and then (after being re-establishicd on e
outbeund radial ) could not complete the task
| s samie pilot Hew the task very well 13
nin later, This study did nor identity a
degradation m fly mg perlommance aller 1150
nor atter G-LOC except i the 1 il
Comclusion . Whether or not a pilor™s (vinge
performance is afteeted afler G-l OU min
be felated to the severity of the G-l 00
Some prlots may experience seioure aetivily
refating to the G-LOC with a resalung
sustained perforniance decrement thal
appears to resolve by 43 i [ = possible
that some of the other (=100 pilots in the
study nmiteght have had measurahle
performance decrements ilwe hag heen able
to have them fly the task while thes were
sl the gondola (e momediate ]y alter
the G-1L0})

Lipid Inwering therapy and military
aviators, Khan MA, Amrolinalla FIK,

e
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Aviat Space Environ Med 1996; 67:867-
71

This article discusses the role of the nowr
himd lowering agems (stations and Dlrses)
for the reatment of hyperhpidacmin in
military aviators, special cimphasis will b
om long-term safety and the elleets ol these
drugs on U5 functions pertinent 1o avintors
We propose that these now lipid lowering
agents, such as hvdrophihe statins and newer
lbrates are reasonably solc i ay iators waith
restricted flving duties. sulyect o lng-term
surveillance by o specialist

A “Smart” molecular sicve oavgen
concentrator. With continuous eyele time
adjustment. Sale Journal 1996; Vol e,
No.2,25-34

A tsmart” Molecular Sieve Oxvpen
Concentrator (MSOU) s controlled by a sel
of computer algorithms, The  smart svstem

L1}

autcnnatically adjusts concentrator operating
paramelers 10 accurately controd produoct
oxyeen concentration while minimising bled
air consumption. The purpose of thes eflon
was  to determine f concéntrutor
perfarmance could be controlled hy
computer alporithms which continuous!s
adjust concenirator ovele me

A two-hed laboratory molecular sieve
OxXYEen comeenirator was constructed and
nstrumented. The concentrator vwas opensted
at ground level and ambient temperature.
Computer algorithms or decision processes
were developed to control concenimtar aacle
lime. Step changes i product Tow from 3
lo 44 standard litres: minmute were induced
bva Mow controller. A signal representing
the product oxyvgen concentration was
produced by a medical gas analvser and
inputted into the compuier algorithms

)

Lising continucnts cvele time adjustinenl

overaranze of 14 to 30 seconds, the " sorl”
concentrator mameaned the product oxyueen

concentration wathimy + 2.5% of o desirl
axvoen concentration, | he lglest ol
evershoot o oxveen concentiabion wlish
crecurred durmg the seep changes i prodne
Mo waas about 12% Inlet mir Commumition
was reduced by approsonatels 4% whivh

Lo 'I'I'II.".J]'_"J toovperalion al o consbanl evele

nne

mmart MSOC teclimgues, [Suchoa
coptinous evele tune adpustmeed, <o
significantly improve our abtlity Lo conlinl

XN Een concentrator perfornmanee. An ailild
penetit 15 reduced blecd ane consumplon
swhich results in inceeascl surera 1 st -and

Ui ecomay

Centrituge man-rating of a conceplual
internal abdominal bladder, Restraint in
an extended coveraee anti-{: suil.Salv
Journal 1996: Vol 206, No. 2. 4246

An extended coverage anti-Ci st fus heen
demonstrated to improve =G lolkersne
substantiallv. In some pilorsisubjeets
however, the.abdominal Bladder o the anti-
L st may expand excessively upward and
12 distoantort nd pain, This

weard caus

was performed o evaluate the

on Gz protection of an internal
abdomimal bladder restriant inthe Swedizh
Tactigal Flight Combal Suit (TFCS) used
i confunction with Pressure Breathing
during O (FBG). The tests were executed
i the Armstrong Laboratory Centrituge o
Hrooks AFR with four Swedish west fighier
pilots, The centriluge profiles meluded
eradual ciset roms (GOR. relaxed) and rapid
et s RIORL with steaininae b as well as
semmlaled seral combar mranoeuvre [SACN
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runs up to 18 Gz untl subjects experienced
light oss or fatigue or surpassed 228 5. Al
subjects withstood 60 s a1 + 9 Gz during
GOR and ROR runs with and without
abdominal bladder restriant, There was no
dilference in SACM duration times. In three
of Tour subjects. abdominal pain o
discomfort experienced without abdominal
bladder restramt disappeared with the
awlddition of a bladder restraing, Ratings of
perceived exertion (after 5 peaksat 1+ 9 Gz)
i the SACM), subjective +Ge tolerance,
vverall comfort fatigue, and heat stress
demaonstrated no relevam differences with
and without abdominal blsdder restriant.
Fherefore, to enhance comior, it seems
possible to modify the TFCS by adding an
abdominal bladder internal restraint without
COMPromising is operation,

Differences between syncope resulting
from rapid onset acecleration and
orthostatic stress. Self DA, White CD,
Shaffstall RM, Mtinangi BL Croft JS.
Hainsworth R. Aviat Space Environ Med
1996; 67:547-54

Buckgrennd and fypothesis - Orthosatically
- induced syncope is accompanicd by venous
pooling and vasodilatation. Loss of
consciouness  during  head-1o-foor
acecleration (G-LOCY in aviators may be
caused by a different mechanism. as venous
pexlings should be prevented through the use

wfan anti - G swit This research was

conducted to test the hypothesis that in
mdividuals wearning a well-fitted anti-G
parment, no important changes oocur in the
volume of dependent regions during loss of
consciousness resulting from rapid onset
acceleration stress. Further, this work
compares venous pooling patterns in G-LO}C
subjects to patterns seen during syncope m

fud, £ Aeraspace Med, 40(2) 199

Crirrent Abstracts ol Aeevmnedlieed Lderetare

volunteers and patients subjected 1o
orthostatic stress, We conducted the il
[.BNP tests to establish what level of venous
pooling was required to mduce syncope in
the absence of a hydrostatic component
{vther than | Gy and to contirm thal our
cyuipment was sensitive enouph to detect
volume changes large enouph 1o cause
sy HEope

Wethads  Shifts in blood valume o the calf,
thigh #nd abdominal sepmaents were
compared in subjects with G-1. OC 10 those
in subjects taken to presyocope with
orthostatic stress created by upright tilt and
lower body negative pressure (1 BN
Centrifuge subjects were exposcd toa 15 5
rapid onset (6G s -1} + 5 iz exposure on
the centrifuge while remaining relaxed andd
wearing & well-fitting anti {-suit, bul with
the anti G suit pressure inactivated

Resudty - Blood volume decreased an average
of 14.09 = 22 | ml in the call’ serment:
increased an average of 64.1 = 7.9 ml in the
thigh segment, and decreased an average of
8001 = 29.7 ml in the abdominal seament,
The mean net change in volume of the three
combined regions was not significantly
different from zero. Presyncope was induced
in subjests by a progressive expuosire o
upright tilt, and then additional of T.BNP at
-20 mm lig and -40 mm Hg. Tn the tilt/
L.BEND group, there was a net increase of
1022 =269 8 ml for the combined scements.
Changes in all three segments were
significantly different than the mean
segmental volume changes seen in centrifuge
subjects at G-LOC end points. Significant
changes from baseline mean arlerial
pressure, but not heart rate were also seen
within but not between the 2 groups. with
mean eve level blood pressures (ELBP

gl
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falling an average of 45.6 = 7.7 mm g in
the tilt / LBNP group a1 syncope and 105
L1535 mm Hg i the centrifuge subjects at
G-LOC,

Clonclusion @ These differences suggest that
G-1.OC may be due entirely 10 hydrostatic
elfeets with venous poaling being prevented
h}' the weartng of an ant-C parment, even
whicn it rematns uninilated,

Is there a hypercoagulable state in military
fighter pilots? Biondi G, Farrace S,
Muameli G, Marongiu F. Aviat Space
Environ Med 1996; 67:568-71,

fBuckyrownd @ A hypercoagulable stare is
associated with an increased incidence of
carliovaseular disease. the most important
cause of permanent grounding of Mying
prersonnel

Hypothesis © The aim of our study was 1o
investigate whether a hypercoagulable siate
15 present injet pilots, and whether it can be
due 1o Might activity,

Method - To this purpose we studied
Fibrinopeptide A (FPA)., Thrombin
Antritheombin complexes (TATY and D
Lhimer (10Y), sensitive biochemical markers
of blood congulation and fihrinolysis
aviation, i 10 et pdotsafier a standardized
tranmving flight mission, and in o control
group. Also evaluated before flight were 6
jet pilots

Hesults - We were able to show increased
thrombin amd plasmin activity both i jet
priots compared Ly the contral group, and
after tlight in the 6 pilots who were evaluated
Iwice

Conclusion @ We conclude thar a
hivpercongulable state due to flight activity
15 present m el pilots after flight. Possible
mechamisms involve an effect of psvcho
physical stress mediated by a neuroendocrine
response to Nighl activity, for an effect of
chronmie +(iz exposure on cardiovascular
structure and function,

fnd I Aeraspaee Med. ffh(2) J9U6

fnd. 1.



