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POST DECOMPRESSION SHOCK"

(& Cpen Iteport)

e, Lo K. K. Masrmnas

{No. | Air Foroe Aero Medical 1init)

I will briafly raview the sxisting knowledge of the Syndrome ealled “Neoro-virenla.
o eollnps ot altitude’ and place before you the clinieal history of such a onse

&
rl
Eﬁ]l_ﬂIr.ﬁP. remilting from exposure to altitude rederato the olinical ayndrome OeRirTing

b ;

pafter exposure to altitude and is charaoterised by symptoms which may be ohiefly
logical, chisfly cicculatory or o mixed type which is ealled neuro-vireulatory

Phere nre o variety of factors which can lond to collapse nt altitude. The maost

s thiad due to hypoxin resulling from deercestd portial pressure of oxygen in the {

alee Collapse can alsu pesull from hyperventilalion ecaussd by ansiely or appee- L
HCaronury insufficiency or spesm, vasovaral syneope, hvporsensitive earolid sinus 3, o3
ey s ROVALAL SVICG]

poglyesemin ure other causes of collapse.  Ap altivudes above 28 w 30,000 feet dys- [
L ——

L the most commom canse, next to hvpoxia.  Dysbariam refers to the expansion of @
the enolozed body zpaeces and liberation of gases, chiefly nitrogen, in the hlood and
feveral cases of enllapse at high altimde due to dysharism are on record.

e die o dysharism s assorated with other symptoms of this syndrome,
inwy b in the nature of severe abdominal pain due to expansion of gases in the gastro.

friet, “hends”, disturbances of seneationz, sldn reactions, diztnrbancez of nenra-

._&:m{:_t. machaniem of collapse due to dysbarism i= not known  Primary shock
Bl tn e reflexly produced by poainful impulzes from abdomen. limbs or chest.
\pfnitroren bubblés in the central nervous system, which hes o large fat contend,
10 be responsible for the variety of symptoms of decompression sickness, nud
atad spesmy of vessele particulacly of the medullary eenlres may be the factor
thestate of collapse.  Blocking of the smaller brenches of the pulmonusry artery is
uee reflex vascvonstriction of the coronary vessels and gencralised vasodilation
pvesaglz.  The latter is designated “the pulmonary relief reflex' . Tt is thera-

g that collapse muy result from the obstruction of pulmonary vessels by nitrogen

Ik of antopay on =even fatal cases after decompreszion have Leen described
é'i_r"ﬂum. Most of the cases revealed varying degrees of baemeroncentration,

il it o Maoling of the Dolhi Rranoh of the Asr Medical Socisty on 15 Jul '67.
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pulmonary ovdlers, hydestharax, |I-_'|.'l']I,'l_;l]_]e!l‘in'!ﬂll_lfu.l.ll, el e dilodation,

O T rEh
SUprprnative o

visctra apd changes m the hrain noute isahnemin,

Case History
NUBJECT: ¥t Lt A, B, A
Age:r —24) years
”1..‘ TLh jnq'h.:a-._
We: 108 Jha
Total Aying howres:—1 500
Liberator: L0 by,

Vamipive g4 houps,

The affieer reparted to Station Si

b Qiiarters.
brs. on 5.6,

57 tr a Dheoo mpiraasio Chamber

bnunmg in Canberea Jig bombepg,

Air Mopee Htting, Now Dyellii, w38

Pash prior ta weieneling oy U, e pinvead
I ! i :

Pre-rin - Madicnl ERLMIabion wis earried oot ot 0830 henes,
Personal History - Ay

ihese hndividual, welghipr 2
LUn-Voselarian, Smoles

2 oAroned more Wian TS
o oclay, Lwkes diquor ateasionally, does ot ]]I;!
For the puat few wnonths his w as teyving to reduns weipht E-F'luugjlff
advisadly e by perivdie starvation Marriod and has no donestic or finaneial waﬂf
Uappy in squadron life and

ahont 10 cigrareties
any purtienlar pame

kez his juela,

Previous history - Officer .

lidd nut give a history of an
His medieal documents, which

¥ relevant dllness in the [
arrived luber ravealod the follrwing ;

(8) He wasinvolved in 2 motop evitte necident in N

to hospital for cerchral soncussion for a peviod of 2 weeks, He was bowrded
Air Foree OMB after a month and was declared fit for fiving dutics.
gations carried gpf during this poriad inehned

EEG recording. both of whie

mvember 19583 nnd was ALt

Tnw
A paythistric interview and
b were norinu,
(b)  Suffirs from vcrasiongl attacks of headuche mainly frontal in natues and g
relicved with une codopyrin tablet sach time.

Hs actunlly took one codopyrin tablet without the Lowls

ilge of the medieal of
for a very mild headache hefore ]

getéing inside the chum ber,

Resnlts of Medical Examination
Temp :—p
Palse: o

EBlood Pry 5/ 11 2452 mm Hg.
Heurt: —Size and sounds

- Vol snd tension normal Bhythm regulur

= normal
Lungs: Clinically normal
Eara:—Normal

NS —N.AD.
Found it to undertake o chamhey fght,



mber Record

On completion of Lirieting by the MO hoe was taken inside the chamber,  Purdonal
i pguipment and the chamber oxyvgon assembly wore chooked and found fully

oLl -. Dle

The medienl observer took the first pulse reading at ground leval In was Tt

sohimmber wis thien takon to 5,000 1t altitade and bronght down to the ground level al

W Limb,  The esr clenropee best wias pormal,  Oxygen drill was performed and the
LT-_._l\‘._Ilﬂ then awitehed e “High Flow™

The ehwmbor stneted ascending from groond to 200000 fr, ot 30000 ot and from
D0 tn 300000 T6. wl 2,000 feimnt.  The lust 7.000 1. wis made at 1000 Bt/mte, and
phitr leemlled off af 37000 £, 0t 11,80 hes,

Phanbjeet ghowed ne nbaormal renctions during the fiest 50 minutes stay of alki-
[anid e pulse reeard ings taken at 10 minute intervisls showed little or no flustustion.

At the 5lse minnte he expericneed slight piddiness, ticklish sensation in the theoat
by few hents of short dry e,

o

Bmergeney nxveen was immediately furned on and the oxypen cquipment was

i .'hry the observer. Thers was no relief of symproms and the =ubject vomplained of
ting fecling and slight blurring of the vision., Hewas hathed in cold aweat.  Pulse

|.] ;Iml. VT, - Paer.

" The chamber was immediately bronght down 1o 22000 fe. at 6,000  f£jmt.

altitnide most of the svmptoms disappeared  and he felt almost normal.  Puolse

wan T4/t The chamber was then brought down to ground level at 35000 f/me.
16y oxysen wis given during the whole period.

On examinalion;
Palsez— B4 frt. V.. normal, Blivthu regolur.
~ Resp:—I1Kimt.
Blood Pressure:—aD - 120080 mm. Hg.
Heart, Lnngs and Central Wervous System examingtions reveslal no aboormality.
Ophthalmoscopy was not done

Pationit was normal except for a complunt of slight hewdache,  Oxygen adminiy-
il e continued.

At14.30 hrs after aboun |4 hrs, a sndden fall in blosd pressure wes noticed,
- B 8060 mm, Hy.
?ulm:.—l Odiml, Volume and tension - oor

B uppeared Lo be slightly restleas,  There was swearing and compluaints ol slight
gl u feeling of tiredness.  An occasional short dry congh was noticed.  Thers
;;pﬁllu'r‘ 01 UVBIOHIS.
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Heart, Lutigs and the CNS. were sxamined, No abnormality was deteoted,

In wie

W of the hypotension and
He was ¢

aken thore within half yn hour,

pitel and treatmons given

At 1630 hours - Complaints sume 4

nhove,
'f‘;‘*m]l HR°F. Pulaa-

104/mt. VI —Jow B,

-5/ . TO naan, e,
Heart, Lungs and CNS. . NAD

Treatment Institured .—

) Continnous imhalation of Likpas

¢ X YR,
(b) Coramine 1,7 ¢ LM,
{€] LV. Glucoen saline

18.15 hours
Pationt w

40 dropsiminnte,

i tongcions nmd ealloed rikLionally,

Resp — 20/, B.P:—8/D - 100/80 mm Hg.
Is:—Regulur, though distant, No hruii.
Rﬁﬁph'qlmr_l.- System:— Dry, irritating, pouch Clinically
Craninl Nerycs: —I¥

Hands and foot ralil,
Pulse: —00/mi,

Heart Sonm

the cheyt wag olaary
armal,

TPreatment: —Noradrenaline
18.45 hra

BP:—8/D - 110/80 mm Hg.

General condition was gy
20,04 hrs

Patient still restloss :

Pulse - 100 /mi, v T Poor

- b mgmipinl,  Other tregtaent to continue,

hanged.  Heart spunds regular, though distaut,

B.P:—8/D - 10670 wm. Hg.

naline in ghicose ealine.
Oxygen inhslation comtinued,

Treatment:— Noradre 40 drops/minnte,
23.00 hrs
Patient quiet. Temp-—

H7°F. Pulse:—110/m¢, V.T.improved. B.P:
Treatment continued.

—110/72mm, ]

6 Jun. ‘57 10.00 hrs -
Patient. BEymMplomatic (22
General eondition — g
Pdse :8Rimt,
Afebrile,
B.P:—S/D - 130/80 mm, Hy:.
Heart, Lungs, Abd. and CNS—NAD

BJun. '57

hra after the unsat)

Investipations

Fasting Blood Sugar: — 55 mgm e
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1,C.G:-—N.A.D.

X Ruy chest:—The Rt. Heart was more prominent than normal, No evidenee of
poetierior. anlnrgement of the chambers after Ba moenl swallow,

Wrine:—Urine ehloride 6 gms/litee

MLE:- 5600 omam. D.L.C:—06/30/2/3. No MP. Hb:—15.5 gm.?,

Hs B —25 mum/1st. hour (Winteobe)

Patienl svius dsympbomatic for the next five days and waa discharged on 12.6.57
o ol docon pression sicknesa,

ussion.

Thire keems to be Little doubt thet the circulalory eollapse in this case was & 1nani-

ation of altitude dysbarism. This is strongly suggested by the appearance of symptoms

i obeas individual aftér about one hour st w simulated altitnde of 37,000 1. and their

appeanboe after u Jucid interval of shont 13 hrs It was however necessary to axclude

r catises Of cirenlatory collapse, not only herauss the effectiveness of emergonoy measures

ends upon the correct dispnesis but also for assessing tha individuals  suitability for
nlies ut nltditnde.

Thera waz no evidence that hypoxia had eontributed in any way o the produetion
yiptoms.  The oxygen system had been checked before, during and after the run.  More-
(the persistence of symptoms after the oxygen was turned on to emergeney, excludes
hiltiv of hypoxia. There was also no impairment of consciousness, which 13 always
“nespriated with severe hypoxia.

Hyperventilation can also be ruled vui. No increase in the rate or depth of his
thing was olbserved and the collapse was not preceded by the usnal symptoms of ahnormal
sury. phenomena and muscular spasms.  Further the post-decompression fall in bload
cannot be explained on this hasis,

Loronary insufficiency, hyper-sensitive carotid sinus and hypoglyeaemin were ex-
iled on sulsequent examination.

 Asrepuridy the physiological mechunizm underlying the collupse in this particular
it g difficult 40 say much except that the liberation of nitrogen bubbles in some part
bty hid & poasible role to play.  The reflex effects of pain and *bends’ or ahdominal
gion dre often manifested in eollapse but in thiz case thers was no pain apart from
ght abdominal digeomfort. Formation of nitrogen bubbles in the central nervous fissue
anointed spasm of the vessels in or near the medullary centres has bean  considered

i oaise of collapse but in this éase localisation of such affects to the vasamotor centres

hard to postulate,

b is, however, probable that air embolism of they pulmonary vessels may have res
penerulised vasodilation through the pulmonary relief reflex.
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Conclusions
This i& the firsl case of sovere newrocironlntory collupae ad altitude in e LAKE

With the introduction of flights, actual and simulated ot high altitudes, fenetiong af this
nubure mayv bho mope commonly exporicnecd . All onge exporicneing sovare “bends', ‘ohalos!
wlein eymptoms, CLN.S. invalvement, virenlatory vollapeae cle. should be considered el
Immedinte hospitalisation and carly institution of freatment improves elinness of

LELE Al o

Olservalion for 2.4 hours alter flight ar decompression aliganber mins ix v o anl

in early delection of delayed roactions. Sovere newrslogival roactions Linve Been knowi

aeour within 15 minates to many hours after deiceni.
A Dbrief onthine of sugpcated trearmaont is

Descent
Chamber shauld be brought down to geonel level as aoon e possihle

Observation
In mild eases 2.4 hours ohservation al S3Q Resuacitation Boom is incdicalod,

sorious cases immediate hospitalisation is advised,

Bed Best

1 hourly recordings of pulse, bload pressure and respiea Lion,

Oxyvgen

Cuntinons 1009, oxyveen,

Use of drugs
Serious cages are therapeulie problems, For example, if vosvspasm is thought |

responsible for fachaemias of the hrain and the eanse of nu:-m'::h'-g[cn] svinploms (hen

would seem logical 1o use vasodilacors sueh as LY. papaverine and andnophviliog,  The
dapger of uzing vasodilators i= that a eirculatory fatlure may Le precipitated

Barhiturates may he used parniculacly for patzents with newrologival  <yanptoms
There iz some evidence 1o the effrct thai spitd tag bs benclivial in these oases,

Iee und aleohol sponging in addition to routine treatuent may he necessary

PYrexii.

Summary
[ have presented the clineal history of w vase of post-decomprestion <loelk and ha
reviewed briefly the existing knowledge of nenro-civeulatory collapse at altibnde.

¥

The physiologicsl tramng programne of all airorew gl thie Acdopliong ol stat --|,;
methods for pre-selection prior to conversion o Migh speed aned high altitude Hying g

]w::-ug]ul dich -reactions it fierns




