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Teaching File

Syncope in the air - A case report

Wg Cdr N Rattan* Surg Lt Cdr S § Khanuja*
(G:p Capt G S Nayar” Wg Cdr P D Navathe*

* Classified Specialist (Av Med)* Trainee (Av Med)
“ Senmior Adviser (Av Med)

Institute of Aerospace Medicine, IAF, Bangulore - 560 017

22 year-old-ex-NDA theh cadér with a
Aimul of 105 hours of flving on HPT-32

and  Ikra  wis  undergoing  stage 11
raiming on the lIskra. Mid wav dunng  his
traning, on 10 Feb 1995 at 1215 hours, he o was
strapped up for a dwal general handling sortie
with his instroctor, He had already flown one solo
sortie on that dayv at 1000 hours, which ‘was
uneventful. He was again scheduled for 4 second
sortie for which he took off ar 1230 hours (3
minutes  waiting  period on the tarmac) and
climbed to 3000 feet (cahin alttede - 7000 feey,
pressurization 2.5 PRI All subsequent manaogu-
vies were Ccarried oul at this altitude,

Duning the sortie. after about U3-10 munutes,
he first performed four sieep iwms with a +0z
component of 30-3.50 (ollowed by swalls. His
performance was observed to be below normal as
desenibed by his instruclor. AL this stage he was
told by his instructor to perform a wing over
mangeuvre and also to take sector reference

The pupit first twmed his head o the left o
obtain sector reference and then 10 the right. by
when he noticed that the nose of the aireraft had
dropped sharply and that the aircrafi had pone
nto o spin, He noticed that the arcraft speed had
built up o 700 banhe and be saw the ground

Ind I Aevospace Med 4111, 1997

rapidly coming towards him. He was alarmed and
described the episode as °1 have never felt so
afraid 1w my hife'. He held his bieath and pulied
hack the suck sharply as a resuell entered inlo u
ught 5.2 +0z turn Al this moment he felt his
legs beconung heavy, he felt hot and noticed that
he was sweating profusely, sodio calls  werns
becoming fainter and he had tunneling of vision
following which he did not remember anything,

The insmuctor took over the aircraft at this
juncture and leveled off at 10000 feet afier a
duration of one minute, Thoogh not able
visualize his pupil (tandem seating}), he noticed
the pupil o be slumped o one side and oot
responsive o any verbal commands. He finally
landed the aircraft back after a penod of 08-17)
minutes, A couple of minutes after landing, as
the puptl was being unsirapped from the areraft,
the pupil regained consciousness. Return of
consciousness was rapid and not sccompanicd by
any confusion, drowsiness or  disorientation,
though be easpressed surprise on finding himselt
huck on ground. He was noticed o he drenched
with sweat. He had no incontinence of urine. and
gave no history of any headache, tongue bite or
aura,  Alsg no o post-iclal  phenomenon was
observed, The anstructor could not gmive any
fustory of any observed convulsions, There was
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na past histery of any  similar complamngs,
syncopal  attacks, mjury 6T
mrsickness. Medical examination and invesnga
ton, done just after landing, which included a
blood sugar randony (B0 mpeSe) Cfaled o reveal
any abnormality. There  was  no fallure  of

pressunizanon or any maiunction  of
equipment.

seizures; e

OxyEel

On going theough furthey dewils of wntecedent
biistory, the polot had slept late the previous night
(00 hours) and had also woken up earlier (U500
hours), He had a light breakfast at arcund 0630
howrs and hoed  not
thereafier. The day was unduly hot for that nme
of the vear (Tdb-39%C at 1200 hours). Thers was
noe istory of any aleohol consumption the day
hefore

tuken any (od or water

The pilot with this history was referred (o
TAM IAT for further evaluation

Q. 1. What will be your approach in this
patient?

A case of episndic unconsciousness in the avianeon
gnvironment  requares thorough evaluation, as
flight safety is the issue. The most imporiant ad
te the disgnosis of swch cases 15 u reliable
evewnness account and histery. Two  swdies
exemplity the importance of a reliable history in
these dases [1], The first ealled the Boston study,
revealed that mipal diagnosis based on chnical
assessment was correct in 172190 cases. In the
remaiming 24 pases diamnosis could ot he
established even after & thorough investization
The second stody, called the Piushuregh study,
showed thar inital diagnosis based on history and
clinical assessment was made in 39210 cases. In
the remaiming 121 cases the diggnosis aflter
extensive investigation was pessible in a further
13 cases: Further the yield afier specialized
investiganons in a case of syncope of unknown
etuology is not cost effecuve. However where
disposal is  the additonal

acromedical 1ssue,

BEd

wvestigations, wre necessary and oy actually be
cost effective,

Aocase of episidie unconscinusness noeds o
be approached systematically, The normal level
of consclousness depends bpon activation of the
cerebrul hemispheres by the reliealar activaling
svsatem (RASY in the brain stem. The RAS and
its connections from the cercbral hemispheres
musl he o preserved  for normal  consciousness,
Hence any disturbance in the normal level of
coftsciousiess could be due o lwo main reasons
EZ}.

(a)  Balateral hemusphenical damage,

(b Brain stem lesion thal damages the RAS,

These wrens could be affecled by mechianicu
damage resulting in the so called anatormical
coma o due e a globual disruption of the braing
metabolic processes which is termed as metabolic
cama. Coma due i a metabalic origin could be
produced by interruption of coergy  substrale
delivery (hypoxia, 1sehemig, hypoglycemia) or by
gliwration  of  neurophysialogical  responses of
neuronal membranes {epilepsy, acute head injury,
drugfaleohol intoxicarion),

The [Arst step is w distinguish whether the
{oss of consciousness was due 10 a syncopal attack
or due 0 a selzurs. Seizure is o a single episode
of peurological dysfunction whereas syocope can
be defined as a reversible, temporary loss of
consciousness duc to a qualitative or quantitative
disturbance of cerebral blood Aow, Sviocope s of
two types [3):

tal  Siople syvocope - no convulsive activity
thy Convulsive syncope,

(1) Svncope with convalsive accompani-
ments {(brief twitching)

(1) Syneopul  convulsion, due W pro-
langed global ischemia,

fnd I Avvospace Med 40{ 1), 1097
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The task becomes more difficult 0F there s
evidence of seizure hke (myoclome) activity
during the epsode. Convulsive actuvity dunng
syneope oceurs an 12% of cases (3], The chimeal
history 15 the diagnosuc cornerstone of convulsive
SYICOPR.

Q. 2. How will you distinguish between syn-
cope and a seizure 7

No single point will distinguish the two but taken
as a group and supplemented by an EEG the two
may be distmpuished, Table | given below shows
certain differentating characteristics belween a
convilsive synenpe and o seleure (tenic-clonic)

3]

Syncope an aviation | Ratan o ol

Q. 3. What is the role of EEG in the diagnosis
in such cases?

EEG is the most sensitive ool for diagnosis of
eptlepsy, However, 20% af petit mal and 40% aof
grand  mal  epilepivs  have normal  EEG
interictally despite multiple recordings. A stand-
ard EEG should specifically include hypervent-
lation, photic stimulation and sleep recording,
Activation procedures increase the yicld of EEG's
interictally in epileptc individuals w 75 80%. A
sleep deprived wake and sleep LBEG 05 of
particular importance  when  epilepsy s heing
ﬂtlfﬂﬁgl}-‘ considered [4, 5],

Tuble I. Difference between epilepsy and syncope [3]

Function

Age

State of wakefulpess
Posirion of panent
Emuotivnal sliesses
Physiological srresses
Onsel

General appearance
Frothingz al mouth’

tongue biting, automanism
Kespiration

Injury on falling

Length of uncuonsciousness

Lnpary ineeninenge
Pulse

Recovery L

Post seizure seouel

Amnesia
EEC nterictad
EEG (during event

S¥ncope

Seirare (Tonic-clonic)

Any age. uspally young
Usually awake

LUsually ersct

Important

Could be nnportant (heat)
Pre-syncopal symptoms
Pale, perspinng

Mo

Shallow

[nfreguent

Shor, depends on ime taken
10 take recombent postire
Uncommnn

Slow, weak

Shon (sect 1o a few mints)
Physical weakness; clear
SEETISOOUTL, Perspraton

Minimaliabsent

1 7snally normil

Bilutesal, synchronous beral
thera waves, midkdiehigh
smplilude

fred J Aerospace Med i 1) 1997

TH% cases-hetore 11 yeoars
Awakalsleep

Any pasition

Often unmipaortant

Could be important (sleep deprivation)
Usually sudden (awes L)
Unchangedicyanotic

Often

Noisy, blowing, rough

Often

Relutively prolonged (2-5 min)

Freguent

Baunding, samd

Lunger [nvin-hrs)

Coma Tike state {13-20 min}

Mentl confustion. headache,
drowsiness, lethargy (1-2 hrs)
Fromiment

Dften abaoemal

Characterstic spikes and sharp waves

&
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Q. 4. What is your diagnosis in this case”

In this vase the classical of profise
swealing,  twmneling  of calls
breoming famt and absence of any signs and
symploms suggesting epilepsy enabled us to make
adimpnosis of a vasovagsl syncope. The diagnosts
of vasovagal syncope was made based on the

history

vision, audio

classical clinical listory and by exclusion of other
ciuses, An o acute  |oss
lenneling of visien strongly sugpests 3 vascular
cause with progressive cenimlly mediated isclicmia
atfecting the bruin centers subserving consciouse
ness. Vascular causes i such an environment can
b due 16 G-LOC, hypoxia, hypocapmia secondary
v hyperventlation, primary  neuro-circulatory
collapse and vasovagal syncope i the arr due o
any provoceive etiopathology, G-LOC for almaos:
B-10 minutes 38 not reported in the litcraure
Further the rate of build up of +Ge and the overall
level of +Gz would not fuveur a G-LOC sitwaton,
Though it has been scen that G-LOC can occur
i umnitiated  pilots and 13 cases have bwen
reported in Iskra mircraft [6]. Hypoxia also could
nol huve heen a cause ar this operating aliitude,
Further there was no failure in pressurization

|.|!I Cunsciausness  with

Vasovapal syncope could have been trigeered
T due ro rwo main reasons, which were bath
present dunng this particular some

(@) Loss of conirol of the aircraft caised an
intense emotional stress on the  indi-
vidual, Intense emotional siress in a
WHETTN COVITORMENT, 48 in this case, | une
of the most important nggering causes
of syncope.

(b} Freguent exposures to Tow levels of +Gr
exposure (mear the black out threshald),
especially in a2 warm enviranment makes
an aviator prone 1o syncope [7)

2. 5, What is the incidence and causes of
syncope in military aviation?

I'he incidence of syneope in TISAL presence is
12-48% i, they have had an least one sypcopal

S0

episude duning their service tenure. The life time
maidence i general population 15 around 3 1o
48%. Syncope accounts for 1-3% of emergency
room visits [3] Even though we can determine
the cause of syncope In many cpisodes the
ctiology remains elusive in 1 1-52% cases, The
causes of syncope, relevant o the oeromedical
physiwian are enumerated in Tuble 2,

Q. 6. Discuss the role of aceeleration o this
case?

Majority of cases of unconsciousness in the aicf
centrifuge  are  attnbuted 10 acule  cerebral
schemia induced by high 4Gz torces (G-LOC).
While G-LOC 15 known 1o occur during sudden
high G levels it can also oceur in an ungreparcd
pulot ar in relanvely mexperienced pilots at rather
low G levels or due (o improperly done anli G
stmuning  manouevres, Sometinwes  the  loss of
consciousness s delayved. This occurs in centri-
fuge cxpenments, which last for & long time at
acceleranon  magnitudes ncar the  black out
threshold. The raes of onset of +Gz forces are
usually slow  enough for full cardiovascular
compensalion W fake place and suddenly, afler
a long period during which no untoward incident
has taken place, collapse occurs. Physiological
recondings made during such cpisodes indicate
that it is due v periphereal vascular failurc.
When consciousness is regained, the subject is
pale and sweating, in sharp contrast to the flushed
appearance seen after the more usual period of
LT on the centrifuge. This form is due 1o
vasovagal syneope. The loss of effective hlood
volume caused by pooling of bload in dependent
parts ol the hody i2 aggravated by the fliration
af fluid through the walls of the vessels, and when
a critical quantity s lost, syncope will occur [7),
However the maximum G-1.0OC reported in the
iterature is for |10} seconds |¥]. In studics on
G-1.OC during centrifuge training at [AM IAF
where the G-LOC duration (absolute and relative)
reported 15 130 seconds [9], Abxolute incapaci-

feved J Aerespece Med 45(1), 1997
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Table 2. Couscs of syncope relevant to the aviation environment

{up Crewlatory couses (decrense In blood flow 1o the hrain)

(1 Inadequate vasoconstricror mechanismes,

fi) Hypovolemng
fod Mechumeal seduction of venous reium:

tiv) Redoced Cardiae Cuarpin

fv] Adrhythmias:

(b} Crher causes

Vaso-Vagul syncope, Postural hypotension, Primary
autonomic msutficiency, Carobid sinus syncoepe,
Hyperhradykinenug

Waldalva, cough, maclenion, aioal myxoma,

Ohstructon o LY cutflow (Aortic stenasis, hypertrophic
sub BTIC Siensos)

Obstruction o pulmonary flow (Pomary pulmornary
hypertension, pulmaonary embolism, pulmonic stenosis

Myocardial causes (Myocardial infarciipn with pump
failure)

Pericardial causes (tampanade)

Bradyorchythmeas Ventricular asvstale, Sinus
bradvcardia, Sinus arrest, 3A block, Carotid Sinus Syn
cope, Ao ventricular block (23 degres with Stokes
Adam syndrome)

Tachyarrhythmias- Ventricular tachycardia, episadic
veptpeular  fibriliation with  or withoul
hradyarriythmias, supraventricular tachycardia withour
AN block

i1 Altered state of bload 1o the brain: Hypoua, Anemiy, Hyperventilaton, Hypoglvecemia.

(i) Cerehral cawses; Cerebiovascular distorbances, Emoetional disturbances, Anxiely atlack.

il

|
t fe) Aviation related causcs
. (1Y Related to high alrimde - Hvpexig, PPE. Hyparventilanon, DOS, Pressunzanon falure,
| G} Melated W aceeleration Low (3 tojerance, HSGL Faulty AGSM. fulure of G suit pressurtzanon,
: unprepared pilot.
4 ‘ 1] Miscellaneous causes - Airsckness
:
)
L |
!
Tnd J Aerospace Med 41(1), 1997
———
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tation period is reported to be 26 seconds | 14]
hwragh it may vary depending upon the rates of
omsct, Recovery after G-LOC 15 vsually sbow and
associated  with confusien aml  disonentation
trefative nvapacitation penod) and may take up
W another 15 seconds

Heat  stress also results in a decreased
talerimee (0 acceleration due 10 vasodilatation,
which results in opening up of large areas of
culaneous vascular bed resulting in decrease in
airculatory reserve, In conjuncton with accelerative
forces the compensution is preater than what the
circulation can provide At gher heat loads the
decrease in +Gz tolerance hos been esumated 10
be +1 Gz,

In this cas¢ syncope occurred just after he
emerad into o tght +32 Gy rern, 10 was
associaled with fearures of gray out like tenneling
of wision followed by black out and loss of
consciousness. However the duranon of loss of
conscivusness has been unusnally long, about 15
minutes, and there was no spontansous revovery
ance the acceleration stress was removed. Also
the instructor did not experience any sympioms
of acceleranon stress.

). 7. Could the syncope be of cardiac origin?

Syncepe ol canlize orgin conld bBe related o
hradvarrhythmias, which are poorly picksd up by
electrophysiological studies. Tachyarrhythmins of
significance are usually seen in cases where there
is underlying evidence of structural heart disease,
When syncope 15 related 1o a disorder of cardiuc
tunction there is a combinution of pallor and
eyatosis, wilh pronounced dyspnoea, and often
the: jugular veins are distended [5]. This s
because the 1schemia in these cases 15 more ginhal
and prolomged. Persistent asvstole may lead to
cerebral injury and focal neurological signs
appear. Normally  syneope  sssocinted  with
wrrylhmias Jasting for more than 15 seconds will
aleny result o generahized tomic spasms and
51

inconunence.  The  causal  relatton between
arrylhmias and syncope 15 uncertain and only 4%
ol patnents may have symptomatic correltion
with arrythnua on holter monitoring, Dxtending
the duration of monitoring to longer than 24
hours does not improve the vield of symptam
producing archythunivs [117,

(), 8. What were the investiputions carried out
in this case?

For reachung the diggnosis and e rale oo ather
causes of syncope the fdllowing mvestiganons
were carned ol on this alrcrew:

* GIT (2 heur amed § hour) - 10 rule ot
reactive hypoglyeemiy,

* ECG - Normal and Treadmill Suesy Test,
24 hour wmbulutery Holler manitaring - 1o
exciude cardiogenic causes of syncope. The
diagnostic yield for Halter maonitoring in
this setiing 15 approximately 10%. Ewenl
recurding  using  loop  recorders is g
relatively new technique, which has a

hetter diagnostic yield of 36% [12].

*  Echocardivgraphy - 1o excliwle structural
heart disease.

= Tilt Tuble studies (70 degree HUT) - this
test is §F to 73% sensitive in classical
syncops (3] and 90% in the acute situation
[13]. Passive tll testing should be done for
not less than 30 minutes and preferably 45
minules, Drug challenge with isaproterenal
(1 to 5 ughand recently glveeryl ini nitrite
IV or sublingually has also gained favow
[12]. The use of digital plethysmography
to monitor arterial blood  pressure has
made it possible o demonsirate different
types of heamodynamic reactions o 1l
leslmy.

* Hypoxia studies - Exposure 1o simulated
alithle of wp w 18U teer with and
without Typerventilalion,

fred § Apresprce Med 0L, FOG7
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w  Accelerarfon Studies - relaxed and siram-
ing +03z tolerance with GOR amnd ROR
profiles. ROR tolerance of this cadel wus
4.1 G and GOR twlerance was 6.68 0

¥ pEG - including with activalion proce:
dures and a sleep deprived and a sleep
EEG. (In this vase it was done at threc
dilferent centres and seen by three difterent
neurophysicinng)

L] th.a_” Frress I-.'j;uﬂ;_l_l; (4] :‘:E[‘.hldlﬂ undue heat
mlolerance.

t ENT evaduation - to rule out any vestibular
patholagy which could precipitate syneope.

*  Pyvehologreal and Psychiateic evaluation-
Paychiatric syncope is g known entity but
is associated with panic disorders, mugor
depression  and  conversion  (eactions
(somatoform disorders) | E4]

¢ X-Ray Cervical spine and Chesi - the
forimer has been done to ascertain if there
were any craniovertebral anemalies and
the laller to assist the cardio-respiratory
A5SESSMEn.

W OT Scan Head/MRI CT Scan {(with and
without contrast) was done 10 exclude any
organic lesion, MRI was not done in ls
case.

All the above investigations were found 1o be
within normal limits:

(. 4, How did the pilot recover while still in
the sitting posturc and why were there no
residual effects even after such a prolonged
period of nneonsciousness?

Vasovagal syncope can also occur i oa snng
posture. Adtacks due to hypoglyeemia, hyperven-
filation or heart block are not dependent upon
POSIUTE.  HyYNCOpe semieiated wuh w dechine n
blood pressure or ectopic tachycardis  usually
accurs in the silling o standing posture [7]. An

fnel T Appospace Med 10 7), 1RE7
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episode of vasovagal syncope ends when the
patient is put in supine pasturc. The duration of
unconscipusness may persists for u longer time
which may also result in u syncopal convulsion
il the head does not become dependent when the
prolonged  cerchral  ischemua does  not  gel
corrected [3]. This stalus may conhinue tll the
impulses which are causing vasodilatahon (de-
creased peripheral resistance) and cardio-inhibi-
tion (decrease in heart rate, cardiac output and
cerehral blood supply) are removed, Therealler
the patient would regan consciousness though
not as rapidly as seen when put 1n 2 supine
posilon,

Mo brain damage occurred in this case though
the patient Was unconsclousness for a penl of
almost 10 minutes. This is because of the fact
that brain is markedly dependent on continuous
hlood flow for the delivery of uxygen and glucase
for its metabolic nceds. These are consumed al
the rates of 3.5 mg/100/gm/min and Smy/100gm/
min respectively, If blood low to the hrain 13
stopped abruptly and completely, UnCONSTIOUSNESS
aecurs in 08-10 seconds though the brain store
of glucose provides energy for a period uf 02-
(33 minytes. Damage would accur only after this
period. Normal resting cerzbral hlood Aow 15 73
ml 100gmimin 1 white AT with a mean of
ssmy/100gm/min. The LEG  becomes slowed
belcw this level af fow and a1 15mg/100g/min,
ihe brain electrical aguvity ceases. [tis only when
flow falls below 10mli00gm/min, does imrevo-
cable hrain damage oceurs [2]. In this case blood
flow 1o brain was reduced sufficiently enough (o
capse loss of vonsciousness but insufficient 1o
cagse any hrain damage.

Q. 10, Why could hypoglycemia nut be a
cause of nnconsciousness in this case?

¢ brain depends primarily on glucose for its
encrgy supply. In a normal person the hawly
maintains plasma glucose in g sate range for CHN5S
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metabolism and also to provide energy fur other
tissues in the body, This is done by various
processes like glycopenolysis, pluconeogencsis,
lipalysis, protenlysis and ketogenesis, all thesc
privesses increase blood sugar levels amd are
imitiated by o fall in plasma nsulin. Glyvcogen
plays the primary role 1n these processes followed
by epinephnine. There is alse a rise in corusol
and growth hormone, which antagonize insulin
action. These protective mechanisms sre activaned
much before symptomatic threshold 15 reached,
Therelore in normal persons, hypoglyeemia is nol
possible.

(2. 1. What was your disposal in this case?

This motivated student pilot with no antecedent
illness, a giwwd Mying record and a normal
psychoanalyical profile experienced a fainting
episode 1n the oir lastng about 15 minues. The
pilot had a tate might, early breakfast and nothing
to eat or drink till the episode. It was an unusually
hot summer day, He had flown a 45 minute solo
sortie two hours prior (o this partucular sortie.
During the second afternoon sortic he completed
three +0z manouwevres, as directed by hus
instructor, and  when performing the  fourth
manouevre he lost control of the aircrafll due w
momentary  atention diversion to check  his
bearings. As 2 consequence he entered inte an
uncxpected downward tght wm and experiznced
an extreme degree of fright as the ground was
rushing at him. He pulled on the joysuck when
he noticed thar he was bathed in $wear, and lus
vision and other sensory facullivs were dimming.
He, thereafter, dees not recall anything further.
His instructor recovered to base after failing to
verbally rouse the slomped student. On rotum to
ground the pilot spontancously recovered and got
oul of the arcraft on his own., Medical
examnauon  subsequently did nol reveal any
abnormality,  Tndependent  assessment by two
ncurophysicians and a psychiatrist ruled out any
organic illness in the individual. The combination
of repeated G stress sitganons with anather
54

sudden onset G mancuevee in a stressed, possibly
taugued, unprepared  student pilot who  was
eaposcd 1o sudden emononal distwurbance in a
ruther hot environment, has led 1o syncope in the
air preciptated by a G manovevre. Considering
the benign nuture of hig illness he wos returned
back 1o flying in a restricted flying catepory, Afier
an adequate periodd of observation he would have
returned back to full flying statuy provided there
were no further similar episodes. Inoa USAL study
04.1% such cases were returned back o flying
[ 1A,

Q. 12. What are the cavses of tunneling of
vision in aviation?

In aviation, tunneling of vision could be due o
5 main  causes:-

ia) Acceleration induced
iy G-LOC
(1} Vasovagal Syncope
(b} Hypoxia
(¢) Hyperventilation

(@) Positive pressure breathing
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