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USE OF TOLERANCE TESTS IN

ASSESSMENT OF FITNESS AFTER

CRANIO-CEREBRAL INCIDENTS

WG, Cor. H. LAKSHMINARAYAN (Retd)*

Abstract

Apart from a thorough neurological and
general examination, tests like EE.G,, EE.G.
under provocative technique, G.1.7., Thermal
Stress and * G " Stress appear lo be helpful
in assessment of fitness. of asymptomatic
aircrew (after cronio-cerebral incidents) and
to provide a rational hasis for periods of
observation and non-effectiveness. An
analysis of Forly-eight cases is pgiven.

Introduction

Alr Force medical boards are frequently
faced with the question as to what criteria
are to be used in assessing fitness for fyving
duties in cases of symptomless aircrew who
had cerchral injuries or inflammatory

_processes.

Most of these cases do not show abnormal-
ities: even after careful general examina-
tlon of the central nervous system.  These
aircrew are subjected to long periods of
observation in all but very minor cases of
cranio-cerchral incident.  Sinmce the aircrew
feels absolutely fit. he is liable to think that
he is being unnecessarily kept on the ground.
Long period of observations is restored in
order to avoid incipient cases of post trau-
matic epilepsy and other sequelsc being
returned Lo flying duties.  This policy is in
keeping with the practice in other important
Air Forees of the World, The severity of
the head injury is assessed not only by the

nature, and neuronal deficits present,  but
also by the period of unconsciousngss and
AN,

It is no doubt nccessary that the period
of non-effectiveness of aircrew is kept to
the minimum possible extent, but this should
be compatible with safe and efficient Aving,
Clinical recovery does not necessarily mean
neurological and psychological fitness for
present day fiving. The latter fitoess not
only involves proper inteilectual functiony
and emotional stability bul also psycho-
motor abilities concerned with the skill of
flving, as well as tolerance to stresses and
discomfort, normally encountered in flying
modern aircrafi. viz., * G effects, tempera-
ture, moise, glare, vibration, disorientation,
etc. Tt is known that after cercbral inci-
dents, tolerance thresholds to stresses are
lowered. Early [atigabilily & symptom of
posl raumatic neyrosis may be 3 manifesta-
tion of low tolerance to physical and psycho-
logical stresses. Existing knowledge does
nol clarify as to whether thesa lowered tole-
rances are to be considered as indicators of
imperfect healing after cerebral catastrophies.

It is mecessary that aircrew patients are
to be subjected not only to E.E.G. (normal
and under provocative techmiques) but also
1o some practical tolerance tests to find out
if they have normal threshold tolerances,
for such stresses as they would encounter in
flights, before they are considered fit for
full flying duties.

* Paper read at 12th Annual Meeting of Aeromedical Society of Tnudia.
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These tests could form a basis for assess- (¢f) Thermal stress—Subjecting the air-
ment of fitness in such cuses and may also crew to temperature of  55°C with
possibly give a rational basis in determining 509, humidity for thirty minutes,
the period of non-effectiveness,

(@) "G tolerance—Subjecting the wire
Method arew to stress of' 3 to 4 G ' in human
cenlrilupge.

Special tests given to such cases at  Insti-
tute of Aviation Medicine showed that some Types of cases studied included 47 head
of them could be used as Indicators of fitness, injury cases and one case of encephalitis,
The tests given were as follows: s

Controls were readily available in cases:
(¢) E.E.G.—Nornial and under provo- of BE.G. GTT. and Thermal stresses
cative techniques of hyperventilation from amongst the pilots who came for
and photic stimulation. assessment of flness Loy high perforimances
aircraft. Control group was not availables
(i) EEE.G.- Under hypoxia—Same as for * G thresholds.
ahove, but under hypoxia condi-
tions: i.e., at 15,000 for 3 minutes Results and Discussion
and 20,0007 for 3 minutes.

Results of tests on the case studied are
{e) Glucose tolerance test. given in Table 1.

TABLE 1

Results of Tests on 48 cives of Cerchral Incidents
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i Abnormalilies were noticed as follows:
| G. abnormal reaction Thermal stress 9
! G. under hypoxia 2 “G° stress 1
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#bnormalities in the largest number of cases.
Abnormalities were ol u general nature and
not localised or lateralised. In nineteen cases
abnotmal E.E.Gs, were noticed and the same
cases, showed abnormalilies in E.H.G, under
Iypoxis alse. It is possible that the degree
and duration of hypoxiu simuluted in these
studiet were such as not to affect the normal
E.E.G. pattern ol the individual,

G101 rovealed abnoral type of curves: in
16 cuses. Abnormalities ranged from margi-
nial Towering of threshold to definite lowered
tolerance, and even * dinbetic " type of curves.
In nine cases after a4 period of observation
for 3 to 6 months the G.T.T. became normal,
A lew cases are still under observation, In
ane tase, G 1. done previous Lo Lhe head
injury showed a nmormnl curve. After the
head injury abnormalily was noticed which
subsequently became normal, thus indicating
that the aboormality was most probably a
resill of head injury.

Minge cazezx showed low heat tfalerpnce
comparcd Lo the control grouop.

The case which =kowed low "G " tolerance
also showed abnormalities in thermal sfress.
Tests done afier six months on him showed
normal threshelds in both,

It may be sccn that a person showing
abporpiality in one test meed mot show
abpormalities in ‘others.. In many cases
where other tesis were found to be oormal,
E.E.G. records showed abnormalities while
i some cuscs the person showed  abnormal-
ities-in more than ones test,

References -

It is seen that the tolerance tests are halp-
ful in giving indications: of [itness in other
cerchral conditions also. In ong case of
recovered Yiral encephilitis {Cuse Mo, 11]
though the patienl was asymplomilic and
did not show any néuronal deficit, the
tolerances showed abnormalitivs both in
E.EG. and Thermal stress, Subsequent
tests during review  showed improyemeiit,

It 15 seen that in 16 cases, the B.L.Gs.
are normal but some of the other tests show
abnormalities. It ix known that lesions
in deeply seated areas of the brain may not
be recorded in normal methods of EE.G.
Wilh special technigques the B/E.G, records
could have possibly shown abnormlities,

It is not clear nb this stage as to whether
lowered tolerance indicates delaved lhealing
process. faolty funcétioning, or #rcas of
permanent damaoge. However these fasts
suggpest  that  they can form reliable
vardstick for assessmuent of finess, amd could
help to rationalise gnd decrease the period
of observation ‘and non-effectiveness. The
present study indicutes that there are many
areas of physiological and psychological
functioning and their tolerance Lo various
siresses which need further ressarch hefore
drawing decisive conclusions.
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