Transient |schaemic

Attacks

Definition

In 1978 the WHO defined transient
ischaemic attacks (TIA) as a temporany
and focal episode of neuralogical dysfun.
ction of presumed vascular origin
typically lasting 215 minutes and occa-
sionally as long as 24 hours, The par.
ticular emphasis in this definition is on the
episodes being temporary, focal and of
presumed vascular arigin,

The episodes should clear without
residue and the distibution should be
efther In the canotld or vertebrobasilar ter-
ritaries,

The following symploms do nat con.
stitute transient ischeemic attacks when
they occur in solation; lightheadedness,
syncope, confusion, verige, dysarthria or
dauble vigion

The carotid territory

The internal carolid artery has thres
major branches: the ophthalmic artery;
the middle cerebral anery; the anterior
cerebral artery. .

Internal carotid termitory disease s caus-
&d by lesions in any of these three vessels

The ophthalmic arery: besion causes
amauross fugax or transient blindness or
possibly total blindness in one eye, This
can be demanstrated clinically by asking
the patient to cover ane eye at a time
while keeping the other eyve open. One
can then determine whether the lesion is
. mona-ocular or binocular,

If the lesion imvolves the anterior or
middle exrebral arteries the pathology oc.
curs in the ipsilsteral cerebral hemisphere,

Clinically, headache may occsr im-
mediately after the TIA due to compen-
satory post igchaemic vasodilation, The
headache oocurs on the side of the involy.
ed cerebral artery, ke ipsilateral,

On the contralateral side the patient
may develop homonymous hemianopia,
dysphasia, mator or sensory loss, If the
mcdor loss ocours predominantly i the
leg or shoulder, the anteror cersbral
artery is invohed, If the loss is predomi
nantly face and arms - motor and sensary
« the wessel involved is the middie
cemebral artery, These patients rarcly lase
consciousness.

The vertebrobasilar territory
The major vessels involved are the bwo
vertebral arterles, the basilar, the two
pesterior cerebral arieres, the anterior
cerebellar artery amd the posterior

Neurology

Transient Ischaemic allacks are discussed with predominani
emphasis on clinical fealures; pathogenesis and trealment,
followed by a bref review of the current role of
plasmaphoresis and visual evoked responses in neurology.

superior and posterior infedor cerebellar
arteries.

Ischaemia may involse any part of the
brain stemn - including the bong tracts, the
cranial nerves, the ococipital cortex and the
ceretellum,

A wvertebrobasilar TIA may cause: Ver
tigo and ataxia related to ischaemia of the
vestibular pathway le, vestibular nucleus,
vestibular tract and connections to the
cerebellum, eyes, cenvical spine and tem-
poral lobes,

® Motor or sensory boss ocourring inoa
patchy distribution on the same side or
opposite sdes depending on which
tracts are invodved.

® Horner's syndrome due to sympathetic
fract invalvernent in the brain stem

& Hemianopia or binocular transient or
total visual loss due to basilar artery
ischaemia creating simultanecus
ischaemia to the occpital lobes and
visual pathways via postericr cerebsal
artery ischasmia,

® Any cranial rerves may be involed
eg. 5th - sensary boss ipsilateral - Tth
lpwer motor neurone ipslateral facial
wesakness: Yth - Dysphasia, dysphaagia,
dysarthria,

® Headache and womiting due to
postischaemic vasodilatation at base of
brakn

® Syncope  due  to involvement  of
reticular actwalmg syslem of midbrain.

® Dirop attacks due to bilateral pyramidal
tract ischaemia.
A comparison of the dinical presemta-
tions of carotid and vertebrobasilar ter
ritory lesions is shown in Table 1.

Carotid system: All features are con-
tralateral ie, weakness, numbness and
paraesthesias, speech deficit is usually
dysphasia because of cortical involve-
el

Visual loss is ipsilateral amaurosis fugax
or contralateral homonymous he.
riancpia. Any combinatian of the above
ey T UT,

Vertebrobasilar system: The
wieakness can be on either side or shifting:
there may be associated ataxia and
balarce  dysequilibrivm and  similarly
rmumbness and parasthesias may be
bilateral or shifting.

There is often dysarthria and dysphagia
and the wision loss is usually complete or
partial and imvolves both homomymous
fields.

TABLE | CLINICAL FEATURES OF TIA
Symptom | Carotid System Vertebrobasilar System
Motor Weakness - unilat. Weakness - bilateral or
Defect opposite side shifting ataxia, im-

balance, dysenquilibrium

Sensory |MNumbness £ Parasthesia| Numbness & Parasthesia
Defect opposite side bilateral or shifting
Speech  |Dysphasia Dysarthria
defect Drysarthria
Vision Amaurosis Fugax -same |Blindness, complete or
Defect side occas, homony:- partial in both homony:-

mous hemianopia — op-| mous fields

posite side Diplopia
Other Combinations of above |Combinations of above
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Conscicusness loss is important in this
group and any combination of the above
Mmay QCour

Pathogenesis

There are five major categories of
disorder thet may contribute to transient
cerebral events (see Table 1), The two
most imponant are abnormalities of blood
vesse| wall and embalic phenomena.

The blood wvessel wall may have
atheromatous lesions (which can be extra
ar intracraniall or non  atherosderotic
lesions such as dissection or inflammatory
vasculitie b=sions,

The most common sources of emboli
causing TIA's are the internal carotid
areries. The embali are often made of
platelets and anse from ulcers, or stenosis
of stumps of occluded vessels within
thrembosis distal to the occhusion. In-
tracranial arteries or other extracranial
areries ane less comman sources of em-
bali, Decasionally the heart is the source
of small embaoli to the brain,

Less commonly, haemodynamic
causes may result in TIA's, Any form of
decrease in cerebral blood flow due to
drop in blood pressure will result in syn-
cope or a blackout or dizryness. Usual
causes are bradyarrhythmias, orthostatic
hypotension and  autonomic  abror-
malities, If this 5 an associated focal in-
tracerebral wascular stenosis then a
generalised decrease in cerebral blood
flow may manifest initially as a transient
focal cerebral ischaemic episode,

Alteration In blood cocagulation eg.
hypercoagulation,  thrombocytosis  and
hyperviscosity, will wsually cause a
cerebral thrombosis; however focal
cerebral “sluggish™ low will cause a TIA.

Miscellanecus vascular lesions causing
TlA are vared, The most common is the
contraceptive pill but other causes may
occur eg. migraine, haemorrhagic
telangiectasia and cerebral angiography,
Mon-vascular causes may look alarmingly
like: TIA'S &g, focal epilepsy. mass lesions
including tumoes of metabolic cawses,

Treatment = conservative

It is most imporant to define the ter-
ritery. This has already been discussed,
Then excude mimicking irreversible
diseases and do a general examinatian in
the usual way especially looking For bruits,
cardiac  disease, hypenension, ECG
abnormalities, atheromatous risk factors

and treat reversible causes eg. hyperten:
shan

Having defimed the territory, the ap-
proach depends on the area involed,

IF the: besion is vertebrobasilar, surgery is
useless and medical therapy alone is in-
dicated, Exclude other causes eq. cervical
spundylosis with vertebral artery

COMmpression.
T e e
TABLE [I

PATHOGEMNESIS OF
TRANSIENT ISHAEMIC
ATTACKS

(1) ABNORMALITIES OF BLOOD

VESSEL WALLS

{a) Extracranial athercsclerosis

(b Intracranial athercsclerosis

(€} Mon-atherosclerotic
vasou hies

{d} Caratid artery dissections

~ (spontaneous and traumatic)

(e} Inflarmmatory disorders
{infectious and collagenoses)

{2) EMBOLIC PHENOMEMA
(a} Cardiac
(b} Stumps of oochided vessels
{c) Arteric-arterial

(3) HAEMODYMNAMIC
{a) Alteration in blaod circulation
(k) Bradyarrhythmilas
(c) Orthostatic hypotension
(d) Autonomic abnommalities
(&) Vasospasm
(4) ALTERATION IM BLOOD
COMPOSITION
{a) Hypercoagulability
(b} Thrombocytoss
() Hyperviscosity
{d) Hyperfibrinogenasmia
(5) MISCELLANEOUS
(i) Migraine
(ii) Haemarrhagic telangiectasia
{iii) Oral co ive pill
{iv) Complicatiens of cerebral
[{:1] Huﬂ? uw:_.ﬂhﬂ'
(i) Mass lesions of brain
(i) Metabolic
e e T e —— |

€)

tlse antiplatelet or anticoagulant
therapy. Ouwr particular cholee in this
situation is antiplatelet therapy. We fesl
that Aspirin and Persantin have had better
resulis in this potentially hasmarrhagic
part of the brain.

If the territary is carotid two choboes are
presented,

If the patient is over 70 years of age; if
there s & poor anaesthetic risk for any
reason, (medical or otherwise) or if no fur-
ther facilities are available for non imasive
tests or more specifically for angiography
or good vascular surgery the safest ap-
proach to treatment |s medical (see Table
.

The choice lies betwesn antiplatelet
drugs and anticoagulants. This is a con.
trowersial field with many studies to define
the best form of therapy,

In the first three manths after the TIA,
the Mayo Clinic group advocated the use
of anticoagulants. After by months they
found that the complication rate of the
drug was worse tham its efficacy.
However, most authors do not use an.
tliccagulants and advocate the use of an-
liplatedet drugs ab initic,

In gur unit we use the antiplatelet dnugs
from the onset having had bad ex-
periences with Warfarin in the elderly.
Our regimen is Aspirin once daily
[(300ma) and Persantin three times daily,
(100mg).  Aspirin  alone, especially in
men, i5 probably just as effective.

Treatment — surgical

There is ane group of patients in whom
surgery becomes an important form of
terapy: If the territory of the TIA is
carotid; if the patient is under 70 vears of
age; if he is & good anaesthetic risk and if
good facilities are available for the in-
vestigation and surgical therapy of caratid
stenosis, it becomes important to excude
an operable lesion,

This should be done in the fellowing
way: listen for bruits {absence of bngit
doesn't exclude a lesion); look for all the
risk factors; do EEG to exclude epilepsy:
do non invasive flow studies,

If the flow study results are positive in.
dicating a focal lesion of the relevant inter.
nal carotid anery - do a CT scan to ex-
clude a large cerebral infarct or haemor.
rhage. If a cerebral vascular lesion is pre.
sent, angiography should be delayed four
1o six weeks 1o prevent worsening of the
stroke by the contrast mediom,

J
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Table IlI
APPROACH TO THERAPY — CONSERVATIVE

Examine clinically for risk factors or reversible aetiology eg.
hypertension, bruits, heart disease, arrhythmias,

polycythaemia, diabetes

Define Territory
Vertebrobasilar Carotid
- medical Rx only anti- Over 70 years of age or poor
platelets or anticoagulants anaesthetic risk
- exclude other causes eg. - Rx medical
cervical lesions Mo facilities for angiography or
safe surgery
- Rx medical

Table IV
APPROACH TO THERAPY - SURGICAL
Clinical Evaluation and Define Territory

\
Carotid Territory, under 70 years of age, good anaesthetic risk
good facilities for angiography and surgery

Y
/HGH]H\MEWE TESTS
POSITIVE NEG *T]'u"E
CT SCAN RE-EVALUATE

if 1 episode

ANGIOGRAPHY  if young, and well defined TIA

if amaurosis fugax

Megative Paositive
[ Positive
Megative
CT SCAN
.I'?HGIGGRH ¥
Pnjﬁve MNegative

MEDICAL CAROTID MEDICAL
THERAPY ENDARTERECTOMY THERAPY

Anglography should then be camied out.
If & lesion i demonstrated, do endarterec.
tomy. If no lesion is present then utilise
medical therapy.

If the flow study results are negative:
reassess the patient clnically; f multiple
TiA's have cocurmed in the same territony:
if amaurosis has cocurred  particularly
associated with a contralateral hemisen-
sony of motor loss; if the patient i young
with a clearly defined transient lesion and
no other cause, do CT scam and angio-
graphyy with the same responses to
positive and negative results as defined
above (see Table 1V).

In conclesion, | would ke to point out
that TIA's represent a clinkcal pattern with
wide aetiological diversity, In all cases the
actiology of the kesion and the cerebral
territory Imvolved must be clearly assess.
e,

Only one aeticlogy s surgical le, a
gingle clearly deflned stenosis or ulcer of
the internal carotid artery just abowve the
carctid bulb. I this condition s present
surgery can and should be carried ot
with reasonably good results,

PLASMAPHORESIS

This has become a very popular forrm of
treatment In recent vears, The principle
nvalves removing  bood,  centribuging
blocd and separating cell constituents,
then returming packed cells with a plasma
of ehectrale solution.

Aims
The aims of plasmaphoresis are toc
® Remowve abnormal plasma  consth

fuenis, &g, mmune complexes or an
tiboies:

® [Decrease excessive amounts of nor.
mal plasma constituents (eq, acule
phase profeins).

#® Hestore plasma factors noted to be
deficient or reduced in disease eg.
complement components in SLE

Role in Meurology

Im neurclogy there are three Magor uses
of plasmaphoresis, These include Guillain
Barre Syndrome, Myasthenia Gravis and
Polymyositis, All these are neurdim-
|'|'||,|f‘r:’1k’|;1||.j‘.-|| digorders,

I Ciuillain Barre -s}"ulll,:-l'l'le antimyelin
antibodies occur; o omyasthena  anti
receptor site antibodies to the muscles are
fourd; polymyosgitis s another form of
autaimmune disease,

Guillain Barre Syndrome

Recently, 15 cases of Guillain Barre
Symdrome were studied in the Johan
nesburg Hospital. Improved recovery time
was noted ¥ plasmaphoresis was started
early prior to structural change, espedally
price o the patient reguiring respirator
therapy.

We have found that i the patient s
already on a respirator or has hed the

",
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disease for a long time, plasmaphoresis
does not help at all.

The disease has an unpredictable
natural history and many patients improve
rapidly on their own. Therefore it is dif-
ficult to analyse what our results mean,
World hterature has akso shown that this
form of therapy is unpredictable, it may
improve recowvery time but it will not
change the pattern of the disease or alter
the ultimate prognosis of & particular pa-
thent

Myasthenia Gravis

34 cases of Myasthenla Gravis have
plasmaphoresed at the Johannesburg
Hepital, Plasmaphoresis appears to be
rnizst helpful in crises and in patients with
sudden rapld deteroration.

In patients going for thymectomy fewer
problems appear o oocur post thymec-
tomy, § plasmaphoresss |s used.

The role of plasmaphoresis both as a

primary form of therapy and as
maintenance therapy is not clearly
extablished,

The disease group has a cyclical natural
history and results are difficult to analyse.
Plasmaphoresis is being wsed In many
parts of the world. its exact place has not
vet been clearly defined. Like stercids and
immunosuppressive drigs there is a place
for this form of therapy in diseases that
are antibody medlated.

Complications of
Plasmaphoresis

a) Adverse reactions for foregn proteins
with plasma replacement,

by Effects on intrinsic mechanisms eg.
reticuloendothelial function being in-
terfered with.

¢ Decreased K + Ca+

dy ANV shunt is often needed and this
may lead to infection.

e} Hepatitis and adverse reactions result
from blood transfusion and wsing
plasma products. In  these cir
cumstances saline can be used but the
problem of depleting the patient of
eszential proteins and other plasma
canstibueents then arses

fi Mild anaemia invariably follows
plasmaphoresis 83 does  postural
hypotension due to volume deplation.

Conclusion
Plasmapharesis is a form of therapy in

STIMULUS

.

LATENT

Fig2  PERIOD

Normal wave form of visual evoked response

its. infancy. It 5 an expensive form of
thermpy, very time consuming amd has
many complications, It is an adjunct to
treatment of immune diseases where
steroids and immune suppression were
used in the past.

There are no conclusive results toshow
whether Plasmaphoresis has an important
role to play or not. F facilities are
available, it may be a useful form of
therapy. However, no patient should be
moved specifically to a distant centre for
this form of therapy.

VISUAL EVOKED
POTENTIALS (VEPS)

Finally | wish to discuss a new form of
investigation which has aroused a great
deal of comment and interest in recent
VEArs,

This Is a farm of investigation which is
extremely expensive and utilises a great
deal of expensive equipment ie. the visual
ewoked response (VER) or VEP.

The prindple behind this is that when
the visual systern is stimulated by light,
rminute siqmals can be alicited in the ac.
cpital cortex. These signalk could not be
analysed properly  previously  becawse
they were swamped by the EEG patterns.
Recently, by using averaging computers,
the EEC pattern can be eliminated
because the wave patterns canool each
other out when superimposed by an

Fig 1
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Al the same time the small signals can
be superimposed on each other, averaged
out and recordad as a single wave pattern

VEF's are recorded in the following
manner, The patlent sits and looks at a
chequer board pattern on a screen, A lead
is placed ower the Inbon to record the
signals over the ococipital cortex. This
signal ks then amplified and averaged via
the computer,

The visual field triggers the computer at
the same time so that It is time locked,
Then a plotter plots out the final wave
form. (See Fig. 1)

Ihewawve pattern consists of a stimulus,
a latent pericd and a slow wave pattern
{Fig. ). The most important measure
ment is the latency, which iz the time
taken for the response to cocur after the
stimulus. The shape and height of the
wave form is also significant.

Clinical applications of VEP's

In newralogy the most important role is
in multiple sclerosis because it is a helpful
way of diagnosing subclinical forms of op-
tic newritis. Fatients with Multiple Sderasis
have a very high incdence (up to B0% of
optic nerve invohement — this is fre-
quently subclinical and the patient is
unaware of this. An abnomal VER in the
presence of a suspicious clinical picture
may be wvery helpful. This disease is
becoming maore frequent in South Africa.
We have well over 200 South Afrcan
bom patients with Muliple Sclerosis on
cur records today.

Other forms of Evoked

Responses
Other forms of evoked response that

are in use today Inchede:

® Auditory evoked response; the
stimulus & a click in the ear and the
recording is made over the temparal
lobe in muwch the same way as describ-
ed for visual responses,

® Somatogensory evoked responses
which depend on stimull plcked up
over the cortex and cervical reglon
from a stimulus delivered to the hand

aor beg. L
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