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NEUROLOQICAL
DISORDERS

The sormal functioning of the 2::,.,2 ._.5.,”:%
astem can be atfected by & number ot disorc 24
the commonest of which are 72;.%7%, tunmors,
vascular problems, infections, 2:7,2., trauma
from head injury, demyelinating %,,,%,,,,%. :.:;
mecabolic and nueritional diseases, The following
is a brief overview of those disorders that a neuro-
psychologist is most likely to encounter either clin-
wally or in the Neerature,

VASCULAR DISORDERS

A neuron or glial cell can be damaged by any
process thac interferes with its energy metabolism,
.,_2,2_.2 it be a reduction in oxygen or glucose, an
..::x_,:..icz of some poison or toxic substance, or,
more imporeancly, an interruption in blood sup-
ply. Vascular &mﬁme cn produce serious — eyer,
torl—reduction in the flow of both oxygen and
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\ critical interference wit
i ¢ such interference las
cellular metabolism. If su C he affecte
10 minutes, all cells in the a
longer than 10 minutcs, 5 e i
En.mcs die. Cerebral vascular diseases are a
y o ‘ “hron
the most frequent causes of death and mnrn .
disability in the Western world. They are of part
ular concern to the neuropsychologist, becau
neuropsychology plays an important role in asse:
ing the effect of vascular disorders on cogniti
functioning. The neuropsychologist’s role is esy
cially important in the planning and assessment
rehabilitation for victims of these diseases.
. The \75:: recetves its blood supply from t
internal caroti .
. O_.S_a ,23.:& and two vertebry] arteries; one
ac )
m.mmhﬂmq_:ﬂ n%_sﬂ.m_% of the body, as shown
v * Lheinternal carotid arteries enter

skull at the by :
se of the braj : .
number of g n, branching off int

the anteriop
artery,

glucose, resulting 10 ¢

aller areeri
cerebral grse

which ire
E& rigate the antetior and middle i
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_The vertebral arteries enter at
in and then join together to form
After branching off into several
jat irrigate the cerebellum, the
divides into the posterior cevebral
gates the medial temporal lobe
occipital lobe (Figure 7-2C).
rebral and posteriot cerebral ar-
joined together on each side by
municating artery, and the two
e joined by the anterior commu-
[hese interconnections of arteries
f Willis, which may compensate
brain has lost flow from one of its
»ral arteries. In swimming mam-
£ Willis may also rapidly equalize

le cerebral artery
Internal carotid
ircle of Willis

terior —
nmunicating
3y i

4 . . -n
arterial pressure 10 the two hemispheres dunng

diving.

The distribution zones of the anteriof, B.:.wn:av
and posterior cerebral arteries are shown in mp.mcnm
7-2. Notice, however, that these arteries irr1gace
not only the cortex but also subcortical mnnﬁn.ncnmm,
as shown in Figure 7-3. Thus, 2 disruption of
blood flow to one of these arteries has serious
consequences for subcortical as well as cortical
structutes. As we shall see in ensuing chapters, the

occurrence of both cortical and subcortical damage

following vascular accident (stroke) is 2 major rea-
ssucha difficult

son why studying stroke victims i

way to study brain function.
The veins of the brain are classified as external

and internal cerebral veins and cerebellar veins

Anterior cerebral artery

Internal carotid artery

Basilar artery

Anterior inferior
cerebellar artery

Posterior inferior
cerebellar artery
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B Middle cer

Anterio! cerebral artery

A
o

FGURE 7-2. Distribution of the major cerebral artene

flow does not follow the course of
n of its

The venous

corresponding arteries but follows a patte
own, evenwally flowing into 2 system of venous
sinuses, or cavities, that drain the dura mater. Be-
cause adequate illustracion of the venous-sinal
drainage system fequires more technical detail
than is appropriate for this book, the interested
ceader is referred to more advanced discussions for
more detail.

Symptoms and Diagnosis of Vascular
Disorders

W 853%5 term used in discussion of cerebral
ascular disorder is stroke, or cerebral vascular

accident. A stroke |
; is a sudden appearanc
neurological symptoms s a res ppearance of

s in the hemispheres:

or cerebral artery

C Posteri

ebral artery

top. lateral View: pottom. medial View.

Most disease of the cerebral vascular system

affects the arterial system, disease ot venous

drainage being uncommon in the central nervous

system. The type of damage, or lesion, 1ts
extent, and its symptoms depend on a number of
factors, including especially: the size of the blood
vessel involved, the health of the remaining ves-
sels, the presence of preexisting vascular lesions,
the location of the tissue involved, the type of

diso s indi
i &2.. the presence of anastomoses, and indi-
vidual differences.,

Size of Blood Vess
such as capillaries
more limited thy

al. If small blood vessels,

V,:M interrupted, the eftects are
t .

quences of damag, e often devastating conse-

major arterjeg %,.,Mm to such large vessels as the

banc trammed in Fj ;

e of gk n Figure 7-2 =
include |, these qrteries can re mw . ! - st
oo laege portiong of sult in lesions that

210U dpft.. i
us deficics i, behavig the brain and produce
¢ ﬂ-

Health of e

her coral 'y J_Jm N B s g g
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Middle cerebral
artery

Internal carotid
artery

Anterior cerebral

NEU
ROLOGICAL DISORDERS

artery

FIGURE 7-3. Irigation of the deep structures of the brain by

the same arteries as irrigate the surface struct
tion of the blood supply can thus produce bot

subcortical damage. (After Raichle, et al., 1978.)

nosis may be rather good, because ¥
rounding zones are often able to supp
least some of the deprived area. On th
ed by weak or

e much more

tecovery of function. However

if a stroke affects a region surround
diseased vessels, the effects may b
serious, because there is nO possibili
~ sation, In addition, the surroundin

may be at an increased fisk of stroke

A small vascular lesion in 2 rmp_&
- thelong run, have 2 good prognosis

n

ularLes!
y brain wil
for substar

the event

ures. Interrup-
h cortical and

essels in sur-
ly blood to at
¢ other hand,

ons.
1,

in
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MMMMV_MMMW <mmnc~“=. lesions, the mm.aﬁm of the sec-
e Ny M, H.__wx mxnnnaw:‘ variable. A..:n lesions
of brain o ative and o.v_:mnﬁ.m a functonal zone
Or. 1 ssue, producing serious consequences.
K t, less commonly, the lesions can produce whartis

nown as a serial lesion effect, in which case
there is remarkably little chronic effect from the
mmnwsm lesion. Although the mechanism of the
serial lesion effect is unknown (see Chaprer 26).
the phenomenon is assumed to result from the
process of recovery from the first lesion.

Location of Tissue Involved. The behavioral
symptoms following vascular lesions depends, as
with other lesions, on the exact location of damage.
For example, a lesion in the primary visual cortex
can produce an area of blindness, a lesion in thé
hippocampus can produce an impairment in
memory, and a lesion in the medulla can produce
arrest of breathing, resulting in death. Thus, the
behavioral symptoms resulting from vascular dis-
order are important clues to the neurologist in
Jocating the area of brain damaged and assessing
the extent of the damage.

Type of Disorder. Exact symptoms of vascular
disorder depend on the predise nature of the dis-
order. Slowly developing disorders can be expected
to produce symptoms that differ from those of
disorders of sudden onset. Warning symptoms of
many disorders may be similar, however, and can
incdlude headache (if there is compression of the
brain), as well as dizziness and vomiting.
Presence of Anastomoses. An mbwmnoBo..,
sis is a connection berween parallel blood vessels
¢hat allows chem to mingle their blood flows. The
presence of an anastomosis in the brain allows
cerebral blood supply t© take more than one route
to a given region. If one vessel is blocked, a given
region might be spared an infarct because the
blood has an alternative route to the affected zone.
The presence of anastomoses is highly idiosyncratic
among individuals, making it very difficule o

Scanned with CamScanner



Y
L. B R (YTORY
P P

. which occurs suddenly,
. pemmo 5 ning of
Kside from ¢ ﬂ.» :w%ﬁ:\q sofren R the
o / 1 atact sdwally. caking houes
i &ﬁh&.«?» N 75 %ﬁ.«:«éﬁwﬁ MWL ) sy also be eni
u.‘a\w@ﬂ Y FOTATY ; d\m»«.. «wmh\.ﬁ.a\» 33% b e ept-
e somerites dayS: he termed cerebral
AT L e 4 :
- nsfent ischemia,

. 5 xee it MAY
. which case t
R andic, W jency of £ "
ffciency f the disorder. The
¢ is often abrupt, fre

s
cascnlat 10 bl near
¢ fleeting sensations of giddi-

sptiilting

e dhe saees ol dlnegr

y ven VIS

n ity .
P4 peppidte CEERAITATH S o
o indicating sitack

apeet of transent

ing 2
. pccutting )
renly i consciousness.

in the deach of neurons, or an
. farct. Neutal death from aarma_m_ was om:Mm_ _uM
e ’ &.3 result directly from ﬁ:.m loss of bloo

it . hat chis is not the case.

Typee encular Disorders ', but it now appears th :
TR Wﬁwﬁw when cells ate deprived of blood, toxins

%ﬁ? R PEE—— are produced that act to overstimulate cells, lead-
Hevwosn sysrem, the ﬁvwnﬁ?‘ﬁn are i.va.. fog 10t eath, For example, there are NMDA
igraine seroke, cerebral hemorrhage, an (N-methyl-D-aspartate) receptors on .nm:m thac are
TR stimulated by the excitatory amino acids produced

# dmcnemia. Ischemis indudes a group by the wnrm::.m.. .Hrn. overstimulation of Mvm
iers s which the symproms are due to an NMDA receptors is toxic because neurons are lic-
® suppiy of blood o the brain. The is-  erally scimulated to death. There are currencly
say ocour suddenly (in which case the  clinical erials of NMDA-receptor blockers that ap-
* & often used) or they may appear grad- pear to reduce significantly the area of infarcrion
Feases @ biood fiow can have any of resulting from stroke. It may seem odd tha cells
um.m iz gvﬁm eplugordotina  would have a “‘suicide”’ mechanism, but i appears
vw.,,,‘.;,.&f. sch m&wﬁmu@& andremainsar  thar the NMDA receptors (and ocher similar re-
¥ s Jormanion; (2) an embolism: 2 ceptors) pl j i 1

ity —t e p ' Play a major role in the neural mechanisms
St Pt b sipu s,wMM Mﬁ _Q:.E:W. Itisan unforrunae accident cthac when

s » versa i

Srvularion (an canbolisey cu | . tmulated they are self-destructive.

sbubble 5f 5 & deposic of pif
o : of far, or Migrain
el 4 s e . p . .

o cells decached from 2 qumer; . e - rake. People with classic Migraine
,..wgn wwsm mﬁmﬂ% affect the mid- ety of ne i tichemic attack wich a vari-
ey 0 the et side of g brain): or o ES_@_S_ SYmproms, including im aired
(0 blood g g e ; Sensory funceiop, (especially vic: & tmpairec

Y vision), numbness of

Hucose are “notenough e o .
n sl "oppled (chis reducriy, - (especially -
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CALCARINE ARTERY
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The
-y women:
ars of age), especially 7 J of vaso-

strokes is likely some forn

(under 40 y¢
mains 4 mystery:

cause of these
spasn, but the reason £ef

02.25._ _S_scnm
0

ve bleeding into %n. m:_.umg_mv._umom
ost frequent cause is high blooS

. Other caus!

. blood disorders SU

Onset of

Cerebral 19.502._500.

rhage is 2 massi
the brain. The mos
pressufe (hypertensto :
cal defects in cerebral arterics,
as leukemia, of toxic chemicals. gt el
hemotrhage is abrupt and may quickly wmmcapvq
It usually occurs during waking _a.oca,ﬂ. ik
because the person is more w.na.s_w mbn ; n——,nm_.av_.»_
higher blood pressure. Prognosis 1S MMW ek

hemorthage, especially if the pa
scious for more than 48 hours.

. Angiomas and Aneurysms. >=mmo3§ are
congenital collections of wvno:d.ﬁ vessels, En_cm-
ing capillary, venous, of arteriovenous (A- )
malformations, that result in abnormal blood
flow. Angiomas are composed of a mass of en-
larged and tortuous cortical vessels that are sup~
plied by one or more large arteries and are drained
by one or more large veins, most frequently in the
feld of the middle cerebral artery. By causing
abnormal blood flow, angiomas may lead to
stroke, because they are inherently weak, or to
inadequate distribution of blood in the regions
surrounding the vessels. In some cases arterial
blood may actually flow directly into veins after
only briefly, or sometimes not at all, servicing the
surrounding brain tissue.
Aneurysms are vascular dilations resulting
from localized defects in the elastici
detect ty of the vessel.
These can be wﬁ:&ﬁ& as balloonlike expansions
of vessels, which are usually weak and prone to
s, Hough et we vl do
hypertension &a,nmwmmw iy " mmﬁ_ow from
S ) erosis, embolisms, or in-
- Symptoms of aneurysm especially in-
clude Mmﬁa headache, which may be present for
ears beca
M: nE.ﬁB.:mm of pressure on the dura from the

goular pisorders

ecific treatment,
¢ remedies m:n.__:_.n drug
ortive theraples include
(to dissolve clots or
ilate the vessels,

tof va
Lave no sP

_.s<2.
o sterot . es have been m_a.ﬁ:\ _31 _._:
ical only for some dis-

Surgical racti
re pré . e
recent years but =_n p certain cure foraneu-
orders. mogxuamﬁ__ . 1 1g usually :.c; .:.,:.Za.
QmBWmSS_RB iah inted with various
ut the efficacy of this treat-

the case of cerebral hemor-

s disputed. In relieve the

ment 18 .
thage it may be necessary t0 operate to _ :
wammca of the blood from the ruptured vessel on
the rest of the brain.

TRAUMATIC HEAD

v INJURIES
Brain injury is an all too common result of auto-
mobile and industrial accidents; cerebral

crauma is the commonest form of brain damage
in persons under the age of 40. Cerebral trauma
may significantly affect brain function in a number
of ways. (1) The trauma may result in direct dam-
age to the brain, such as in a gunshot wound, in
which neurons and support cells are damaged di-
Rn&r (2) Trauma may distupt blood supply, re-
sulting in ischemia and, if the interruption is pro-
_o.nmwm, infarction, (3) Trauma may cause bleeding
MMHMHM:M:WM__W_S&:m to En.nmsman_ incracranial
e monp s sequent additional damage. (4)
ues in the body, the brain swells
when traumatized, lead; : )
il pressace st ﬂ.r eading to increased intracra-
(5) Compound mpmnmwwﬁvm_@ ©% brain damage.
brain to infection. (6) H oL 50 ikl opens the
scatring of brain ﬂwww:m. "M»m ﬁB:BM.F can produce
a focus for lacer epile n.. e scarred tissue becomes
Pticseizures, Indeed, the sud-
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T ance of epileptic seizur,

- appear seizures iy,
. w% By b nB.nnﬁ_ & beed :;_,d__. Aelalthg)

e from automobile accidents) ~:< :,..::.,:,

B s of years. Preceding

Open-Head Injurles

Om%.rnw.m injuries m:n._:% traumatic braip ini
esi which the skull is penetrated, ag 5. .: e
L missile iocnm.m. or in which ?:m_sn_:.%”“_.,_”z:;.
ene crate %n vnw_: substance, Open-head m:.” cna
“pow striking differences from n_omﬁ_-_ﬁs;_,:. "
s Many vmww_n who have open-head ma:_.._n.,“ ___.-
sot lose nonmn_owmm_nmm. and there is a nns%sn. wc
hem to have distinctive symptoms that EEW\:MHN
dergo rapid and spontaneous recovery. Neurologi-
«l signs are often highly specific, with the mm%z
of the injuries often closely resembling those o.ﬂ
surgical excision of a small area of cortex, as illus-
wated in the following case:

J.S. was injured in November 1944 by a bullet
which penetrated the brain in the left parieral
region. He did not lose consciousness and walked
about two miles to meet the stretcher bearers. For
about an hour after the injury he was unable to
speak and chereafter his speech was slurred and
hesitant Eﬁwrp&&. On examination, during
which he was fully conscious and co-operative, he
had slighe right facial weakness and arm and leg
 reflexes were brisker on the right. The operation
took place in a mobile Neurosurgical Unit 44
hours after wounding. - - - Five days after
wounding, he was admitted to the Oxford Head
Injuries Centre and was found to be in good gen
eral condition but had some aumbness of n.:m right
hand, chiefly of che third and fourth digits al-
though this had :Eunoﬁm since SEQ.. . -
Three months after injurys the E.ﬁm_ma_u MHMQ
duced pain sensitivity} of the right side of the wrn
had persisted with slight Joss to pin P* ick o<M.M he
fingers and palm of the right hand o foe nse at
wrist, and also slight decrease of vibration 3
" the fingers and wrist of the right hand-

 phasia was described as “not very marked

NuR
ROLOGLe
~D:_f>_. :_m—::.::z

164, fe

The specifici [
e specificity of pe
_:s:_: $ o)

Cloaad-Head Injurlas

s ries resule from a blow o the head,
nich subjects the brain o a varery of }

of the bone inward, even if the akull i noe fras
EE_. Second, this pressure on the hrain ai he
time of the coup may force the hrain againa ihe
o_u_uom:m side of the skull, 12:7: ._:m an addin 1l
bruise (contusion) known as a counpercunf (see
Tigure 7-5 and the CT scan in Fignre 6-7). Third,
the movement of the brain may cause a pwisting of
shearing of nerve fibers in the brain, producing
microscopic lesions, These may occur ghraughont
the brain but are commonest in the froneal and
temporal lobes. In addition, the pwisting diel
shearing may produce damage to the major ber
cracts of the brain, especially those crossing the
midline, such as the corpus callosum and anterioe
commissure, As & result, connection berween the
cwo sides of the brain miy be disrupred, leading to
what is known asd disconnection syndrome (see
Chapter 20). Pourth, the brulses and seralng
caused by the impact iy produce bleeding c:..:‘
orrhage). Since the blood is trapped within the
gkull itacts as @ growing miss (hemotoma), é.::
exerts pressure on surroundling Sraceures, Hinally,
as with blows 0 other parts :J the bady, hlows to
the brain produce edema, which 1s & collection of
fluid in and =8=_A:_ damaged tissue, :...:::,r;
another source of pressure On the E.._ 1 tissue
Qom&-_éu._ ..:7:.._2 are r_.._g,__—.w_,_v\_.,_..:._:_,d |
by a lack of consciousness resulting from erain o
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fibers in the
fibers often Sustaj

Oma—can serye € severity of
damage, becayge ; : i .

ity, intellectual 5:55:5"‘ and d
skills, The i

dents are particularly severe becg
moving when the blow is struck, thereby incregs.
ing the velocity of the impact and hence

suffering prolonged com, show diffuge brain in-
jury and enlarged <§En§luﬁa associated
with poor outcomes,

Two kinds of behaviora] effects resy, from

BASAL v, IEW/

cerebral hemisphereg most :mncm:% damaged in
(arrovi) to the forehead of occiput can Produce g

- Left, the bioy, directly damages the brain Right, the

ties are usually reflected in
of inability to concentrate or

as they could before the acct
dent, even though the intelligence rating may stil

_X.. well aboye average. Indeed, in our anam:nm.
brighe People are the Mmost affected by closed-hea

Patients’ Complaings
to do things 55 well
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cognitive deficits, a result chat unders

Z_“.C:C_AX...:S_

- jores DECEISE they are acutely aware .
i

” o jtive skill that prevents them .,_.ca%m loss of
5 theit previous competence leve] feturning
o omﬂ_-:n?_ injuries that dama

remporal _ov.mm also tend to rmmnns.a frontal
octs OD wﬂwv_n s personality and mo%_m:_mom:”
_ According to Lezak, relatively mni_w_. adjust-
aaffic accidents who have sustained mm<Mn_Bm of
injurics ever resume ;.5: studies or return "M :n.E_
ol niw_o<3m=n. or if they do reenter e gain-
mo—.hm, n?ﬁ% &O sodata lower —n<n— nTN_._ —unmonucn_n

Despite residual capacities that are often consid
able, one combination or another of impaired .“m-
gative and apathy, lack of critical capacity mnmnw..
ave  social judgement, nr.__&mr:mwm. and
nmo%:nmanw. inability to plan or sustain activity
jmpulsitivity, irritability, and low frustration S_H
erance is Jikely to render these patients unemploy-
able or only marginally employable. These same
qualities also make a person who has sustained
moderate to severe head injuries at best a nuisance
at home, at worst 2 terror. By virtue of these
qualities, and again despite their residual capad-
ties, these patients are rarely able to form or main-
tain close relationships, so that those who have not
been rendered silly and euphoric or apathetic by
their injuries, are often lonely and depressed as
well. (Lezak, 1983, p- 170).

The diffuse nature of the chronic effects of
closed-head injuries is often not associated with
any neurological signs, and patients are often re-
ferred for psychiatric evaluation. Psychological as-
sessments are especially useful here, because sett-

ously handicapping cognitive deficits may become
immediately apparent in the course of 2 %n.:ocm.r
assessment, even though they ar¢ not obvious 10
casual conversation. Many of these patients appear

. . P 1 tan-
normal in a vmwnro_om_nw_ examination with §

i . {al neufo-
-~ dard intelligence tests, Of even SBBQ_Q&:N%%-
: : e
psychological test batteries, bue careful & e
reveal sever

chological ~ investigation may

C_.ﬁcwﬂ—um«n.ﬁ
139
need for
acareful and
o .
cal assessment (see Ch mpetent sm:novawn_..o_cmu‘

apters 27 nTnQCmT 32).

EPILEPSIES

Epil 3
a_wnnwovm% 1S a nos.m.io: characterized by recurrent
g graphic seizures of various types that are
sociated with a discurbance of : 4
though Epilepcic enisnd M_mo consciousness. Al
vulsions, seizures MG Mm B
. , hits, atracks, none of these
terms is entirely satisfactory, since the episodes can
vary greatly in nature, Epileptic sei P
common: re. pt m.vnn seizures are very
on; 1 person in 20 will i least
onie seizure during b ll experience at
people are g his or JQ rmnn:dm. Most of these
seizures d not truly epileptic, however, for .nrn
o 0 not recur. The prevalance of multiple
is much lower, about 1 in 200.
.H..wn cause of epileptic seizures was unknown
,.SE the development of the EEG by Hans Berger
in 1929. The technique made it possible to dem-
onstrate that different variedes of epilepsy are
associated with different abnormal  electrical
thythms in the brain (see Figure 7-6B—D)- Some-
times epileptic seizures are dassifiable as sympto-
matic seizures; that is, they can sometimes be
idendfied with a specific cause, such as infecdon,
trauma, tumor, vascular malformaon, toxic
chemicals, very high fever, or other neurological
disorders. But other seizure disorders, called idio-
pathic seizures, appear 0 arise spontaneously
and in the absence of other diseases of the central
pervous system. The cause of the abnormal electric
discharge within the cell is pootly understood, al-
though it 18 likely that it creates some type of
abnormality in the neuronal membranes.
Alchough it has long been known ngm mv.&.mwm«,
funs in families, it 1S s:mr& that there is 2 mﬁmﬂ.n
gene amnonmwzn for the seizures, Gm.Bawm the ina-
dence is lower than would be predicted from g€
netic models. It is more likely that certain geno-
i mOm.:.Bs to seizure problems

€s ;
tyP! ertain m=<.=o=9n§& circumstances.

mzn: c
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o even years, Thus, it is

| e Wik, o 1Y ahing

4, W

g ocdora b

Scanned with CamScanner



iG]

AR
142

A3

o peenr G

gy (8
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Loss of cons e st ©
complete cotlapse o sy he victing forg
Theee s ofien amnesia, e [ lost Q00K
seiwire desetfand the perio o _, eiznres (o haved
’,3,7_2.2:2:,». T is comimon .:?, arcteristioy
MO ompoanent, although _::.:, p haking
vary vonsiderably, 1o some ,_%,.,z, ements h
movements; in orhers, auromatic i
as rubbing the hands or ..~_n.,d.__fn.,_..__.. confirmed
N s of emlepsy 18 us \
The diagnosis of epileps) Sdcip i
by EBG. However, in some epileptics, _,.. .ﬂ ol e
dificult to demonstrare except under ,,.?. e
cumstances (6., an EBG recorded during ; \
. B oAt Ay ~ 3y
. d not all persons with an abnormal BEG actually
b i In f stimates suggest that
have seizures. In fact, Some estimaces § .,_A; .
4 people in 20 actually have abnormal BRG pi
s A rided a more reliable
terns! Recently PET has provic "
measure of funcional abnormalities, although _. e
" N Moy o AQ
cost for this method remains prohibitive, Studies
of cerebral blood flow (see Chapter 15) may pro-
vide 2 less expensive alternative (see Engle).

atingg the
fousess.

Types of Epllepsles

Several classification schemes have been published
for epilepsy. Table 7-1 summarizes the ones in
common use,
Focal seizures are those thar begin locally and
then spread. For example, in Jacksonian sei-
zures the artack begins with jerks of single parts of
the body, such as finger, a toe, or the mouth, and
then spreads. If it were the finger, the jerks might
spread to other fingers, then the hand, arm and so
on, producing the so-called Jacksonian march,
gm.aaon made the prediction g, 1870 that such
Setzures probably originaced from the poine (focus)
1n the neocortex fepresenting chae region. He wag
later proved correct,
Complex Ppartial sejzype
originate in the temporal Jobe,
m.wacg% in the frongy lobe
seizures are characterizeq by thre
festations: (1) subjectiye feeling

S most commonly
and somewhge less
- Complex partial
€ common mgp.
8, such ag forced,

N
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‘/._._ﬂ,__”_..m.,_.._.,._w_ GOCON larlly €16H¢ f
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Qonarlizen] SeLE

il W
ayimmatieal \
:__V.,._.._“...,___“;. allicka (pell nal)

[onie elonk (arane mal)

[onle
Ulateral nyaetante
",_“,_, atlacka (akinete)

ifi s » |

.:..;z,é.m&.\,,ﬂnﬁ.:”__:_Ea clata, INCIICIBE FRany jrrsang
o f pl2LIra
mm"_ﬁh__éa:_z cm_in__.\.a: %S: A

fwatl)

al antae

O wiihoul laeal anasl

reperitive thoughts, _.._.%.:::_.,_ dm: mood, A...wu__.:m._
of déjd vu, or halluclnations; (2) :.:_:.:.: w.::_
repetitive stereoty ped movements ,..,.._,_ - lip
smacking or chewlng, or the repet _:::. obaces such
as undoing buttons and the like; (3) positueal
changes, aftlicted persons sometimes assuming ca-
tatonic, or frozen, postures,

Generalized selzures are bilaterally symmer-
rical without local onset, The grand mal acack
is characterized by loss of consciousness and stereo-
typed motor activity, Typically, patients BO
through three stages: (1) o tonicstage, in which che
body stiffens and breaching stops; (2) a clonic
stage, in which there i thythmic shaking; and (Ma
POSt setzure (also knowp A postictal) depression,
“no“,ﬁ.,:””.h,””m, _,””_“,_p“:, _,. ~n,::_,:,,.§_. About 50% of

In the pee - t ”25 ed by an aueq,
loss of :5%2:9,,.“,““:.%_. .:7%.:.2 aeeack, chere iy
activity excepe _,,_E_h._:»., which 992 3 16 motor
rolling the eyeg .:s:_:,r o Juring dhe head or
seldom cz@ﬁ:_:m :_“ﬂ“_”ﬂ_:%mz. ,,:.c,i r)..m.c_“ ,_:::3:_‘
& petit mal sejpy g o The BEG record of

:._f:,.
‘:.,. . F,:_u....,. :
u\.f%_ro and waye, YPreal pattern known as
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Akinetic seizures are ordinagi)
5 % an
children: Usually the child co i

Y on]
_35 Y seeqy ;
. . ISES ¢ N in
without warning. These seizureg »Bf:_h_aa_v and

C:n.:

. ma of ve

g few seconds with no vcw::/»u_\ MM_ (P after ::N
I

~ falls that these children have Gty by ,3.23. The
ous in themselves, and it ig not ::nn quite dap, et
 hildren to wear football helmers :c:.:so: for the
be nonz.o:mm. by medication, Ntil the fig tany
; zwdn_o:_.n SPasms are masgive <o
 pasically consist of a sudden flexion € Seizutes thy,
the body and often begin with OF extension of
A :._n:.ao:wm earlier, seizures uwwn.,c ;
in any epileptic patients, even thoy ~n continual
 may be chronically abnormal. Tabje W.awﬁrn EEG
rizes the great variety of citcumstances gy Summa-
able to precipitate seizures. Although o:n»mnwﬁ%n»n
by the wide range of factors th struck

at may precipj

4 . t
seizures, a consistent feature is that the FM »:nﬂ.m
. . .. is
_ most epileptogenic when it is relatively inactive

and the patient is sitting still.

TABLE 7-2. Factors that may precipitate seizures in
susceptible individuals

 Hyperventilation
* Sleep
 Sleep deprivation
Sensory stimuli: Flashing lights
Reading-speaking,
coughing
Laughing
Sounds: music, bells, etc.
Reading
Trauma
. 'Hormonal changes: Menses
: Puberty
Adrenal steroids
>q$:oooz_8:on:_o
: hormone (ACTH)
.mmé_‘
Emotional stress ,
~ Drugs: Phenothiazines
v Analeptics
Tricyclic mood elevators
Alcohol

“Source: After Pincus and Tucker, 1974
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5 raAstrmant ot mo:nué\
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;_.:m ) d_“:::m foe a?:;m._ﬂu " an antienn-
) ;”,1 <h as diphenylhydanenin (PR
+ Penobarbieal, and several aebiors u:.

al orhees. AR

™M by which rhese drugs see is

PN ok it h
pre :3»7_... inhibit the dischasye

) r.}a Mechanis
MS:.E? they
of abn A
orm
3»3?3:%.&5:.;:,, by stabilizing the nenronal
zure pe Z. medication fails o alleviate the sei-
; problem sarisfaceorily
ormed to remov "

surgery carg be per-
i 5 .
Ng In patients

B ﬂ)m focus of abnormal funetion-
with focalized setzures,
e oy el s b
moved th v Wil . Horsley and 3,12» te-
the cortex in an attempe to alleviate sei-
zures. The modern techni of s for o
_nvm< s s B _Q:M 44 surgery for epi-
1920s in %ﬁ. wﬂm Y Otfrid am:mnz..a in the
by b ermany. Wilder Penfield, stimulated
x —m studies with Foerster, began a prolonged
mDm::mn study of the surgical treacment c_,mﬁ:m_u.ﬁ.
in 1928, when he founded the Montreal Neuro-
logical Institute for thar purpose. Penfield was
soon joined by Herbert Jasper, who introduced
EEG to the operaring room, and by D. O. Hebb
and Brenda Milner, who introduced the neuropsy-
chological assessment of Penfield’s surgical pa-
tients. Together these four and their colleagues
developed a technique of cortical removal of the
epileptogenic dissue from victims of focal epilepsy.
The technique has been remarkably successful for
this form of epilepsy. Their team approach to the
treatment of a neurological disease provides a
model of the marriage of basic and applied disc-
plines in developing an effecve treament for a
neurological disorder.
Today, epilepsy is 2 particularly imporrant dis-
ease for the neuropsychologist, because panents

rreated surgically for che relief of epilepsy form one
of the best populations for neuropsychological
study. Because the extent of surgical removal can
be catefully charted at surgery and r.p.,:nsn& é.:r
both Eccvn::?d and postoperanve vn.rﬁ.,wb
:ac_.ﬁd.fg_cm.;a have an excellent source of in-

formation on brain-behavior relations 1a humans.
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v TUMORS

A tumor (o neoplasint) iy a4 mass of e H3HY
that pesises and grows indepeaddeady of
rounding seeactures and has no ph ol
Brain tumors do not geow teom neneons |
from glia or other support cells, The e
tumors grow varies widely, depending oo the ()
of cell that gives rise to the tumor, T acc o
for a relatively high proportion o nenralyg al
disease, and next o the ucerns, the heain i ....c
commonest site for tamars, It is passible (o listin-
8uish between benign (chose not i Vot eear
after removal) and malignaag (those likely o recnr
after removal and thag trequenly progress, he-
coming a threar to life) cumors. Alchough the dlis-
tinction berween benign and malignane cumors is
well founded, the benign tumor may be as serions
as the malignanc one, since many benign thimors in
the brain are inaccessible to the surgeon withoue
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symptoms and Diagnosla of Braln Tumorsa

The recognition of a brain tumor may be divided
into three phases: (1) the gugpicion that A umor
may be present, (2) the dingnostic confirmation of
the tumor, and (3) the pre ge locaddon of the

rumor within the pervous systenh. "The penerallz d
symptoms of brain tumors, which result from in-
SeUIe, include headache,

creased intracranial pr

vomiting, swelling of the optic disk ::_:Ec_:.::;.
slowing of the heart rate c:.,z_f.:_.._._a. mental
dullness, double vision E:i::r;. and, finally,

convulsions. It would be rar¢ indeed forn patlent

to exhibit all these 3;:_:::;. most of which pesult

from a marked increasc in ..:__.E._.:::__ ressure:
Other signs and symptoms depend on the 3::.”.,
location of the tumor: Thus, umor in the s:.;:
z0nes would be mor¢ likely to disrupt gpeech (ha

‘would a tumor in the visual cortex:

Typaa of Braln Tumara

here are three ajoe types of beain tmors, dis
::x:i:i o the haala ol where they G At
phlonis, neninglons, aned etastie o

Qlloman. Glloma @ peneral ter fut those

P tamons e e from gl cells and inble
(e the Bradn subatanee Roughly 437 ot all
Byraln tuto aee plion. Cliommas, TANEIE from
(he releively Denipa o the hightly miakipnant. vaty
consiclerably 0 hele tesponae 1o preatment. e
canne the dettled des dption of types of ghomas i
{ote important Lo (he neurolopist andd neurosue
peon o to the :2,,,3,3;::?.”.2. wet u,..e,_
Driclly desc glhe only the most frecuently oceurnin
types ol plion ARLEOCY RO, phioblitomits, ar

::i::._7::.:.:::._
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146 ma for these tumors to e 9.952
e skul: 1f meningiomas are o, "
e skull- :
Astrocytom® f Mw chey cend not tO recur. k)
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rowth of astre :
w::ié..:: tic Tumors: Metastasis is the trangg,,
_ ta .

being comMe

Because they
- heir slow Brow

of their sl o

n .«._2.‘.4?._.____“, the prt 8 ki

Onee tt )

chis rype of camor is rc !

erative survivals occasiond

th ratc,

ighly .a,u_mm__»ap rap-

as. These arc h Jults, espe”

s%ansa
Glio
cially men, over 35 years of »m_a o i camor
account for roughly 30% of glio e of gosss
:.3.5::«83 the sudden gr0

nee  formed only during
blasts, cells that are oR__E:_M_MMM e some exts

y of the brain
development .oa b ned out 25 the

suggest that astrocyees cann e made
moﬁgomm:ozﬁﬂoaa. The tumor may

up of a variety of cell types ﬁ:oE&BBm _.::E-
forme) or of a single-cell type Am__oEEBB.m uni
polare), Because these tumors grow so rapidly, a
patient’s life expectancy is usually short, seldom
extending beyond one year after surgery.

Glioblastom: _
idly growing tumors com

A

Medulloblastomas. These tumors ate highly ma-
lignant and found almost exclusively in the cere-
bellum of children. Medulloblastomas account
for about 11% of all gliomas. The tumor results
from the growth of germinal cells that infiltrate the
cerebellum or underlying brainstem, The prog-
nosis for children with these tumors is poor; the

postoperative survival period ranges from Hw to
2 years. .

Meninglomas. Meningiomas are growths at

tach g
cd to the meninges, o protective ouger layer

the brain,
most benign of

of the brain, They grow entitely outside
are «E_ encapsulated, and e the
all brain tumors Although mep,

one 0rgan Of Part to anothe,

; from =
of disease ::nnnmm with it. Thus, a Metag;

Noy

an

ne that has become 83%
<

brain is ©

rin the

anw st ansfer of tumor cells from some oth
lished by most commonly lung or g

region O % " incommon for the first indicy
cancer tO be evidence of brain anw

ng the brain are usually multiple, :sr_

mplicated and Prognosis poor.

of lu
zmnmmnmmmm to
Em nnmmnambn Cco
Other Tumors. .Ax\n 7»40. considered only g,
major tyPes of primary brain tumors; there g
however, many morc less common types. One of
these, the pituitary adenoma, 1s a tumor of the
pituitary region. Although the pituitary is ny
really part of the brain, tumors there produce pres-
sure on the brain, and owing to the close relation
between the hypothalamus and the pituitary, such
tumors can produce significant functional abnor-
malities in the hypothalamus. For a detailed dis-
cussion of other brain tumors, we recommend
Baker and Baker’s extensive text.

Treatment of Brain Tumors

Mwwmwwoﬂh”m%cmrq@mnamcn of brain E:,_o.a.wm
rmmﬂo_ommna dicx msn ,.w om_w ﬁm« to make a definite
moved, but ﬁwmm_m. feasible, tumors are re-
success %vm.n% 5 tumors m_mmﬂrma in a.x.. body,
apy is usefu] for M.m»m_% %mmso.m_m. Radiation thet-
such as gliohlaseo cating certain types of tumors,
well as for some BBmm and medulloblastomas,
has not yet been €tastatic tumors. Chemotherapy
brain tumorg ey mwnnmmmm:ﬂ in the treatment ..Vm
> OASDW In part to the m_mmﬁﬁ_Q in

getting dry, S

g Z |

distribyge mm EM w:»” the blood-brain barrier 14
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¢Sk and 3@:8 pressure where there is ede
7::&;.1 of pus. e
Zn:_.e_“ mycotic nor parasitic infections can |
,nm:,a;n::.__v. treated, although antibiotics u.:n. :a o
ased to treat associated disorders Sreonen

(\ DEGENERATIVE
DISORDERS

Many m.mmnsmnw o.m the nervous system involve a

progressive deterioration of brain tissue and be-

havior. In most cases there is a specific loss of some

region Of system in the brain, which produces a

distinctive behavioral syndrome. The commonest
degenerative disorders and their probable causes
are summarized in Table 7-3. We shall consider
only the dementias (Alzheimer’s, Pick’s, and
Qn:ﬂmni?.?rov.w diseases) here, as the other
disorders are described in detail elsewhere in the
book. Parkinson’s disease, Huntington's chorea,
multiple sclerosis, myasthenia gravis are discussed
in Chapter 13; KorsakofF's syndrome is considered
in Chapter 21. Alzheimer’s disease is further de-
tailed in Chapter 31.

Alzheimer’s disease accounts for about 65% of
the patients diagnosed as demented and has genet-
ated a great deal of interest recently because it may
provide a good model for the study of senility in
general. Although a distinction was once made
between the onset of senility prior to age 65 (pre-
senile dementia of the Alzheimer type) and onset
over 65 (senile dementia), there are no longer
strong grounds for distinguishing berween these
disorders, since the pathology is similar, The term
Alzbeimer’s disease is now commonly used € refer
to both presenile and senile dementia. The disease
begins insidiously, eventually afflicting about 5%

of the population over ag¢ 65. Postmortem study
of the brains of Alzheimer’s patients has recently
led to a majot breakthrough in ouf understanding
of this and related diseases. It has been known for
‘some time that the brains of these persons ar¢
characterized by abnormal neurofibrils (neuro”

DISOY X
RDERS 151

TABLE 7-3.  Summary of common dagenarative

diseases

D ‘ ‘ v prora
; 3,9:.2 Probable £ause
Alzheimer's diseasa Loss of cholinergic

neurons in nucleus
basalis of Meynert
nading 10 deavelopment
of senile plaques and
neurofibrilary tangies
Pick's disease Atrophy of frontal and
temporal lobes from
unknown causes

Cruetzfeldt-Jakob's Generalized cortical
disease atrophy from unknown
causes
Korsakoff's syndrome Atrophy of medial

thalamus and marmillary
bodies from chronic
excessive alcohol
consumpticn

Huntington's chorea Degeneraticn of pasal
ganglia, frontal cortex,

and corpus callesum
due to a genetic
abnormality

Parkinson's disease Loss of striatal dopamine
due to degeneraticn of
the substantia nigra
Multiple sclerosis Abnormal neural activity
due to loss of myelin
Autoimmune disorder
causing moter muscle
receptors to decrease

Myasthenia gravis

fibrillatory tangles), neuritic plaques, and the
loss of nerve cells, but recent neurochemical studies
have suggested that there are other changes, in-
cluding the amount of serotonin, dopamine, and
norepinephrine in cells. Careful study of the brains
of Alzheimer's patients suggests that the plaque
cortex coreelates with reductions in

density in the
In addition, cells in the

chese transmitter syStems.
cortex, particulacly in the entor
hippocampus,
areas of the cortex lose their dendrites.

hinal cortex and
degenerate, and cells in tertiary
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coms chat are virtually s&mnams.%uv_m clinically
from those of Alzheimer's discase, but at autopsy
the diseases can be distinguished. In Pick's disease
the cellular degeneration and atrophy are confined
to the frontal and temporal cortex, and the plaques
and tangles characteristic of Alzheimer's disease
Ma not evident, Creurzfelds-Jakob's disease differs

_ MH:MM%GQ cwo in that its course is very rapid,

just 2 few months o stupor

death. Memory loss is promi s td

but deterioration can WmoBSmE o (e ucse

day. At auropsy, there is Bnmm:am_ By m»< ©
the cortex in m&._.aoa to . mnns..m_ﬁan_ thinning of
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MENTAL DISORDERS
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Afectivo disorders
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pissoclative disorders
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Factitious disordess
Disorders of MPulse control not elsewhere classfe

Adjustment disorder
psychological factors affecting physical conditio
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