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CHAPTER |
| NTRODUCTI ON

The acquired aphasias of childhood are those |anguage
di sorders that appear after a period of normal |anguage
devel opnent and are secondary to cer ebr al dysfunction
(Robi nson, 1937). Acquired aphasias account for 4% - 7% of
cases of |anguage i npairnent in children. Traditionally
chil dhood aphasia has been <classified into traumatic and
convul sive subgroups and nost clinicians view the results of
severe brain injury particularly after closed head injury as
being typical cases of Acquired Childhood aphasia (ACA).
According to Murdoch (1990), the nobst common cause of ACA is

traumatic brain injury (TBI).

I nci dence of TBI is approximtely 200 per 100, 000
popul ation and trauma in US is identified as the third
| eadi ng cause of death (Turnkey, 1983; Gualtieri, 1985).
Al so, it has been found that nore than twice as many nmal es as
femal es suffer fromTBI. Head injury (H) has been reported
as the leading cause of death in children before the age of
15 (Ewing, 1985), and the age group having the highest

incidence of TBI in children is identified as 4-5 years.



Head injury could be open or closed. I n open head
infjury (OH'), the brain/nmeninges are exposed and the danmage
produced could be focal, while in closed head injury (CHI),
meni nges remai n intact even t hough t he skull may be
fractured. In CH, there are 2 <categories of brain injuries
- primary and secondary. Primary injuries occur imediately
foll ow ng i npact. Secondary brain injuries include epidural
hemat oma, acute subdermal hematomm, intra cerebral hematoma

hypoxia, brain stem conpression and cerebral edema (Pang

1985).

CH are also called diffuse axonal injuries (DA)
because they result in diffuse shearing of axons with their
myel i nsheaths in the brain. Axonal shearing is a major cause

of unconsci ousness in these patients.

The consequences of TBI

Severe TBI changes the way all of us live and the change
i s sudden and profound. | medi ately followwng the trauns,
once healthy and active children find thenselves fighting for
their lives and experienci ng years of medi cal care,
rehabilitation and an atypical life style. The nosaic of

cognitive, physical, comunication and social disabilities
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occur following TBI and nake the journey of |anguage recovery

difficult.
At | east 10% of the individuals who survive a
significant H are likely to have residual deficits that

result in total and pernmanent incapacity (Kingston, 1985).
The majority of the remaining H victins are likely to suffer
at least sone transient cognitive, notor/sensory aberration
and 40-80% of these patients wll have residual physical,
intell ectual or behavioral deficits (Fisher, 1985; Levin,
Benton and Grossman, 1982; National Head |njury Foundati on,
1982) .

The disabilities after H are conplex and varied and are
sel dom fully recogni zed, even when they are, their nanagenent
Is often difficult. The main reason for this is that the
mental deficits domnate and these interfere both wth the
patient's ability to cope and wth the capacity for
cooperation with those trying to help the patient (Jennet,

1983).

Comng to the spontaneous recovery (SR in these cases.
This clinical group is known for its rapid and conplete

recovery, however the traditional 6 nmonths cut off for SR of



function has recently been scrutinized by many researchers,

particularly in relation to linguistic skills.

Jordan and Murdoch (1993) indicated that although mldly
CHI children typically denonstrate nost recovery during the

first 6 nonths post injury, severely CH children appear to

denonstrate nore gradual inprovenment in speech and | anguage
skills with recovery continuing well after 6 nonths post
injury.

The | anguage functioning of children with CH has been
eval uated by various researchers. The perfornmance of these
children on battery of |anguage assessnents has been conpared
to that of normals. Results indicated that various areas of
| anguage conpetence (syntax, semantics, pragnmatics) appear to

be conprom sed after chil dhood CHI.

At times, the |anguage disorder found anong those with
TBI are nore than sinply a reflection of underlying cognitive
deficits. At other tinmes, specific |anguage processing
deficits occur in conj unction with cognition rel at ed

conmmuni cati on di sorders.
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Various ternms are used to describe |anguage deficits in
this clinical group. These include ternms |ike aphasia,
subclinical aphasia, |anguage of conf usi on, cogni tion
| anguage di sorder, cognition comrunication disorders. The
last 2 terms are the nost recent ones. These so called
"cognition comunication deficits" are result of diffuse
damage to the brain that result in deficits which span a

broad range and type.

Various studies in this area suggest that follow ng

severe CHI, children may exhibit a nultitude of |anguage

i mpai rments, which include difficulties in syntactic
conpr ehensi on, | exical conprehension, i mpaired nam ng and
lexical retrieval, syntactically sinplified expressive

| anguage etc.

Since research in this area is very limted, specially
in Indian context, the only investigation being by Bhavna
(1995) on Language inpairnents in adults after TBI, the
present study was undert aken to delineate the various

| anguage inpairments in children subsequent to CHI.

This study is the first of its kind to explore |anguage

deficits in children subsequent to CHI.
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CHAPTER | |

REVI EW OF LI TERATURE

Chi | dhood aphasi a, in general, refers to |anguage
di sorgani zation from focal cerebral |esions that occur during
chi |l dhood. Acquired chil dhood aphasi a (ACA) refers to
di sturbances of |anguage due to cerebral |esions which have
occurred after |anguage acquisition. Lees (1993) has defined
ACA as "those |anguage disorders that appear after a period
of normal | anguage devel opnent and are secondary to cerebral

dysfunction”.

Differentiating devel opnental aphasia from acquired
aphasia, MCarthy (1968) coment ed t hat devel opnent a
dysphasia is a condition in which either poor endownent/brain
injury occurring before, during or after birth prevents the
child from acquiring |anguage. The disorder of devel opnenta
aphasi a (devel opnental |anguage disorder/specific | anguage
di sorder) is manifested when a child fails to learn to talk
normally, but a frank neurological basis is not apparent.
Acquired aphasia sustained in childhood, however, interferes
with the devel opnent al process of |anguage Ilearning and

di srupts those aspects of |anguage already nastered.



As pointed out by Lees (1990), there are many probl ens
in looking at natural history and clinico pathol ogical
correl ati ons of ACA. (1) The pathological classification is
i nsecure, particuarly over localizing the |esion. (2) Many
previ ous studies |ack adequate |anguage tests to docunent the
severity of the aphasia or the course of recovery. (3) The
nunber of children in any of the aetiological subgroups are
smal | . (4) A decision nust be taken about the inclusion of
children with epilepsy. (5) The shifting basel ine of
cognitive devel opnent in childhood demands age dependent
normati ve data and an awareness of possible critical periods
for | anguage acquisition. (6) The influence of both medica
treatnent and therapy is often ignored in publications. (7)
Also, it is not possi bl e to state definitively where

chi | dhood aphasi a ends and adul t aphasi a begi ns.

Fascination of ACA is due to the nystery that surrounds
it. One of the comonly held beliefs which has now been
challenged is that ACA is transitory and that its sequel ae
are very few absent. This has contributed to the rarity of
studies in this ar ea. Although a few studies in this
clinical group are available from 1940s, ACA has becone a
subject of significant research and clinical interest since

1978.
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According to Gut t man (1942), ACA occurs in sane
regularity as it does in adults. However, Robinson (1987
1991) who has researched extensively in this area has found
no large scale studies on epidem ology of ACA, though snal
scale studies are present in literature which suggest that
they are considerably rarer than devel opnental | anguage
inmpairment. They also highlighted that ACA accounted for
between 4% and 7% of cases of | anguage inpairment in

chil dren.

Traditionally, childhood aphasia has been classified
into traumatic and convul sive subgroups. Most clinicians
view the results of severe Brain Injury, particularly after

C osed Head Injury, as being typical cases of ACA

Estimates suggest that in the United States each year
there are more than 1 mllion cases of Head Injury requiring
hospitalization (Berrol and Rosenthal, 1986). At |east 10%
of the individuals who survive a significant H are likely to
have residual deficits that result in total and permanent
i ncapacity (Kingston, 1985). The nmgjority of the remaining
H victinms are likely to suffer at |east sonme transient
cognitive, nmotor or sensory aberration and sonewhere between

40%to 80% of these patients wll have residual physical,



i ntell ectual /behavioural deficits (Fisher, 1985; Nat i onal

Head I njury Foundation, 1982).

Since "The brain is the sum total of all we are", as
Nobel Prize Laureate Sir John Eccles (1983) states, injury to
this structure, which constitutes our very bei ng, i's
inherently going to have a nmultifaceted inpact wupon all
aspects of behaviour. Accordingly, it 1is necessary to have
an understanding of many |evels of the nechanisns of Bl and

its effects upon our behavi our.

Prior to the recent advances in energency nedici ne, nmany
patients with cerebral injury died (Lillehei and Haff, 1985).
However, since the 1960s, the advent of energency prograns,
t he devel opnent of regional trauma centers, and availability
of neurosurgeons, along with the devel opnment of critical and
acute care managenent of the Bl patient, the individual with
a Bl now stands a better chance of survival (Mller and
Jones, 1985) which has required the devel opnment of prograns

to neet the long term needs of these individuals.
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What is a Traumatic Brain Injury (TBI)?

TBI nmeans an acquired injury to the brain caused by an
external physical force, resul ting in total /parti al

functional disability/psychosocial inpairment, or both that

adversely affects a <child' s educational performance. The
term applies to open/closed head injuries resulting in
I mpairments in one/nmore areas, such as cognition, |anguage,

menory, attention, reasoning, abstract thinking, judgenment,
probl em sol ving, sensory, perceptual and nmotor abilities,
psychosoci al behavi our, physical functions, i nformation
processing and speech. The term does not apply to brain
injuries that are congenital/degenerative, or brain injuries
i nduced by birth trauna. (Individuals with Disabilities

Education Act Federal Register, 1992).

Bl is considered significant in the context of one/any

conbi nation of the follow ng

(a) alteration in the level of consciousness sufficient to
produce a G asgow Coma Scale rating of 14 or |ower
Table-1).

(b) post traumatic amesia of 5 m n/greater.

(c) physiologic evidence (eg. EEG), radi ol ogic evidence
(eg.CT, MRI), or objective physical findings (eg.

paral ysi s, aphasia, sensory deficit).
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Eye openi ng Best ver bal Best Mot or
response response
4. Spont aneous 5. Oiented 6. Responds to
3. Nonspecific 4. Confusion verbal commands
reaction to di sori ent ed 5. Localized nove-
speech. 3. No sustai ned/ ment to term-
2. Response to coher ent nate painfu
pai nful stimul us conver sati on sti nul us.
1. No response. 2. No recognizable 4. Wthdrawl from
wor ds. pai nf u
1. No response sti nul us.
3. Decorticate
post ure
2. Decerebrate
post ur e

1. No response

Table-1 : Itens and categories on the 3 sscow Coma Scal e

Source :Teasdal e and Jennett (1974)

Wiat are the causes of H ?

The majority of the H occur as a consequence of notor
vehicle accidents, followed by notor cycle and  bicycle
accidents (Rvara and Miuel er, 1986). Head injuries resulting
fromfalls from heights, pedestrian injuries, and assaults
al so contribute a frequent source (Kaufman, Makela, 1986).
In pediatric HI, child abuse - particularly that caused by
violent shaking - 1is a significant source of cerebral injury

(A exander, Schor and Smth, 1986).
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The primary goal for those wth residual effects on
brain injury is to inprove their quality of life. It is
anticipated that through a better understanding of the nature
of BlI, the neuropathologic processes that occur, and its
effects on cognitive and behavioural outcome, as well as the
di agnostic evaluation and treatnent nethods available, we
woul d appreciate this nultifactorial problemof Bl in a much
better way and work for providing themwth a better |ong-

termtreatment and out cone.

The Neur opat hol ogy of TBI

TBl is an insult to the brain not of a degenerative/
congenital nature but caused by an external force that
produces di m ni shed consci ousness/ cona. It is most commonly
defined as neural damage resulting from closed or open head
injuries followi ng an accident involving the head. Were the
skull is penetrated, as froma gun shot wound, the damage to
the brain is referred to as open-head injury (CH) (Lishnman,
1987). (OH tend to be nore localized than those sustained in
CH (closed Head Injury), where in tissue damage is usually
concentrated in the path of the intruding object (Strub,

1988) (TAble I1).
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TYPES CF TBI

Penetrating B. 1.

Non-penetrating B.1 (CH)

1. The skull
per f or at ed.

is fractured/

2. The meni nges are torn/
| acer at ed.

3. Causes

H gh velocity mssiles
(bull ets, other
projectiles)

- Low velocity inpacts
(aut onobi | e and
ot her accidents,
to the head).

bl ow

4., Imredi ate effects

- death, fracture of the
skul |

- respiratory and cardiac
failure (due to severe
injury to brain sten)

- destruction of brain tissue

on the projectile tract

§the path of a bullet)
urther destruction of

brain tissue and i nfec-

tion because of penetrat-

1. Brain suffers indirect
damage skull may/nmay not
be fractured.

2. Meninges renain intact.

3. Danmage nmay be of severa
types.

- abrasions (scrapes)

- lacerations (cuts)

- contusions (bruises)

- Shearing (tearing)

- inpression trauma (skull
deformation at the point
of inmpact).

coup injuries (trauma at
poi nt of i npact).

- counter coup (traunma on
opposite side of inpact)
(due to the result of
inertia of brain tissue

that | ags behind the head
that is noving forward/
backwar d) .

In NPI, the brain structure

move around wWithin the
cranial structure. The
nmovi ng brain structures

I ng bone fragnents, hair may rub agai nst sharp bony
skin particles. projections of the gl ass,

- bleeding, infection swell- netal and ot her skull,
ing of brain tissue, causing further danage.
hydr ocephal us.

- long term physical, cogni-
tive, |language, deficits.

Tabl e- I | TYPES OF TBI (Crani ocerebral trauna)

SOURCE : Hegde, M N (1949)

"Unit

Il - TBI. A Course book

on aphasia and ot her neurogeni ¢ | anguage di sorders,

P. 241- 258.
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CH are far nore common than OH (Jennett, 1990). In
CH , the predomnant damaging force is that of inpact, such
as resulting fromvehicular accidents. The blow at the point
of inpact is referred to as the coup, where there tends to be
contusion and | aceration. However, the danage is not always
confined to the site of the inpact but also occurs at an area
called the countercoup. Countercoup danage is commonly found
in the case of notor vehicular accidents, where there has
been acceleration followed by a sudden deceleration and the

head is forced into notion before inpacting against a surface
(Qubb, 1978).

It is nore likely that in CH, there would be diffuse
danmage due to w despread interruption and danmage to nerve

fibers from shearing effects when the novenent of the brain

wthin the skull puts strain on nerve fibers and blood
vessels. In addition, secondary effects are often present in
the form of haematonra and oedema (Qubb, 1978). These

condi tions conpound the damage by causing swelling and
pressure within the brain so that a wde range of neural
structures mght be affected. There may also be danagi ng
effects fromconplications such as ischaema, infection or

hydr ocephal us and oxygen deficits (Jennett, 1990).
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It is quite common for contusions (bruising) to occur in
areas where there is the greatest brain-bone interface.
Accordingly, the frontal and tenporal |obes are the regions
nost likely to be damaged because of the peculiarities of the
skull/brain interface. This occurs regar dl ess of t he

site/direction of the initial inpact.

Ef fects of TBI

- Imedi ate | oss of consciousness |asting seconds to nonths.

- S ow and gradual recovery of consciousness or rapid and
full recovery.

- The death rate is highest in the first three days.
Synpt ons of TBI

| Traumati c Hemat oma

Hemat oma - accumul ati on of bl ood due to henorrhage.

Types of henatonma -

1. Epidural Henatona

- Accunul ation of blood between the dura nmater and the skull.
(Due to damaged mddl e cerebral artery bl ood vessels.
Frequent|ly caused by autonobile accidents).

- Massive bl eeding due to danmaged artery.
(as agai nst damaged vein). A frequent cause of death
within a few hours).

- Epidural henmatonma is surgically cleared.
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2. Subdural hemnmat ona

Lacerated cortical blood vessels causing hematoma. It is
the accumulation of blood between the dura and the
ar achnoi d.

- More common and deadlier than epidural hematona. There is
a 60% or nore nortality rate. Auto accidents are the nost
frequent causes.

- Subdural hematoma nmay be acute/chronic. Acute subdura
hematonma has a high nortality rate. Chroni ¢ subdura
hemat oma is common In older patients and in al coholic
patients.

Il Increased Intracranial pressure (ICP)

TBI can cause increased |CP. Accumul ati on of bl ood,

water or CSF causes increased pressure. Accunul ation of

fluid :

- between the skull and brain is hemat oma

- wth in ventricles is hydrocephal us.
- wWith in brain cells is edena.

I ncreased pressure is the frequent cause of death in TBI.
pressure is greatest at the site of injury.

Brain tissues may be displaced from high pressure areas to
| ow pressure areas.

Brain tissue may be conpressed, distorted, stretched, forced
agai nst the skull.

| schemc Brain Eana%? Is due to lack of oxygen to tissues
because of reduced/bl ocked bl ood supply caused by

- breathing difficulties
- slowered down heart rate
- constricted cerebral blood vessels.
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1l Ateration in consciousness, nenory and physi cal
function

Most consistent features of TBI (CH and CH) is
| npai red consci ousness, followed by post traumati c amesi a
(PTA). Even brief concussion could result in destruction of
brainstem cells and | onger periods of cona are indicative of
di sruption of brain reticular activity and damage of a nore

serious nature (Jennett, 1990).

PTA refers to the loss of nenory often observed in
survivors of TBlI and is considered an effective predictor of
the extent of damage and of |ong-term psychosoci al
adjustnent. Inpaired consci ousness produci ng PTA of |ess
than 1 hour is considered mld, whereas that |asting severa
hours is noderate and any period of ammesia over 1 day is

consi dered severe (Strub, 1988; Russell, 1961).

The physical deficits conprise those related to cerebra
hem sphere function (e.g.language expression and reception,
epi | epsy, hem plegia) and those caused by damage to the brain
stemand cranial nerves (eg. visual, olfactory and auditory

i mpai rment s) .
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Prognosi s of TBI

Prognosis of TBlI is not well understood and the outcone
can vary from deat h/ prolonged coma to only mld deficits.
Recovery rates are dependent on variables such as age,
severity of injury, location of injury, preinjury
intell ectual physical and nental status and the nature of
post injury social and nedical support system Quttnann
(1942) finds that children with traumatic etiology inprove
nore than those with vascul ar di sease; however this is not
true in TBlI, specially for patients with severe comas (> 7

days), where the recovery is mninmal (Lange-Cosak and Tepfer,
1973).

In a recent article on comruni cation outcone follow ng
TBI, Ylvisaker, 1992 comented that children with TBI inprove
neurol ogically for nonths/years after the injury and may
recover much of the information and skill acquired before
their injury despite substantial new | earning and behavi oural

sel f-regul ati on probl ens.

Cogni tion and enotion

The neural pathways which connect the cortex (inplicated

In cognitive function) wth subcortical regions such as the
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linbic lobe (inplicated in the nediation of affective
responses) are comonly danaged in TBI. Thus, changes in
enotional functioning can result from direct damage to the
cerebral hem spheres, as well as fromconplications of the

injury such as swelling and bl eeding (Stratton, 1993).

CONSEQUENCES OF THBI

Sone |evel of cognitive inpairnent after TBI is
inevitable. Inpairnents are varied and include deficits in
attention, concentration, nmenory, perception, judgenent,
orientation, conprehension; |anguage and self awareness (Ben
Yi shay, 1983) severely injured children have significant
cogni tive and neuropsychol ogi cal deficits at 1 year after
CHI . Mal adaptive behaviour may be a direct manifestation of
these cognitive difficulties on the child' s ability to

function in areas involving social skills and judgenent.

Behavi our outcomes after pediatric CH have al so been
investigated. In a report fromthe US National Pediatric
Trauna Registry, 30%of children with mld-severe CH had
behavi our difficulties. Geater behaviour problens are
reported in mld TBl children when conpared to severe TBI

chi | dren.
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These affective changes after TBI depend on factors |ike
actual location of damage wthin the brain, severity of

injury, and tinme since injury.

Even the social interaction is knowmn to be affected
after TBI. Even when a head injury is relatively mld, it

can have a considerable inpact on interpersonal functioning.

Lezak (1978) enphasized that various personality changes

after TBI cause problens in social interaction. These are -

(1) inpaired capacity for social perceptiveness resulting in
self centered behaviour. Both enpathy and self-
reflective attitudes are greatly di mnished.

(2) inmpaired capacity for self regulation leading to
I mpul sivity and I npatience.

(3) social dependency, resulting in difficulty in planning
and organi zi ng.

(4) enotional lability and depression.

The episodic synptons in dysfunctioning children and
adol escents following TBI include tenper tantrums, staring
spells and nenory |apses and episodic dysphoria (Roberts,
1996). It is inportant to be aware of these because they may
go unnoticed in the wake of catastrophic deficits i n

cognition, motor function executive function and sel f
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awar eness, which commonly occur in the first 6 nonths

following severe TBI (Table-111).

. Cognitive sequel ae

- attention deficits, nenory disorders, |anguage
| mpai rment s, inPaired abstraction and j udgenent
capabilities (in Iexibility?, decreased speed, accurac
and consi stency, susceptibility to internal and externa
stresses

1. Perceptual sequel ae

- decreased acuity/increased sensitivity in vision,
hearing/touch, vestibular deficits, spatia
disorientation, disorders of snell and taste

I11. Physical sequel ae

- disorders such as ataxia, spasticity and trenors
nmuscul oskel etal di sorders.

| V. Enotional sequel ae

- irritability, inpatience, poor frustration tolerance,
dependence, denial of disability (Hamin, 1987).

V. Behavi oral sequel ae (Hagen, 1979)

- Poor concentration, Poor nental shifting/perservation
D sorienttion, Reduced initiation, Confusion,
Conf abul ati on, D sorgani zed activity, D sorganized
comuni cation, Stimulus bound responses, |npaired
| earni ng, |nconpleteness of thought and activity, Poor
reasoni ng, |npaired conprehension of hunor, |npaired
probl em sol ving, Socially inappropriate behaviour, |npaired
pl anni ng and execution, Limted insight.

Table 11l : Consequences of TBlI (in brief).
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Assessnent of patients with TBI

Due to inportance given to assessnment of TBI patients,
now there is greater appreciation of t he long term
consequences of head trauma  (Levin, 1982). Sur vi vi ng

patients recover |language and notor functions to varying

degr ees.

TBlI patients have periods of rapid recovery alternated
with periods of no/little recovery. Wen the patient gains
consci ousness, he/she may be inconsistent, disorganized,
disoriented to time and place (confused), restl ess,
irritated. Short attention span and high distractibility
acconpany recovery. Wile daily routines nay be recovered,

nmenory and abstract reasoning problens may persist.

he nmust check for Ammesia ("How old are you?"),
Oientation ("where are you now?") and short term nmenory
(nenory for words, etc.) nore in depth assessnment is possible

in case of patients with mld-to-noderate injury.

The effects of TBI in mnost cases are diffuse. The
patients' responses are slowed down. Non-verbal skills

(drawi ng constructions) tend to be inpaired nore than the
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verbal skills (namng, repetition). Menory  for post
traumatic events is poorer. (Post-traumatic amesia) than

that for pretraumati c events (pretraunatic ammesi a).

The following skills are typically assessed verbal and

non-verbal intelligence, nenory. alertness and vigilance
sel ective attention, sustained attention, comuni cati on
deficits.

- Pure linguistic problens are not severe.

- Gammar is usually intact.

There are a nunber of tests applicable to the traumatic brain

I njured popul ation, as shown in Table |V.

LANGUACGE | MPAI RVENTS FOLLOWN NG CH

Al though H has been reported as the |leading cause of

death in children before the age of 15, there continues to be

an increasing nunber of childhood H survivors. (Bw ng,
1985), due to greater emner gency and intensive care
facilities. It has been estimated that a child's chance of
having a significant CH, before reaching the age of 16, is

one in 30 (Kolb, 1990). The increasing popul ation of

pediatric survivors of such injuries has been found to
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Neur opsychol ogi cal Batteries -
1. Hal stead-Reitan neuropsychological Test Battery (Reitan
and Davi son, 1974).
2. Luria Nebraska Neuropsychol ogi cal battery (Golden, Hammeke
and Purisch, 1980).
Communi cati on Assessnent Batteries -
1. Assessnent of intelligibility of dysarthric  speech
(Yorkston, et al., 1984).
Boston Diagnostic Aphasia Examnation (BDAE) (Goodgl ass
and Kapl an, 1983)
Bost on Nam n Test (Goodgl ass and Kapl an, 1983).
di n)l cal al uation of Language Functi ons (Serrel and Wi g,
1980) .
Detroit Tests of Learning Aptitude (Baker and Lel and, '67;
Expressi ve one-word Picture Vocabul ary Test (Gardener,'79
Ful I erton Language Test for Adol escenets (Thorum 1979).
Gal veston Oientation and Armesia Test (Levin, et al.,'82)
Gol dnman- Fri st oe- Wwodcock Auditory Skills Test Battery
(Gl dnan, et al., 1974).
I1linois Test of Psycholinguistic Abilities (ITPA (Kirk,
et al., 1968).
11. Logical Mnory Subtest of Wchsler Menory Scal e-Revised
(Wechsl er, 1987).
12. Mnnesota Test for Differential D agnosis of Aphasia
(Schuel I, 1972).
13. Peabody Picture Vocabul ary Test (PPVT) (Dunn & Dunn, '81)
14. Raven Col oured Progressive (1965).
15. Reading Conprehension Battery for Aphasia (LaPointe and
Horner, 1979).
16. Reporter's Test (DeRenzi and Ferrar's, 1978).
17. Revised Visual Retention Test (Benton, 1974).
18. R vernead Behavi oural Menory Test (WIlson, et al., 1985).
19. Ross Test of H gher Cognitive Processes (Ross & Ross, ' 79)
20. The Word Test (Jorgenson, et al., 1981).
21. Test of problemsolving (Zachman, et al., 1984).
22. Token Test-Revised (MNell and Prescott, 1978)
23. \Wchsl er Adult Intel ligence Scal e- Revi sed (WA SR
(Wechsl er, 1981).
24. \Wschsl er Menory Scal e- Revi sed (Wchsler, 1985).
25. Western Aphasia Battery (WAB) (Kertesz, 1982).
26. Wde Range Achi evenent Test (Jastak and Jastak, 1978).
27. Wodcock-Johnson Psychoeducational battery (Wodcock and
Johnson, 1977).

©oNoOOT AW N
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©

Table IV : Standardized tests applicable to the traumatic
brain injured popul ation.
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denonstrate a range of neuropsychol ogi cal deficits follow ng
the trauma. These include inpairnment of nenory (Levin,

1979), attention (Bock, 1982) and |anguage (Ew ng, 1985).

Studyi ng the residual |anguage deficits of children with
CH is particularly inportant due to the far reaching effects
that problens in this area nmay have on both  social
I nteractions and academc  achi evenent (Klhonofftt, 1977).
There are relatively few diagnostic tools, specifically
designed to assess the linguistic abilities of children with

CH (A exander, 1988).

According to Standard Doctrine (grown out of the early
reports, Paquier and Van Dongen, 1991) the traditional

description of clinical |anguage picture of ACA is as

foll ows:

- Relatively intact verbal conprehension.

- Speech invariably nonfluent and markedly reduced ranging
fromnmutismto articulatory probl ens.

- Tel egraphi ¢ speech.
- Absence of neol ogi sns, jargon and | ogorrhoea.

- Rapid and conpl ete recovery of |anguage disorder.
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Col lignon (1968) observed 12 <cases of ACA wth the

origin being traumatic. The features were -

Initial mutism foll owed by reduced expression.
Absence of | ogorrhoea.

Presence of oral and witten conprehension deficits.
| npai red verbal nam ng.

Poverty of |exical stock

Articul ation di sorders.

Rapi d recovery especially if less than 10 years.

Recent studies stress on the fact that recovery of
speech and |anguage in cases of childhood TBI is overal
better than recovery from other acquired conditions of
chi | dhood aphasia, but by no neans conplete (Van Dongen and
Loonen, 1977). Problens in speech and | anguage continue to
be evident years after H in children and adol escence

(Gaidol fi and Vignolo, 1980).

The traditional six nonth cut of f for spont aneous
recovery of function has recently been scrutinized by many
researchers, particularly in relation to linguistic skills.
Jordan and Murdoch (1993) indicated that although mldly CH
children typically denonstrate nost recovery during the first
6 nonths post injury, severely CH children appear to
denonstrate nore gradual inprovenent in speech and |anguage
skills with recovery continuing well after 6 nonth post

I njury.
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In the area of TBlI, review of literature suggests that
various professionals continue to westle with termnology to
descri be adequately the cognitive and |anguage disorder that
has conme to be associated with TBI. Terns such as aphasia,
subcl i ni cal aphasia, and | anguage of confusion have been used
frequently to identify this neuro behavioural disorder. The
terns aphasia and subclinical aphasia enphasize the foca
| anguage conponents of the disorder while neglecting its
cognitive counterpart and the interplay between cognition and
| anguage. "Language of Confusion" narrows the category too
severely. Recently, however the term cognitive comrunication
di sorder has been used or specifically cognitive |anguage
di sorder (Hagen, 1981).

Fuld and Fisher (1977) have highlighted that inpairnments

in working nenory are one of the nost common conplaints

followi ng chil dhood CHI.

Previous studies have highlighted persisting high |eve
linguistic deficits such as witten expression problens,
anom a and reduced verbal fluency following CH in chil dhood

(Bw ng- Cobbs, 1985; Levin, 1979).
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Sarno et al ., (1986) classified the linguistic
processing deficits following severe CH as a "subclinica

aphasia disorder", and enlighted that this group also

denonstrated dysgraphias and inmpaired expression of ora
| anguage abilities and verbal fl uency and confrontation
nam ng.

TBlI result in diffuse and gl obal damage to the brain and
the language deficit following TBlI is distinct from other
forns of aphasi a. As nentioned previously, it has been
classified as subclinical aphasias' by Sarno (1980), and as
"confused | anguage' by Miurdoch (1990), wherein the najor
deficits are in Short-Term Mnory, abstract reasoning and
organi zati on of thought (Hagen, 1984). Mtton (1981)
reported significant deficits in TBI patients in a nunber of
areas (Prosody, affect, topic selection, topic maintenance,

turn taki ng, conciseness and fl uency).

I n anot her study, Aram (1991) summarized the | anguage
status of children wth acquired aphasia of di fferent
etiologies, stating that syntactic conprehension disorders
have been found to persist following predomnantly left
hem sphere | esions. Lexical conprehension deficits have been
associated with either left/right hem sphere | esions and

syntactically sinplified expressive |anguage has been found
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to persist subsequent to predom nant |y left hem sphere
I nvol verent.  Further, inpaired namng and lexical retrieva

are nost frequently docunented after |eft hem sphere | esions.

In an interesting case study of TBl reported by Jordan
(1992), a conparison between spontaneous |anguage at 12
nonths post injury and 4 years post injury was carried out,
wherein it was found that child had progressed from limted
spont aneous | anguage to production of syntactically correct,
structurally conplex utterances. The child evidenced
occasi onal confusion wth irregular forns. The  verba
fluency in conversation was affected due to the word finding

difficulties she faced.

Al though the <child nade significant inprovenent in
syntactic performance, the conplexity of her wutterances was
still lower than expect ed. From this particul ar
i nvestigation, it was concluded that recovery of linguistic
skills following severe TBI may continue to occur well beyond
the traditional 6 nonths recovery period, with the potential
for quite remarkable recovery even in the presence of poor

prognosis during the acute stage post injury.
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Paqui er and Van Dongen (1993) reported that diffuse TBI
i n childhood produces |ess clearcut aphasia subtypes than do

nore circunscribed | esions.

According to Jordan (1995), all areas of |anguage
conpet ence assessed appear to have been conpromsed by
childhood BI. No single performance neasure could be
identified as nore affected than the other. The observed
general i zed linguistic inpairment reflects a generalized
cognitivel/intellectual decline rather than a specific

| npai rrent in any one |inguistic domain.

Jordan (1996) indicated that children with H do exhibit
| npai red performance on high |evel |anguage tasks as assessed
by the TLGE (The test of |anguage conpetence - expanded
edition). These children exhibited poorer performance in the
ability to create sentences with reference to social stinmuli

and also in the ability to interpret anbiguous/figurative

expr essi ons.

Specific linguistic deficits included reduced verbal
fluency and conprom sed |exical retrieval and access (Dennis,
1990), these children find it difficult to provide
definitions for words and in particular to cite different

Situations in which words may be used (Dennis, 1990).
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The problem that the child with H experiences with
anbiguities may be due to their difficulties in lexica
retrieval /access and verbal fluency. Performance on the
subtest requiring the interpretation of figurative

expressions may al so have been simlarly conprom sed.

Each aspect of |anguage (content form and use) involves

cognitive processing and inpairment in any process can affect

any/all parts of |anguage. Depending on the individual's
cognitive developnent initially, |anguage eventually serves
to shape and organize the environnent, t hereby  shaping

further cognitive devel opnment (Piaget and |nhel der, 1969).

Language becones a cognitive i nst runent for
categorizing, associating and synthesizing information. It
Is the interdependent relationship between cognition and
| anguage that allows the individual to generate, assimlate
retain, retrieve, organize, nonitor, respond to, and learn

from the environnment.

In 1987, ASLHA  (Aneri cal Speech- Language- Hear i ng
Associ ation) Sub-Commttee of cognition and | anguage
identified several aspects of cognition that nay affect

| anguage.
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1. Inpaired attention, perception, nenory.

Inflexibility, inpulsivity/disorganized thinking/acting.

3. Inefficient processing of information (rate, anount and
conpl exity).

4. Difficulty processing abstract information.

5. Dfficulty learning new information, rules and procedures.

6. Inefficient retrieval of old and stored infornmation.

7. Ineffective problem solving and judgenent.

8. I nappropriate/unconventional social behavior.

9. Inpaired "executive' functions; self awareness  of
strengths and weaknesses, goal setting, planning, self
initiating, inhibiting, nonitoring, evaluating.

These di srupted processes in the areas of cognition and
| anguage processes of phonol ogy, syntax, senmantics and

pragmatics and conprise the synptonatology after TBI, that

I's, cognitive, |anguage and behavi oural deficits.

Ceneral i zed cognitive-| anguage di sorders typically
present after TBI resul t from an array of under | yi ng

cogni tive dysfunction and range from severe to mld (Ml knus,
1982).

CHARACTERI STI CS O COGNI Tl VE LANGUAGE DI SORDERS

The basis for |language inpairnment of a generalized

nature is the same as for behavioral inpairnent, that is, the
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underlying cognitive dysfunction. Simlarly, the results are
random fluctuating and variable depending on the integrity
of the cognitive system the environment and the effects of

focal deficits (Ml knus, 1982).

| nci dence studies

Heil man, et al., (1971) examned |anguage in adults with
CH . O 750 individuals, they identified only 13 as having

aphasia (9 with anoma and 4 with Wrnicke's aphasi a).

Thonsen (1975) found that approximately 50% of the
adults in his study denonstrated synptons of aphasia, wth
the predom nant features including namng errors and inpaired

self nonitoring.

Filley, et al., (1987) studied groups of <children wth
TBl injury types being diffuse axonal injury, focal injury
and mxed injury. It was found that children with mxed
i njury denonstrated classic syndrones of aphasia and others

di spl ayed commruni cati on probl ens.
Language Use; disorders of pragmatics and conpetency :

"Pragmatics/the use  of | anguage in context, ties

| anguage and cognition to real situations, becomng a neans
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of viewmng the individual's social interactive capacities"”
(Mal knus, 1983).

These communication deficits can be overlooked and not
identified. Recently, however, we are identifying altered
pragmatic skills, the result of inpaired integration of

social, emotional, cognitive and | anguage conponents.

Pragmatic disturbances following TDI can be grouped into

4 categories, expressive di st urbances, di sorders of
conversational rules/postulates, non-verbal aspects and
overall comruni cation conpetence. Mal kmus and Becker (1983)

identified expressive disturbances as disorganization of the
message, inpaired nessage sel ection and modi fication,
i nconpl ete messages/ absence of detail, or excessive
information included in the message. Paralinguistic features
of intonation, facial expression, gestures, proxemcs and eye
contact can also be inpaired/ m sused. | mpai red use of

conversational rules observed in TBlI individuals includes -

(1) use of acknow edgenents

(2) referencing and presupposing

(3) turn taking

(4) topic selection, maintenance, expansion, shifting,
term nation.
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Ot her expressive disturbances include -

(1) Tangential Conmmunication in Verbal and Witten forns
(Prigatano, 1986).

(2) Excessive Talking (Holland, 1982).

(3) Disorganization and |ack of specificity (Winstein, 1962)
most studies in adults.

Di sturbances in conversation

Mal kmus (1983) have identified disturbances in turn
taking, topic nmintenance and selection, excessive anmounts of

i nformation and redundancy.

Non-ver bal conmmuni cati on

I ndi viduals who have sustained TBI are frequently
unawar e of and unable to nonitor these suprasegnentals
because of the prof ound effects of inpaired attention
i nhibition, disorientation and initiation (Kennedy, et al.,
1989).

Communi cation conpetency - refers to the actual communication
performance in the environnent and requires identifying the
i ndi vidual's needs, deficit areas (processes and behavi ours),
the communication situation and the conpensatory strategies

avai lable to the individual.
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A generalized diffuse 1injury in one person nmay produce
only tenporary cognitive and |anguage disorgani zation (Hagen,
1984). \Wiereas the sane type of injury in another may cause
per manent cognitive and |anguage dysfunction wth foca

synpt ons.

Communi cative Deficits Associated with TBl are -

- Dysarthria (spastic dysarthria due to bilateral damage to
pyram dal and extrapyramdal tracts. Sone ot hers suggest
m xed dysarthria to be nore conmmon.

- Initially cases exhibit confused |anguage.

- Sone denonstrate difficulty in auditory conprehension.

- Problens in reading and witing are present.

- Sone persistent word finding problens present. D st urbed
social interaction (severely affected pragnmatic use
of | anguage).

- difficulty in turn taking.

- difficulty in selecting appropriate topic for conversation.
- problens in maintaining topic and cohesi on.

- problens in being concise.

- problens in being rel evant.

A nmajor difference between aphasia and TBI is that the
patient with TBI shows nore pragmatic problens that the

typi cal aphasic patient.



Wi

37

Most patients recover nost of their |anguage functions

th in 30-60 days of trauma. |nprovenent may continue for a

year or nmore. However, nam ng, reading, witing and auditory

conpr ehensi on problems nay persist.

TREATMENT OF TBI FOCUSES ON

A) Cognitive rehabilitation

B)

Direct communi cation training

Brookshire (1992) recommends the follow ng targets

Initial treatment targets

I ncrease the patient's orientation to place, person and
time (ask questions, nodel behaviours, give plenty of cues
and pronpts, witten signs).

Increase the patient's attention to surroundings (events,
persons, daily routines).

Stimulate the patient's ment ation by provi di ng
progressively nore challenging activities.

Initial

|y, decrease the variability in activities and
schedul es,

gradually increase the variability.

Use tangible reinforces as the patients do not seemto
respond to verbal reinforcers in the early stages of
recovery.

Later treatnment strategies

continue to place contingencies on appropriate behaviors.

ask patients to perform nore conplex activities that
enhance their independence.



38

- begin to dimnish special stimuli that control behavior
(witten signs, pronpts, nodelling).

- begin to teach self nonitoring skills,

- teach conpensatory strategies, if required

a) teach patients to conplete tasks in stages and to break
them down to snaller conponents.

b) teach themto request information relative to tine, date
and so forth.
teach themto rehearse inportant information.
teach themto wite down instructions, appointnents, daily
schedul es, and so forth.

§ teach themto ask others to give witten instructions.

)

)

[eN e}

teach themto establish consistent, nanageable routines.
teach themto limt distraction.

teach themto keep possessions at specific places
teach them strategies of self cueing.

e
f
g
h
[

Specific cognitive inmpairment - children who have
suffered a CHI have been found to experience limted
processing resources and denmonstrated difficulties W th
sequential planning (Ines, 1983). They also denonstrated

problens with tasks that require abstract thought (Bassett,
1990).

In sunmary various studies and investigations have
highlighted that to-day there are nore survivors of TBI.
Considering the nmultitude of problems these cases face, there
Is greater need for detailed assessnent, adequate diagnosis

and proper managenent of these cases which would be possible
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only after a thorough understanding regarding this particul ar

clinical group.

Previously it was believed that cases with TBI had the
best prognosis anong all types of ACA the recovery being
rapid and conpl et e. However, recent studies report that
t hough TBI cases have a better prognosis, the recovery is by

no neans conplete and even years after injury, the problens

continue to persist.

The danmage in CH is nostly diffuse and global and it
has been found that no one neasure is affected nore than the
other. Another fact that has now been accepted wdely is
that the recovery could occur beyond the traditional 6 nonth

spont aneous recovery peri od.

The so called cognition - communi cation di sorder present
in these cases includes high level linguistic deficits due to
diffuse and global damage to the brain. The predom nant

error areas are as follows

- Inpairnents in nenory (short-termmenory), attention,
reasoni ng, organization of thought and |anguage.

- Initial mutism followed by reduced expression which is
characterized by reduced lexical stock, lexical retrieval
deficits, articulatory deficits, reduced verbal fluency,
confrontati on nam ng affected. Along with these syntactic
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conprehensi on disorders, |lexical conprehension disorders
and syntacti cal | sinmplified expr essi ve | anguage IS
present. In addition to these there are errors in prosody,
affect, topic selection and mai ntenance, turn taking and
conci seness in expression. Reading witing deficits are
known to be present very frequently in these cases and
usual |y persist for years. However, |ogorrhoea and fargon
are two features that are generally absent in ACA follow ng
TBI. Also, social interactions and academ c achi evenents
are known to be affected following TBI in children.

Need for the present study

The review of literature highlights very limted
avail able information in this particular area, specially in

the Indian context. The only available information was in a

study by Bhavna (1995), however this investigation was
regardi ng | anguage inpairnents in adults followng head
i njury.

The major findings of an exhaustive review of literature
reveal ed predom nance of the followi ng features in CH group:
| npai rnents i n nmenory (short-term menory), attenti on,
reasoni ng, organi zation of thought and | anguage. Initial
muti smfollowed by reduced expression which is characterized
by reduced | exi cal st ock, | exi cal retrieval deficits,
articulatory deficits, reduced verbal fluency, confrontation
namng affected. A so syntactic and |exical conprehension

di sorders, syntactically sinplified expressive |anguage is
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present. FErrors in area of pragmatics are nmarked foll ow ng
TBl and this is a major current research area. Therefore, a
need of extended fornal testing was felt, so as to explore
and understand this clinical group, thereby, leading to

better and adequate managenent of these cases.

The present study was thus undertaken to probe into the

| anguage inpairnents in children subsequent to TBI.
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CHAPTER II']
METHODOL OGY

Alm :

The aim of the present study was to study |anguage

i npairments in head injured children.

Subj ects :

10 children, in the age range of 7-13 years with head
injury (H) wth post norbid |anguage inpairnent were taken

as the subjects of this study.

Criteria :
The criteria for subject selection were

H wth post norbid | anguage inpairnent

Age range 7-13 years

At |east 3 years of formal education

Shoul d know Hindi as the first/second | anguage
Time el apsed since HI - 8 nonths-16 nont hs.

[ E
N e

Data collection was done at Department of Neurosurgery and
Depart ment of Neuropediatrics in Pant and LNJP Hospitals,

Del hi respectively, during the followup clinic.
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Subj ect details

All cases had a G asgow Coma Scale (GCS) of 8 or less
thereby falling into the category of severe HI. Male to
female ratio was 5:5. O the 10 subjects, 4 had a fall, 5
suffered fromhit (motor vehicular/road side accident and 1

was struck by blunt object (See Table-V).

Based on the CT scan report, 3 had hematonas, 3 had
generalized cerebral oedemn, 2 had extensive left tissue
swelling, 1 had contusion and one of them didn't denonstrate

any abnormality on CT scan.

Ot her probl ens

None of the cases exhibited any maj or  associ at ed
problems. However, during the testing session problenms such
as tenper tantruns, menory | apses restlessness, staring

spells, boredom fatigue were observed in these cases.

Tool s

The tools used in present study were -

a) Detailed Language History
b) Linguistic Profile Test (LPT) - Hindi version
c) Children's Aphasia Screening Test (CAST)
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DESCRI PTI ON OF THE TOOLS USED

a) Language History

The language history conprised of detailed personal
hi story, details of handedness, the various |anguages known,
| anguage commonly used in various activities and the details

of H including different physiologic investigations.

b) Linguistic Profile Test (LPT)

The LPT was designed wth the objective of evaluating
and anal yzi ng adequate | i ngui stic sanpl es at t he
phonol ogi cal, syntactic and semantic |evels. The test was
originally designed by Karanth (1980) in Kannada. A parallel
version of the test was developed in Hindi (Karanth, Pandit

and Gandhi, 1986).

The LPT has 3 mpjor sections dealing wth phonol ogy,
syntax and semantics respectively, wth discourse formng
the tail end of the third section. The choice of nethods
wthin these sections covers a wade range of tasks such as
pointing, repetition, namng, indication of grammtical and
semantic acceptability, listing of | exi cal cat egori es,
sentence conpl etion, matching synonyns and antonyns etc.

(Karanth, 1980) (cited in Suchitra, et al., 1990).
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The first section PHONOLOGY has 3 further subsections
Phonem c Discrimnation, Phonetic Expr essi on and Runni ng
Speech of these, running speech is not scored. SYNTAX forns
a ngjor section of the test. It was 11 subsections nanely
nor phohonem ¢ structures, plural forns, tenses, PNG markers,
case markers, transitives, intransitivs, and causatives,
sentence types, predicates, conjunctions, conparatives and

qguot ati ves, conditional clauses and participal constructions.

The third section SEMANTICS has 2 nmain divisions
semantic Discrimnation and Senmantic Expression. Senmanti c
expression has 11 subsecti ons, which include nam ng,

synonyns, paradignmatic relations, senmantic contiguity etc.

The three sections have a score of 100 each, with a

grand total of 300.

In the discourse section, there are 3 pictures which the
subj ects have to describe and they also have to talk on any
topic for 5 mn. The first picture is a market (fair) scene
in which there is a book house, a sweets shop and a ball oon
seller. People are scattered all around buying things and
children are buying balloons. In the second picture, there

are 3 scenes. In one, a teacher is teaching in a classroom
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in the second, children are playing football and in the third
one, boys are doing PT exercises. The third picture is a
village scene with a bullock cart, a nunber of huts and a

lady mlking a cow.

However, in this particular study, discourse section was

not studi ed.

CH LDREN S APHAS|I A SCREENI NG TEST ( CAST)

Designed by Wwurr and Evans (1986) is a test for

children with no age range specified. This is an untined

test.

This is a short screening test which ains to provide a
profile of the communication process; e.g. l'i stening,
conpr ehensi on, speech, pre-reading, witing and gesture. It
Is meant to be used to identify |anguage disturbance in the
brain damaged who have an acquired noderate-to-severe
| npai rment of |anguage function. The profile may al so prove

hel pful in planning treatnent.

A ring binder contains a display book, rmanual test
obj ects and cards. Record forns, transcription forns and

drawi ng forns are al so incl uded.
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There are 25 subtests, 12 of receptive and 13 of
expressive function. Receptive subtests include tests of

vi sual perception, and pre-reading test and auditory | anguage

tests.

The expressive category includes 4 pre-speech tests and
Si X expressive language tests including namng, sentence
formul ation, picture description and conver sati ona
responses. Two drawing tests and a gestural test are also
included. A profile of performance nmay be plotted on the
sumary record form The results obt ai ned are both
guantitative as well as qualitative and are easy to
interpret. These tools were taken up to assess the |anguage

of H children in detail.

Test Envi r onnent

The subjects were seated confortably in a quiet non-
distracting environment. Any potential visual distractive
stimuli were renoved. Eval uation  of the subjects was

initiated once the subject's physical and nental condition

was st abl e.
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Pr ocedur e

Initially a detailed |anguage history was taken foll owed
by admnistration of LPT and finally CAST. The test were
admnistered on the sane day and by the sane investigator.
The tests were scored and a detailed analysis was done.
Since all the tests had to be admnistered on each subject,
adequate rest period and reinforcenent were given to themin

bet ween each test.

After the conpletion of each test, scores were recorded
in their respective response sheets by the investigator and
calculation of the total scores was done as per the

instruction given in their respective test manual.

The results are presented and discussed in the next

chapter.



'sased ayl Jo s|lelap 9 lydeibauaq A @ |geL
"9 [edS BUOD Mobse p = SO « W = ™ « S1USp 123y Je NI IYspA 101N = VAN «
RUBPAO |e IQgd JdD
SSaussa | 1say paz i |elsusn o W) 1H 9 00T TT'T1 TT 0T N 0T
qun Jiue Bu 1| jaws
Jodua R ERER]
SSaUSSa | 1say paz | [elsusD) o | red 9 €07 G0 'TT ¢0 0T N ‘6
sasde | Alaugy BLUO JausH S| VN S 70T 60 ‘0T S0 6 4 '8
IuniJiuel Jadusl
+ []ads Bulreis uo Isnjuoo ol (W) 1H A TT°0 Z 0T €06 4 L
Bu 1 | |]ans
aNss 11 149
sasde | Alaugy 9A ISUS 1Xd ol | red S 800 TO'6 S0 '8 N 9
’auspa0
EPLERER)
s||ads bulieils pas I [e Jaux S| ) 1H Lx 00T 00 '6 008 = 'S
pa10aiep A11] 108 [go 1un|q
tuniJjuel Jsdusyl -au jouge ON S| Ag Monliis 9 600 00 '6 €08 N i
SSaussa | 1say BUO JauaH N bw) H L 1T°0 €08 v0 "L N €
Bu 1| |ans
aNsSs 11 149
sunJjue) Jadusl 9A ISUS 1Xd S| | led € 800 208 0L 4 K4
Ssaussa | 1S9l
ayoepeaH BuUO JausH * 1 | l'ed € 0T 0 00 '8 ¢0°L 4 T
(esned) uau /s 1A uau /sJ1A  uau /S IA
qua |go id ssau Ainlu Ainfui " Jusse Ainfui "ON
pa 1k 100SSyY uess 10 -papueH jJo aunleN LSOO 1sod au I e aby e aby X5 S




50
CHAPTER | V
RESULTS AND DI SCUSSI ON

RESULTS

The present study was undertaken to explore the donain

of language deficits in <children subsequent to traumatic

brain injury.

The tools wused for |anguage assessnent were detailed
| anguage history. Linguistic Profile Test (LPT) - Hndi and
children's Aphasia Screening Test (CAST).

The scores obtained were tabulated and analyzed both
quantitatively and qualitatively, the primary nethod of

anal ysis being qualitative.

Now, comng to the results of the present study, the
average scores for all the subjects on various sections of
LPT i.e. phonol ogy, syntax and senmantics, along with average
total score is given in Table I and graphically represented
in Gaph I.
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Sub. Age Average scores - LPT
No (Yrs:nths) Phonol ogy Synt ax Semanti cs Tot al
1 8.00 24 6 0 30
2 8.02 30 12 8 50
3 8.03 78 44 44 166
4 9.00 83 55 46 184
5 9.00 68 43.5 41 152.5
6 9.01 76 48. 5 40 164 5
7 10. 02 81 53.5 63 197 5
8 10. 09 89 58 49 196
9 11. 05 84 53.5 51 188.5
10 11.11 88 73 47 208
Aver age 69.9 44.75 38.9 153. 55
Tabl e-VI : Average LPT scores for various subjects

NOTE : WMaxi mum score for each section is 100.
Maxi mum total score is 300.
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The results indicated that the average score on
phonol ogy ranged from 24 to 89, the average for the whole
group being 69.9. The average score on syntax ranged from 6
to 73, the average for the whole group being 44.75. (On the
senantics section the average score ranged fromO to 63, the
average for the whole group being 38.9. The average total
score ranged from 30 to 208, the average total score for the

group bei ng 153. 55.

As seen fromthe table, the average score obtained for
phonol ogy was higher than that for syntax and semantics. The
scores obtained by all subjects on semantics were found to be
the least. Also the scores in each section for all the
subjects varied across a wde range. However none of the
subj ects perfornmed anywhere near their chronol ogically
expected level of performance which is evident from the
mar kedl y reduced scores on each section for each of the
subjects. It was observed that as expected the scores were

better for older subjects than the younger subjects.

In an earlier study (Karanth, 1984), children below 6
years were unable to carryout the task on Section Il syntax -
which calls for judgenent of syntactic acceptability of a
given item These children tended to accept/reject all given

itens wi thout discrimnation. At around 6 vyears of age,
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children were found to attenpt the task and performat a
chance |l evel of 50, gradually achieving about 95% profici ency
by about 15 years of age, with a sharp rise in grammaticality
judgenent ability between 6-9 years of age. The nean tota

scores for normals in Section Il i.e. syntax, ranges from
(78.85 +/-7.53) to (93.77 +/-1.88) fromGade | to Gade X
(Moni ka Sharma, 1995). However in our subjects, the scores

were narkedly reduced the range being 6 to 73.

In view of the fact that a chance factor is high in
younger age groups in grammaticality ] udgenent t asks
specially in our subjects in whom there is an evident
| onering of cognitive  functioning, the grammaticality
sensitivity index (AY) as given by Linebarger, Schwartz and
Saffran (1983) was conput ed for each child. The
granmmaticality sensitivity index (A) is a non-paranetric
I ndex of sensitivity based upon the estimated area under the
recei ver operating characteristics (RO curve which is
theoretically equal to the proportion of correct responses
attainable in a two alternate forced choice procedure and as

such provides a pure neasure of sensitivity.

The mean scores of index of sensitivity (AY) obtained by

the different age  groups on the different syntactic
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structures in the current study is given in Table VII| and are

graphically represented in Gaph I1I.

The average val ue of (AY) across the 10 subjects seemto
have increased from .55 to .99 indicating a higher
gramatical sensitivity for ol der subj ects when conpared
to younger subjects. As expected the maxi num sensitivity was

not attained by any of the subjects on any of the subtests.

The findings also show different grammatical sensitivity
across these categories. The sensitivity to PNG narkers and
case nmarkers was conparatively higher throughout. O the
ot her hand, sensitivity to norphophonem c structure was

| onest. The ol der subjects had slightly better scores

t hough. The ot her subcat egori es fell in between these
extrenes indicating differential sensitivity to different
syntactic structures for different subjects. The various

subcategories were also ranked in order of decreasing scores
(based on sensitivity index) wthin the category wth the
hi ghest score being ranked 1 and the |owest 11. The results

are tabulated in Table VIII.
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As seen from the table on ranked sensitivity scores it
was evident that PNG narkers and case markers were the nost
sensitive in all the ten subjects studied here. The itens on
nmor phophonem ¢ structure exhibited |owest sensitivity across
all the subjects. The rest of the subcategories had a

sensitivity in between these 2 extrenes.

Graph 2 Mean Index of Senaitivity
for different subjects
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Under the senantic section, better perfornmance was

observed for itens in section IIlA - Semantic discrimnation
as against Section IIIB - senmantic expression. The average
total scores for nost of the itens in section IIIA (senmantic

di scrimnation) Mere higher when conpared to scores in
section IIIB (semantic expressi on) wher e differential
performance was observed for the itens across all subjects.
Sightly better performance on 1 and 2 (i.e. colours and

furniture) as against the itemMNo.3 (body parts) was found.

The nmean score on item1l - Namng, under section IIIB -
semantic expression, indicated an overall better perfornmance
conpared to other itens in this section. However the
subj ects denonstrated clear cut deficits in the area of
namng. The performance on ot her Itens In semantic
expression (synonyny, hononyny, autonyny etc.) were all found
to be greatly compromsed in these subjects. In the
semantics section the average total score ranged from O to
63, and the performance on this section was affected the nost

when conpared to the sections of phonol gy and synt ax.

The average scores for different itens on the senmantic

section for various subjects are given in Table I X
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ltem Subj ect s-> Ave-
No. Max. ([ I I |V vV VI Ml wvII IX X rage

Al 5 0 1 3 5 5 5 5 4 5 5 3.8
2 5 0 1 3 5 5 5 5 4 5 4 3.7

3 5 0 2 4 3 3 2 3 2 2 3 2.4

Bl 20 0 2 4 8 3 6 16 14 16 8 3.9
2 15 0 2 4 6 2 2 6 7 3 7 3.9

3 5 0 0 4 3 2 3 2 1 1 3 1.9

4 5 0 0 3 1 3 3 2 2 1 1 1.6

5 5 0 0 2 1 2 0 2 2 2 1 1.2

6 10 0 0 5 4 6 4 6 4 4 5 3.8

7 5 0 0 2 3 2 2 2 1 2 2 1.6

8 5 0 0 4 2 2 3 4 2 3 2 2.2

9 5 0 0 2 3 3 2 4 3 3 2 2.2

10 5 0 0 2 1 1 1 2 2 2 2 1.3
11 5 0 0 2 1 2 2 4 1 2 2 1.6
100 0 8 44 46 41 40 63 49 51 47 38.9

Table-1X : Average scores for different itenms on the semantic
section for various subjects.

Coming to the results on CAST, as seen in Table X  The
scores on visual subtests ranged from 2 to 5 the average
being 3.91. The scores on auditory subtests ranged from 1.83
to 4.67 the average being 3.78. These subtests were the ones
with best performnce, scores on visual subtests bei ng

slightly higher than auditory subtests.

The score on prespeech and speech subtests ranged from O
to 3.75, the aver age bei ng 2. 55. The performance on
expressive | anguage subtests was quite |low, the scores here

ranged from 0.16 to 3.17 the average being 1. 86. Comng to
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drawi ng subtests, the scores ranged fromO to 2.5 the average
being 1.65. Finally, on the gesture (imtation use of
obj ects), the performance was extrenely poor, wherein 7

subjects did not score anything, the group average was O0.5.

The receptive total ranged from 23 - 58, the average for
the whole group being 46.2. the expressive total ranged from

1 to 39, the average for the whol e group being 25.2

The overall total scores ranged from 26-97, the average

for the whole group being 70. 4.

As nenti oned above, the scores indicate that our
subjects perforned at a nuch Ilower Ilevel when conpared to
normal children (Wwurr and Evans, 1986). Areas of maxi mum
deficits being gesture (imtation use of objects) and draw ng
subtests followed by expressi ve | anguage subt est s.
Performance on visual and auditory subtests was conparatively
superior to all the other subtests. On the prespeech and
speech tasks, the children scored scores that were in between

these two extrenes.
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DI SCUSSI ON

The results of the present study are in agreenent wth a
nunber of studies which have been reviewed earlier. These

are di scussed bel ow

First of all comng to the information obtained by

detailed history.

The first subject was an 8 year old female <child tested
10 nonths post onset. She had suffered a fall and the GCS
was 3. On CT scan hematoma was found. Associ at ed probl ens

wer e headache and restl| essness.

The second subject was an 8 year 2 nonths old tested 8
nmont hs post onset. She too had suffered froma fall and the
&S was 3. CT scan showed extensive left tissue swelling.
She exhibited tenper tautrums very frequently as reported and

as observed during the session.

The third subject, an 8 year 3 nonths old male child
tested 11 nonths post onset had suffered froma hit (notor
vehicular accident). The GCS was 7 and CT scan showed
hemat oma. The case was found to be very restless during the

testing session.
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The fourth subject was a 9 year old male child tested 9
mont hs post onset. He was struck by a blunt object on the
head. The GCS was 6. However on CT scan no abnormality was

detected. He exhibited tenper tantruns.

The fifth subject was a 9 year old fenale tested 1 year
post onset. She had suffered from a hit (motor vehicul ar
accident). The GCS was 7. CT scan highlighted presence of
generalized cerebral edena. She was found to be having

staring spells as associated probl ens.

The sixth subject was a 9 year 1 nonth old male, tested
8 nmonths post onset. He had suffered fromfall. The GCS was
5 and CT scan showed extensive left tissue swelling. Thi s
particular child was suffering from frequent nenory | apses

too as evident from his perfornmance.

The seventh subject was a 10 year 2 nonths old fenale,
tested 11 nonths post onset. Had suffered from hit (notor
vehi cul ar accident). The &S  was 7. CT scan showed
contusion. The associated problenms in this subject were

staring spells and tenper tantruns.
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The eighth subject was 10 year 9 nonths old female
tested 1 year 4 nonths post injury. The case suffered from
not or vehi cul ar acci dent. The GCS was 5. CT scan showed

hemat oma. Associ ated problem of nmenory |apses were evident.

The ninth subject was 11 year 5 nonths old male tested 1
year 3 nonths post onset. Had suffered froma fall. The GCS
was 6. The CT scan showed generalized cerebral swelling.
The associ ated probl ens wer e restl essness and t enper

tantrumns.

The tenth subject was 11 years 11 nonths male, tested 1
year post onset. The case had suffered from hit (notor
vehi cul ar accident). The CT scan showed the presence of
general i zed cerebral swelling, and t he case exhi bi t ed

restl essness as an associ ated problem

Al'l the subjects were right handed pre and post injury.

The findings on LPT indicated overall reduction in
scores for all the subjects across all the subtests, thereby
indicating a diffuse effect across all areas of |anguage
followng TBI. However, scores on phonol ogy wer e
conparatively higher than scores on syntax and semantics. On

the senmantics section, these children scored the |east. The
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scores, obtained by these children on all 3 sections of LPT,
were conpared with the normative data (Mnika Sharma, 1995),
and it was found that these <children had perforned quite
poorly when conpared to the normal children. It was also
observed that the normal children also perfornmed best on
phonol ogy followed by syntax and finally the semantics
section of LPT. Thus, the Jlowering in scores across the
three sections does sonmewhat match with the performance trend

as observed in normal children.

Normal children (less than 6 years) have been found to
exhibit difficulty in grammaticality judgenent tasks (&
tasks) (Karanth, 1984; Karanth and Suchitra, 1990). However
our subjects, in the age range of 7-13 vyears, i.e. of
conparatively higher chronol ogical age, had difficulty in &
tasks. These were nore for the younger subjects in our
group. The reason for reduced performance on & tasks could
be possibly due to an overall reduction in cognitive
abilities. This is 1in agreement with a study done by Hagen,
1981, who pointed out the effect of reduction in cognitive

abilities across various areas of performance in H children.

Sensitivity Index (A) was calculated for the 10

subjects across the 11 itens on syntax section of LPT. As
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seen in the results (A) was found to be higher for ol der
subj ects, however when conpared to nornals these were found
to be reduced. Also subject (1) and (2) have perfornmed nore

or less at a chance |level performance, this is basically

because they either accepted/rejected al | the presented
sentences in terns of grammaticality judgenent tasks. Thi s
fact of accepting/rejecting all sentences 1is also found in
normal children less than 6 years. However, the reason why

our subjects denonstrated this could again be due to the fact
that the overall cognitive abilities of these <children are
| owered subsequent to TBI. Al so, another inportant aspect
which is highlighted here is that chronologically ol der
subjects may denonstrate difficulty in G tasks subsequent to
TBI, owng to the overall reduction in cognitive abilities.
This could nake the wusage of test tools like LPT slightly
i nappropriate specially where the G tasks are involved.
Therefore the overall cognitive abilities of children
follow ng TBI nust be kept in mnd while selecting assessnent

tools for these children.

Also, in the present study, ranking of itenms of syntax
section based on sensitivity index was carried out. It was
found that PNG markers and case markers were nost sensitive
in all the subjects and norphophonem c structures exhibited

the lowest sensitivity. This is in agreenent with the study
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by Moni ka Sharma (1995) which was carried out on norma
children. Wth this finding, we can again say that the
influence of TBI on these children's performance on syntax
section of LPT is conprom sed, but in accordance with the
trend observed for normal children. Finally, all the scores

of (A;) on all subtests were lower than that obtained for

normal s (Moni ka Sharma, 1995).

The findings in the semantic section, that is, itens in
section III-A (semantic discrimnation) are in agreenent with
the study by Huttenl ocher, Smley and Ratner (1974) on nor nal
popul ation. They found that the object concepts seemto be
anmong first "natural |anguage concepts” to be acquired.
children conprehend and produce words and group perceptually
simlar objects, both animate and inaninmate by approxi mately
14 nonths (CGoldin Meadow, et al. 1976). The information
involved in the categorization is perceptual and may be
representable in the form of prototypes/images of the average
unit. This early enmergence m ght be also due to their having
been nanmed nore frequently t han any ot her cat egory
(Huttenl ocher, Smley and Ratner, 1983). |Istomna (1963) and
Johnson (1977) fromtheir study report that even though anong
the earliest adjectives in children's vocabulary are colour

wor ds, young children are notoriously bad at using col our
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words appropriately. This is true for the present study also
wherein four children performed much below the expected

| evel. The other six subjects could score a full 5/5 on the

subt est .

On the semantic discrimnation task, children scored
| east on body parts. The reason could be that body parts are
acquired the |ast out of the three categories that s
colours, furnitures and body parts. This is in agreenent
with the earlier study by Suchitra and Karanth (1990) and
Moni ka Sharma (1995) on normal children, however here the

subj ects' scores are very nuch reduced as conpared to the

normal chil dren.

One of the other problens noted was left and right
identification. Sone of the subjects could conprehend when
said in English in place of Hindi. This finding has also
been reported for normal children (Mnika Sharma, 1995).
Were in the borrowed English terns become nore famliar

because of speaker's wuse than the corresponding ternms in
Hi ndi .

Performance of these children on namng tasks seened
to be better. Al though scores on this section were high when

conpared to other subtests in this section, it was found that
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these children denonstrated sone anmount of deficits in nam ng
task. QGeater semantic simlarity errors were found in brain
injured children. This could probably be due to cognitive
impai rnents (difficulty in wor ki ng menory, pl anni ng,
retrieval strategies, initiation and attention). Thi s
finding is in agreenent with Appleton, et al, 1990, who al so
high light that due to such an inpairnent the perfornmance on

word fluency tasks would get conprom sed.

| n anot her study, Jordan, et al. (1990)'found that only
children with a severe CHI denonstr at ed significantly
conprom sed namng skills when conpared to a mld CH group.
As our group of subjects conprised only of those wth severe
CHI, namng deficits mght have forned an inportant part of

their overall reduced |anguage abilities.

Sack and Berlin (1971) report that the ability to judge
synonyny energes later than the ability to understand the
sent ences bei ng judged. It was also suggested that younger
children may perform systematically worse than chance on

synonynous sentence pairs.

The findings with TBI children suggest that performance

on all the subtests such as synonyns, antonyns, hononyny,
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semantic anomaly, syntagmatic rel ations and semantic
contiguity was conpromsed to quite an extent. The results
further highlight that children perfornmed nost poorly on the

section of semanti cs.

Comng to performance on CAST, it was found that TBI
children showed quite |ow scores when conpared to nornal
children (Wwurr and Evans, 1986). On the whole, perfornmance
on visual subtests was best, followed by that on auditory
subtests. They perforned poorly on prespeech and speech
subtests. The performance on expressive |anguage subtests
and drawi ng subtests bei ng still poor er. The wor st
performance was on the subtest of gesture (imtation use of

obj ects).

The conbined receptive scores were definitely higher
than the conbi ned expressive scores. However all the scores
were lowered to quite an extent when conpared to norna

chi |l dren.

Cosed Head Injured denonstrate a diffuse sheari ng
injury which affects mnmany inter-connections in the brain, as
each inter-connection is sheared in relation to the next at
the nonent of inpact. The children with CH in the present

study had experienced a severe H according to the GCS score,
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indicating a significant conprom se of brai n function

i nvolving the presence of coma for sone tinme post injury.

An overall decline in performance on conbined neasures
of listening, speaking skills and semantic skills was

reported rather than a specific inpairment in one area.

Evidence right now is not conclusive in determning the
differential effects of CHI. As discussed it could probably
be the result of the insensitivity of the neasures enployed.
Future research should nove in the direction of enploying
psychol i ngui stically controlled nmeasur es such as t hat
proposed by Kay, et al. (1992) ( PALPA- Psychol i ongui sti ¢
Assessnent of Language Process in Aphasia). Qur results also
indicate that TBI children exist as a separate clinica
entity. They exhibit certain deficits t hat coul d be
classified into cognition communication disorders, as studied
by Bon Yishay, et al. (1970), New York Medical Center, who

are the pioneers in the field of cognitive rehabilitation for

TBI cases.
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CHAPTER V
SUMVARY AND CONCLUSI ON

The present study was undertaken with the primary aim of

studyi ng the | anguage characteristics in children subsequent

to head injury.

Ten children were taken as subjects for the present
i nvestigation. These subjects had a history of head injury

with post norbid | anguage inpairnent.

A detailed | anguage history was taken which was foll owed
by adm nistration of (LPT) Linguistic Profile Test and (CAST)
Children's Aphasia Screening Test. Al'l  subtests of these
tests except discourse section wer e I nvest i gat ed. The
di scourse section could not be studied primarily due to tine

constraint involved during data collection.

The scores obtained on different sections of LPT and
CAST were tabul ated and anal ysed. (AY was cal cul ated for
items in syntax section of LPT. A conparison of this was
made with the available Indian norns. It was found that the
H as a group performed poorly than normals. Perfornance on
all the sections of LPT was found to be conprom sed for our

subjects wth the performance being relatively better on
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phonol ogy section when conpared to the syntax and semantics
section. The performance on semantics was found to be

reduced maxi mally.

Comng to the performance of these children on CAST
performance on all the subtests was found to be reduced wth
maxi mrum ef fect observed on expressive | anguage subt ests
followed by drawi ng subtests and gesture imtation use of

object, in increasing order.

Hence, it was concluded that head injured children do
have sone peculiar and unique characteristics which need to
be probed into by extensive testing in order to ensure better
and thorough understandi ng of | anguage i mpai rnent s i n
children subsequent to head injury. This would ensure better

rehabilitation of head injured children, in future.

Taking into consideration the findings of the present
i nvestigation, specially the results on LPT, we can concl ude
that severe CH children do exhibit considerable |anguage
i npai rnent even after 6 nonths post onset period, that is

even after the conpletion of essential spontaneous recovery

peri od.

T
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These inpairments may vary frommnor errors to gross
errors such as inpairnments in nenory, attention, reasoning
organi zation of thought and | anguge. Reduced expression,
lexical retrieval deficits, articulation, fluency, and nam ng
errors, being few of them These errors are going to be
detected only by formal testing. Al so, the recovery of
[inguistic skills following TBI may continue to occur well
beyond the traditional 6 nonths recovery period wth the
potential for quite remarkable recovery even in the presence
of poor progress during the acute stage post injury. Thi s
could possibly be due to the diffuse kind of inpact on the
brain due to CH and therefore even the recovery could be
slow and gradual and nmay easily exceed the traditional 6

nont hs spont aneous recovery period.

Thus, the rmanagenent team for H children including
his/her famly should bear in mnd these obvious/not so
obvious errors that mght affect these children in their
daily life as well as in their schools. So, attention needs
to be paid to them and the services of speech |anguage
pat hol ogi st needs to be availed of. W hope this study woul d
be beneficial in some way for those involved in t he
rehabilitation of the head injured children, finally |eading

to a better managenent of these cases and aiding themto live

a better way.
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In conclusion, subtle deficits in the use of | anguage,
in addition to the many other cognitive and enotional changes
frequently associated with head I njury, of fer bot h
opportunities for understanding and exploring the potential
routes for intervention. The pragmatic conmmunication of
psychosocial actions involved in the communication area my
enabl e researchers and professional practitioners to try out
and experinment novel and additional avenues in their efforts

to assist in the recovery and rehabilitation process for the

TBI cases.
LI M TATI ONS

This particular investigation has its own Ilimtations
whi ch are presented bel ow Future researches could aimto
overconme these limtations and t her eby make their

i nvestigation nore concl usive.

1. The sanple size of the present investigation is smnall
therefore the generalization of results is limted.

2. Only severe head injured children were taken as subjects
for the study.

3. Psychol ogical evaluation in detail was not available,
hence cognitive and |anguage inpairnents were not
correlated with each other

4. Only closed head injured children were taken for the
i nvestigation.
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o1

No subgroups were forned wthin the group, such as that
related to period of recovery, cause of injury and
| anguage i npairment etc.

6. Spontaneous speech and di scourse were not studied.

7. Conparison of the obtained scores for TBI cases wth a
controlled group was not carried out.

8. Recovery patterns over extended periods of tinme were not
studied for this groups of TBI children.

SUGGESTI ONS FOR FUTURE RESEARCH

Keeping in mnd the limtations of +the present study,

the follow ng suggestions are nade

- further work could be carried out considering degree of
head injury and whether it is closed head injury/open head
injury.

- psychol ogical testing could be done in detail and an
attenpt could be nade to correlate cognitive inpairnments
with | anguage inpairnents ih these cases.

- the recovery patterns could be studied.

Thus, head injury in <children exists as a specific

category of Acquired Chi | dhood Aphasi a, with deficits

spanni ng across vari ous aspect s of | anguage i ncl udi ng
expressi on and conprehensi on. In order to obtain clearer
picture of speech and |anguage characteristics in head

injured children and its eventual outconme, this kind of study

should be carried out on Jlarger sample in a [|ongitudina

pattern.
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