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1etical o In seeking the neurologic substtate of
rédoa the autistic syndrome of childhood, pre-
mpor- |  vious studies have implicated the medial
bulbe- temporal lobe or the ring of mesciimbic

WL cortex located in the mesial frontal and

E‘,‘;‘;‘;{ temporal (obes. During an acute encepha-
reich’s . jopathic Hiiness, a clinicat picture devei-
Brain . oped in three children that was consistent
editar. with infantile autism. This development
@ Sper was reversible. It was differentiated from

T acquired epileptic aphasia, and the lan-
P: Selé- guage disorder was differentiated from
me file. . 5% ophasia. One child had rises In' serum
igf’:;m "1 herpes simplex fiters, and a computerized
i, Verk tomographic (CT) scan revealed an exten-
3, 1964, siva lesion of the temporal lobes, predom-
'H"‘.‘_ul‘;"i antly on the feft. The other two, with
d;?,;sﬁ; " similar clinical syndromes, had normal

- GT scans, and no etiologic agent was
definéd, These cases are examples of ah
gequired and reversible autislic syndrome
in chitdhood, emphasizing the clinical

- similarities to bilateral medial temporal
‘obe disease as described in man, includ-

- Ing the Kiliver-Bucy syndrome seen in

pbslepcephalmc as well as postsurgical

- states.

:‘(Arch Neurol 1981;38:191-194)

st gonét-

The autistic syndrome in children is
-~ a distinctive hehavieral syndrome
characterized by failure to develop

ial relationships, disturbances of
.Vgrba_l and nonverbal communieation,
Tepetitive and stereotyped behaviors,
and_‘disorders of attention ineluding
normal preoccupation and resis-
Nce to change.'* The neurologic sub-
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strate of this symptom complex is
unknown. We have previously re-
ported that pneumoencephalograms
in & subset of children with the autis-
tie syndrome showed medial temporal
lobe damage, especially evident on the
left side.® We were led by this finding
to explore the analogy between autis-
tic symptomatology and that seen
with medial temporal lobe disease in
adult man and in experimental studies
in animals (the Kliiver-Buey syn-
drome and the amnestie syndrome).*
Boucher and Warrington noted the
similarities between autistic behavior
and the behavioral defieits reported in
animals with hippocampal lesions and
extended these observations by dem-
onstrating (1} memory deficits in
infantile autism similar to those
found in the amnestic syndrome,” and
(2) perseveration in tests of alterna-
tion and response to novelty, similar
to findings in animals following bilat-
eral hippocampal lesions.” Recently,
Damasio and Maurer have proposed
that “the syndrome results from dys-
functior in a system of bilateral neu-
ral struetures that includes the ring of
mesolimbic cortex located in the
mesial frontal and temporal lobes, the
neostriatum, and the anterior and
medial noclear groups of the thala-
mus.” Thus, while they include other
arcas, they also focus on medial tem-
poral lobe.

We report three cases in which
striking autistic features developed in
previously normal children in the
course of an acute encephalopathic
ilingss in which clinical evidence was
compatible with involvement of func-
tion aseribed to a temporal lobe locali-
zation. [u two of these, the etiology
was not identified and the children
eventually made a complete recovery.
In the third, herpes simplex infection
was verified, and extensive left tem-
poral lobe necrosis was verified by
computerized tomographic {CT) scan.
‘We emphasize the complete reversibil-
ity of the profound autistic sympte-
matology in the first two cases, and
the clinical correlates of extensive
temporal lobe damage, predominantly

in the left temporal lobe, in the
third. :

REPORT OF CASES

CASE 1.—A 5-year-old, right-handed girl
developed normully until the abrupt onsel
of restlessness and hyperactivity; within
four days she hud stopped tulking, stopped
feeding herself, withdrew from interacting
with olher children, bevame agitated and
uncontrollably frightened with periodic
sereaming, and began walking on her toes.
At examination three weeks after the
onsel, she was alert and displayed no motor
or reflex abnormalities. She sat, stood,
walked, climbed outo a chair, reached for
objects, and manipulated 2 reflex hammer
and stethoscope. However, she was non-
communicative, with no appropriate social
respensiveness, She showed no interest in
toys but was fascinated by chrome fixtures
on the wash basin. She looked blarkly at
the examiner and reached out to touch him,
but with no evident emotional response, no
relating, no smile, and no mimiery. She
showed no recognition of or response to her
mother, She followed no commands, verbal
or gestured. She was mute except to repeat
“no” with perseveration. Given a pencil
and paper, she drew the letter “H” (the
first letter of her name) mechanically and
with perseveration all across the page. Left
alone, she stood or sat largely immobile,
often whimpering and rarcly initiating
any aetion, especially no purposive or goal-
dirceted action. At this time, she showed no
fear or affection.

Viral titers including measles, tests for
sedimentation rate, cold agglutinin, and
haterophile, sereening tests for drugs and
lead, BUN tests, liver function tests, and
tests for antinuclear antibodies showed no
abnormalities. The CSF was normal, with
normal protein and y-globulin, and had no
viral antibodies for measles, varicella,
herpes, and cytemegalovirus {CMV). An
EBG showed episodic bursts of 1.5- to 3-Hz
slow waves bildterally, more in temporal
regions. A CT sean was normal. On psy-
chometrie testing in the sixth week of
illness, the Merrill-Palmer test with verbal
items omitted indicated a mental aga of 2
years 7 months (at chronologie 2ge 5 years
3 months). Verbal testing was not possi- -
ble.

Within two weeks, some change was
apparent. She began to put objects in her
mouth and then in her mother’s mouth,
though she showed no other signs of recog-
nizing her mother. She hegan ta display an
interest in a baby in the same room. A
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Computerized tomographic scan of patient 3, 2% months after onset of illhess, showing extensive fow-density

tesian Involving temporal lobes and insular regions, predominant on left.

week later she appeared to recognize her
mother and the next day went to her
molher spontaneausly. About this time she
began repeating irrelevant and apparently
unmouvaled phrases, such as “You are a
devil, cut it out™; “you peed on my shoul-
der”; “telephone™; and 2 day later, "I'm
going to bite you.” This last accompanied a
phase of hyperactive aud aggressive
behavior: hitting, biting, kicking, and
stripping her clothes off repeatedly. Repet-
itive picking movements at herself and
objects were prominent at the same time,
She made fleeting eye contact, but still no
appropriate social interactions.

Three days later, she presented a strik-
ing picture. She was hyperactive with very
short attention span, running from one
thing to another, momentarily interested
in a viriety of objects, manipulating each
briefly then discarding it. She showed no
interest in otber children. She eried and
acreamed and jumped up and down when
held restrained. She was incontinent and
masturbated. When she did something
wrong, she said “Stop that.” She was echo-
talic, repeating phrases. Spontaneous ver-
balization was largely limited to counting
“one, twa, three, four.” Speech was sing-
song. She failed to respond appropriately
to all verbal commands and questions.

Within one week after the stage just
deseribed, the picture had changed again;
she was briefly cooperative, made eye con-
tact, looked up briefly when her name was
called, waved good-bye, and hugged and
kissed her maother. She was able to express
her feeling in speech: “I don’t want to go to
bed.” At " this point she still smeared stool,
and her speech was perseverative. During
the next eight weeks she made a full
recovery and is normal at this writing,
three years later,

CasE 2~A Th-year-old, right-handed,
previously well boy was admitted to the
hospital because of the abrupt onset of
bizarre and emotionally hyperreactive be-
havior, including aggressiveness and un-
provoked erying. He complained of being
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ill, complained that his heart had stopped
beating, and expressed fears that he was
going to die. His behavior deteriorated
over the next week. He began to strike out
and hite at people. Though generally mute,
on occasion he articulated clear and well-
formed, although bizarre, sentences.

Results of initial physical examination
were unremarkable. He turned quickly
toward a veice bul was very slow o re-
spond to verbal questions. He followed
simple commands but was freqguently
perseverative. He produced some jargon.
like phrases. He was very hyperactive,
striking out, punching, attempting to bite
people, and violently bit his fip on a number
of occasions. He occasionally seemed
frightened and eried out but at other times
laughed. Results of neurologic examination
were otherwise normal, except for fre-
quent blowing and mouthing movements
and oceasional right-sided facial twitch-
ing,

A CT scan with contrast enhancement
and a sodium pertechnetate Te 99m brain
scan were entirely normal. The CSF was
normal. Viral eultures had no growth. Oth-
er laboratory studies for metabolic, toxic,
and infectious diseases were all unreveal-
ing. An EEG showed diffuse, generalized
theta and delta slow waves, with some
right-sided temporal spikes.

Behavior showed increusing self-mutila-
tion, aggressiveness, and mouthing behav-
ior, the patient snapping and biting at
people around him in a very animalistic
fashion. He responded v no verbal stimuli
but remained visually alert te his surround-
ings. After two weeks, there was promi-
nent dystonic posturing and waxy flexibil-
ity in the Teft hand that decreased over the
next, week. In the third week, he seemed

much less aware of his surroundings. He *

still had perieds of scresming, kicking,
roliing, and biting, but these were inter-
spersed with longer periods of quiet behav-
ior, His aggressive behavior was controlled
with lithiam carbonate.

He was seen again four months lateras 2
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passive, uncommunicative youngster with

a vacant stare. He did not talk; he was ahle’ ~

to do some appropriale manipulation of

objects and occasionally threw objects
overhand. Bye contact with the examiner
was rare, though when spoken to, he would .

oceasionally smile. When candies werg
offered as reinforcement he initially.
appeared not to recognize their use; when
shown thal they were to eat, he accepted
them but concurrently began to put all
objetts presented to his mouth. Behavier
was quite rigid and stereotyped, but affect
was flat, No negative or oppositional
behavior was noted throughout the testing.
During recovery, he displayed patterns of

echolalia, stereotyped utterances, and 2

wide variety of inappropriate remarks,
clearly articulated, but uninterpretable
within the context in which they were
uttered. When next examined nine months
after the onset of the iliness, he had madea
complete recovery and had returned to his
regular elassroom, where he was perform-
ing successfully.

CasE 3.—An Il-year-old, right-handed
gir] had developed normally and was doing
well in-school until the age of 11% years. At

that time, after a one-week illness charac-’

terized by upper respiratory infection fol-
lowed by periodie vomiting and tempers-

ture elevations, she was admitted to a local,

hospital with acute onset of marked lethar-

gy. On admission she was stuporous and

responsive only to painful stimuli. Results
of laboratory tests were within normal
limits except for the CSF, which contained
71 mg/dL glucose, 166 mg/dL protein, and
a cell count.of 208/en mm with 90% lymphe-

cytes. Herpes simplex titer in serum rose *

from 1:8 to 1:256 by four days after admis-
sion. Antibody levels for mumps, varicella,
CMYV, rubells, and leptospirosis were nege-
tive, Initial EEG showed diffuse left hem-
ispheral depression, and the CT scan on
admission was normal.

During her three-week stay in the inten-
sive care unit, her state of alertness grad-
ually increased but she was then agiluted
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and aggressive and began self-injurious
behavior, including head banging. She had
short attention span, both auditorily and
visually, and severe dysnomia with inabili-
ty to identify commen objects and shapes.
She spoke in repetitive rote phrases with-
out specificity and was able to follow only
simple, gestured, one-step commands.

Approximately 2! months after the
onset of the illness, there were tonoclonie
seizures involving the right upper extremi-
ty with periods of staring and lack. of
arousability. The EEG at this time showed
evidenee of left temporal lobe slowing, and
a CT scan revealed a large, low-density

* lesion involving virtually the entire left
temporal lobe and the anteroinferior right
. tamporal lobe (Fig 1). Seizures were con-
trolled with phenobarbital and later with
carbamazepine, .

Six months after the onset of illness, she
exhibited stereotypies, withdrawal, and
agitated self-stimulatory behaviors. Severe
dysnomia. with inability to name common
jtems and shapes and severe expressive,
receptive, and syntactic dysphasias with
global zognitive dysfunction were found.

I RAYEN

ter ngh " Hearing was normal bilaterally. Receptive
was 8 -;‘ language abilities fell to below the 18-
la{gg?e:ts month level. She was able to axecute some

simple, single-step, gestured and unges-
tured commands. She eonld repeat- only
three digits given to her auditorily. Spon-
tafeons verbalization was limited to per-
. severative repetition of rote phrases with-
‘out specificity. Visual diserimination and
visual organizational skills were relatively
better preserved, testing at a 4%-year-old
fevel (IQ equivalent, 30 to 40), With blocks
she was able to build a bridge and gate and
she was able to copy a three-dimensional
wbe with pencil and paper. She also did
well in certain areas of rote skills, eg, she
was able to count to ten and to do simple
single-column additions and subtractions
‘on paper.
" During the course of a six-week inpa-
Aient rehabilitation program, she showed
improvement in several aress. There was
snincrease in visual and auditory interests
and ability to maintain attention, to imi-
fale, and to learn through demonstration,
Repeated attempts at escape presented a
Srious behavior ‘problem. She returned
me and attended a class for handicapped
en,
Two months after discharge, she showed
Wrked diminution in stereotypic and
wa behavior and was able to main-
£ye eontact with the examiner. Her
dency to escape was also diminished.

ght-hande
1 was doif}

thin TEASREER0 vorbal commands without gesture and
Hoved 3 marked reduction in repetition of
P s. Her responses to questions
‘;‘? More appropriate.
“irteen months after the insult, she
‘hl"*!iproved substantially. Her auditory
:;:“aslhattention span was normal for
: - ohe was able to ask appropriate
use Jef %‘fﬁ‘a"sﬂs and to respond appropriately.
i3S only mild dysniomia, being able to
in thé fisn ;Dproximgtely B0% to 90% of com-
2 ly. eets and in spontaneous speech has
“otdsional word-finding  diffieulty.

Elizabeth Birt

was able to follow some simple, two-
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Language and Language-Related Functions*
Devalopmental
Case Case Case Receptive Autistic
. 1 2 3 Aphasia Pattern
Speech and spoken language '
Defects of articulation 0 0 0 + 0
Pronoun reversal 1] 1} Q [ +
Echolatia + + + 0 +
Stereotyped utter-
ances - + + + 0 +
Inappropriate remarks + + + [ +
Use of spaken fanguage
Reqularly chatted
spontanaously [¢] [¢] 1] + 0
Regularly gave ac-
count of activities
in answer 1o ques- )
tions Q 0 a + 0
Language modalities other
than speech
Imaginative play a 0 1] + 0
Use of gesture oth-
er than painting 0 1] [y + 0

However, there are persistent marked
memory deficits. She is unable to remem-
ber three objects after a few minutes,

COMMENT

These three children each demon-
strated a full-blown autistic syndrome
in the course of an acute encephale-
pathic illness. In two cases, encephali-
tis was presumed but not proved, and
in the third, evidence of herpes sim-
plex encephalitis was obtuined. The
cases are presented as examples of an
acquired and reversible autistic syn-
drome in childhood, afferding some
insight into the neurclogic substrate
of that syndrome.

The salient clinical neurologie fea-
tures were limited to sociobehavioral
and language abnormalities. By con-
trast, motor, sensory, reflex, convul-
sive, or vegetative abnormalities were
absent or inconspicuous. The main
abnormalities in behavior were failure
of social responsiveness despite pre-
served consecious alertness, failure to
recognize persons, loss of communica-
tive language and of all interpersonal
communication, perseveration, inap-
propriate emotional expressions dur-
ing uncontrollable aggressiveness or
blank apathy, restless hyperactivity,
constriction of interest, and absence
of purposive or motivated actions. At
various times, repetitive movements,
toe walking, echolalia, obsessive fagei-
nation with objects, inappropriate,
rote, stereotyped utterances, hyperex-
ploratory behavior with fleeting at-
tention span, masturbation, and per-
severative speech were observed. This
behavior pattern closely parallels that
of the autistic syndrome. The distine-

tive behavioral abnormalities charac-
terizing childhood autism have been

“Adapted from Bartak et al.’ 0 indicates lack of function; +, presence of function.

recently summarized® as

... failure to develop normaul soeial rela-
tionships, developmental disturbances of
verbal and nonverbal commmunivation, and
rituglistic and compulsive behaviers
{resistance to change in routine or sur-
roundings, sbnormal preoceupation...).
Other important clinical signs are distur-
bances of motility (stereotyped move-
ments, abnormalities of gait and posture)
and of attention:

In our cases, the abnormalities are
acquired and not developmental, hut
they clearly fit .the eritical clinical
features of the childhood autistic gyn-
drome.

The language abnormalities in our
cases are also characteristic of autism,
Bartak et al compared autistic and
receptive dysphasic youngsters on
several features of language fune-
tion.* Their results, and the findings
in our three children, are given in the
Table. The results confirm that the
language disturbance in the three
children described here fits autism
rather than dysphasia.

The behavioral symptoms appear to
vary qualitatively along a continuum
of severity of the illness. For example,
in the first case, the child was quiet
and unreactive, though fully alert, at
the depth of the illness; however,
when improvement began (as judged
by the return of language and some
social responsiveness), she went
through a stage of tremendous hyper-
activity. .

Differentiation From
Acquired Epileptic Aphasia

Sinee our first two cases are similar
in several respects to the recently
described acquired epileptic aphasia
of childhood,** it is worth emphasiz-
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ing the differences between the pres-
ent cases and that entity. (1) Our two
patients did not have normal nonlan-
guage comprehension; they did not
respond to gestures, to persons, or to
ambient situations. (2) Our patients
had eomplete incapacity for social ro-
sponsiveness. (3} Our patients had an
acute or sibacute onset, rapid evolu-
tion to profound deficits, and full
recovery within months. )

In contrast, the patients with
acquired epileptic aphasia have had an
insidions or gradual onset, discrete
aphasia with normal nonverbal intelii-
gence, preserved response to gestures,
and a prolonged course with slow
recovery or various permanent dys-
phasic deficits. Features shared by
our paticnts and those with acquired
epileptic aphasia are global attention-
al disorders and generalized hyperac-
tivity. We conclude that the first two
cases cannot be subsumed under the
diagnosis of aequired epileptic apha-
sia. They may have the same relation
to acquired epileptic aphasia that idio-
pathic infantile antism bears to devel-
opmental receptive aphasia,’

Evidence of Anatomit Localization

In case 3, extensive damage to the
left temporal lobe and insula was seen
by CT scan, with much more restricted
involvement of the right insular
region and right temporat lobe. The

T scan gave no evidence of medial or
basal frontal lobe disease. In this casa
herpes simplex titers rose, supporting
-2 presumptive diagnosis of herpes
simplex encephalitis. This case allows
the suggestion that a major portion of
the neurobehavioral syndrome seen in
this child may be the consequence of
acute extensive temporal lobe lesions,
predominantly in the left lobe. More
widespread disease cannot, of course,
be excluded. Clinically, she had severe
impairment of language function. She
uttered rote phrases with persevera-
tion, without evident communicative
intent, but without defects of articula-

L Rutter M: Diagnosis and definition of child-
hood autism. J Autism Child Schizophr 1978;
8130-161.

2 Damasio AR, Maurer RG: A neurological
niodel for chilthood autism. Arck Newrol
1978:35:777-788.

3. Hauser SL, DeLong GR, Rosman NP: Pneu-
‘mographic findings in the infantile autism syn-
drome: A correlation with temporal lobe disease.
Brain 1975,98:667-688. .

4. DeLong GR: A neurcpsyehological interpre-
tation of infantile autism, in Rutter M, Shopler B

. {eds): Autiom: A Reappraisel of Concepts and
- Treatment. New York, Plenum Press, 1978, pp

207-218, .
" & Boucher J, Warrington EK: Memory deficits
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tion. These features contrasted with
the better preservation of visuospatial
skills (eg, the ability to copy a three-
dimensional . cube). These findings
indicate that left hemispheral lan-
guage-related functions were severely
impaired, with sparing of right-hem-

ispheral visuospatial functions. This-

correlates with the CT finding. Other
striking features, including her lack of
social interaction, lack of sustained
attention, and agressive and impul-
sive behavior, may be correlated with
temporal lobe digease.

In the other two cases, though the
clinical syndromes were quite similar,
CT scans were nermal and anatomie
localization could not be defined. Elee-
troencephalograms showed bilateral
diffuse slowing in both, but patient 1
had slow wave bursts of greater
amplitude in the temporal regions,
and patient 2 at one point had parox-
ysmal spiking localized to the right
midtemporal region. These findings
suggest that the temporal lobes may
have been major {oci of disease but
provide no further information about
localization.

The behavior shown by these
patients is commonly deseribed as
“postencephalitic.” We wish to em-
phasize its similarity to behavior char-
acteristic of the infantile autism syn-
drome. In our cases, the behavioral
syndrome was acquired at a clearly
definable time, in the context of an
acute encephalopathic illness, and was
reversible. Case 3 alone provides data
regarding the possible anatomic sub-
strate for this behavioral syndrome
complex, supporting in general the
idea advanced by Hauser et al’ and by
DeLong* that extensive medial tem-
poral diseasc in children, perhaps par-
ticularly on the left side, produces a
syndrome having many of the charse-
teristic features of the autistic syn-
drome. Damasio and Maurer* have
advanced 2 similar interpretation,
implicating mesolimbic structures in-

cluding mesial frontal and temporal
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lobes. The behavioral syndrome in
patients is likewise similgy i
Klitver-Buey syndrome of b'ilategf‘
medial temporal lobe diseage X
seribed in adnlt humans after bilatg
surgical ablations of medial tempﬁ
lobes'* and as a consequence of herpg,
simplex encephalitis.® The 8y ndrgy,
in man includes *. .. an incapagity -
adaptive social behavior, and a log
recognition of the significance of
sons and events. Such patients sh
an empty blandness, an absene; of 3
emotion or concerns for family opy
er persons and pursues no susiaiy,
purpoesive activity.”= In addition, they
have a profound amnestie syndro;
Finally, the three children in thiggg
case reports showed a distinctive iR
guage and communicative defi;
which we have not seen describe
except in relation to autism {by Bax
tak et al*} and which is clearly diffey.”
entiated from receptive or glohal
aphasia, RS
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autism, or the autistic syndrome, hag

multiple etiologies, some encephaly- A T3ye
clastic and some presumably not+5 betes and
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us to draw clinicoanatomie correls |. it
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without gross anatomic lesions. responsib
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