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SUMMARY
Auditory  beainstens responses (A8R) were
nwvesiigated in sl children with Asperger's syndrome
and i s normal hearing, healthy children matched
Jor age wnd sex. There were no statistically

significant differences-invomparison of {atencies of

werves [ IV and mterpeak latencies of I 1TV
17 hepween tie rwo proups (pe005), Interaural
comparison of these parameters in the Asperger's
group vielded wo statistically significant differences
ar well  jpall03L ABR values twe  stardard
deviations bevond the mean were present in the
Asprerpar's group while there was none in the coniral
gronp  Phese resulis indicate thar subjects with
Aspergers  syndrome  do o onat show brainstem
cvsfunction  ax  the  whele group,  bue when
mdividually evaluared they reflect  a slightly more
heterapeneaus pomularion than the control graup.
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OZET
Asperger sendromin altt yocuk ve b gocklaria yas
ve - cinsiyver gemdan epfemel gitmes: rormal olan
altr safhkll gocwkta  bevimsape ayitsel  wvardmg
potansivellerl (BSIUP) aragurdmustie. Her ki grup
arasmncda £ L V. dalgalarin latansiare e 511 1)
ve J-1 tmterpeak latonslarann kargilasoridmasinda
istatistiksel apdan anlamil fark saptanmamigie . (p
S0.05). Asperger  prubunda avmt paramerelerin
Bireyierin her i kuedaklea arasinda
karstlastiefnrasinda dea dstatisirsel agidan andamit
Sark bubinmomegie (pe003) Asperzer grubund
artalamomn ki standart sapma diging ckan BILP
deperleri olmasing karyin konrol grubunda by

fimirin  desma grkan  defer  gozlenmeniytie.  Bu
sonuglar  genp olarak degerfendirildifierinde
Asperoer sendramiu el gularin hevinsant

disfonksiverny gdsrermediging ancak birevsel olarad
tneelendiflerinde komiral grubuna gire piraz daha
hererajen Bir poprilasyony
gastermektedir

Anahrar sdzeilkler: Asperger. sendromu, bevinsupi
sgitsel wyaritmiy potansivelleri (BSIUFP)

vansutklarnm

The essential features of Asperger's syndrome
are severe and sustained impairment in social
imeraction and the development of restricted.
repetitive patterns of behaviour, interests, and
activities, The disturbance causes clinically
significant impairment in social, occupational,
of other important areas of functioning.
However it does not cause clinically significant
delays in development of language, cognition,
AEE-appropriate skills.

self-help adaptive

behaviour (other than in social interaction), and
curiosity about the environment in childhond
(L), Neurohiological nature of the syndrome has
been investigated with different neurcimaging
studies. Various organic pathologies of the brain
been  identified  with

have compiied

tomographic (CT)  and magnetic resonance

imaging (MRI) studies (2,3),

Asperger’s svndrome has many features in

common with autism, the distinguishing factor
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being the presence of delay in language
development in autism (!). Besides CT and
MRI, auditory brainstem response (ABR) has
been widely used in autism to search evidence
for the speculation that such behaviours result
from distortions in the sensation or perception of

envirpnmental stimuli (4-8).

In the present study  ABR responses were
mvestigated in Asperger's syndrome in order to
evaliate the functional status of the cochlear
nerve and auditory pathways of the bramnsiem.
Although having many similarities with autism,

o our knowledge an ABR study in Asperger’s

syrdrome was not mentioned before.

MATERIALS and METHODS
Six male subjects with Asperger's syndrome
according to DSM IV criteria, ranging in age
from 6 10 16 years, and six control subjects
matched for age and sex were involved in this
study. Axillary temperatures were checked, anid
all subjects had  temperatures  below  37°C.
(tescopy. tympanometry and acoustic reflex
lests were performicd in all subjeets. All of them
had  normal  otoseopic  findings  and
tympanograms with posilive acoustic reflexes,
mdicating normal middle ear function. All the
subjects in the contral group and four of the
children in Asperger's group were evaluated
with pure tone ‘audiometry and had normal
hearing as evidenced by having 20 decibel (dB)
hearing level (T1L) or better thresholds at each
lrequency  between 250 to 8000 Hz  air
conduction stimuli. Hearing thresholds in two of

the children with Asperger's syndrome were

determined with ABR because of the lack of
their co-operation for pure 1ome audiometry.
Both of these children had better thresholds than
30 dB peak equivalent pressure level (p.e, SPL):
the mtensity level which was chosen as the

ABR  threshold

passifail  eriterion  for
determination. Thus. all the children in hath
groups showed no hearing impairment with the

utilized testing technigues.

After determination of hearing thresholds, ABR
recordings were performed in all subjects both
in the patient and control groups. Click stimuli
presented at 100 dB pe. SPL intensity with a
repetition rate of |1/s was delivered to one ear.
and the contralateral ear was masked with 60 dB
SPL wide band white noise. The electrical
activity was recorded between a positive vertex
clectrode and a negative mastoid electrode
Forchead was used for placement of the ground
electrode. Two thousand ariefact free trials tor
each ear were recorded two times and stored for
analysis. Latencies of waves 1. IIL WV and
interpeak latencies of I -V and -V for

both cars in each group were analysed.

Values obtained from the patient group were
compared separately for ecach ear with the
control group. Comparison of the right and left
car responses (inleraural comparison) was also
made i Asperger's growp, Statistical analvsis of
the results of both groups and right-left car
responses of the Asperger's syndrome group was
performed using the Mann-Whitney U Test
ABR wvalues 2, 2,58 and 3 standard deviations
beyond the mean were also investigated in hoth

Eroups.
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RESULTS
Values of wave |11 V latencies and -1, I11-
V. IV interpeak latencies for each subject n
Asperger's group is demonstrated in Table [, and

the control group wm Table 11,

Comparison of wave [, HL WV latencics and T-I11.

[1-%, -V interpeak  latencies  between

Asperger's group and the contrel group vielded
ne statistically significant differences with p

values being abeve 0,05 (Table [11).

Interaural comparison of these parameters in
Asperger’s svndrome group did not show statis-
tically significant differences either (Table [V).

There was no ABE value 3 standard deviations
bevend the mean in both groups: ABR values 2
and 2.38 standard deviations bevond the mean
were present in Asperger's group, but nat in the
control group: Qutlying values were seen as
prolongations in wave | latency and both as
profongations and shortenings in Y interpeak

lateney { Table W)

Table I: Latency and interpeak latency values of Asperger's syndrome group

Right Ear Left Ear
Subject numbir I 2 3 4 5 5] 1 7] 3 LT 3 Ir 1
Wave [ latency Iod | La8 | 172 LB 180 | |76 | 160 | 180 | 164 | 1.76 | 184 ] 160
Wave (11 latency 382 | 3.76 | 3.76 | 3.72 | 3.96 | 3.76 | 4.00 | 3.72 | 3.80 | 3.76 | 3.96 | 3.72
Wave WV latency 584 | 368 | 564 | 544 | 588|548 | 5.88 | 580 [ 564 | 552 | 580 | 556
1-111 interpeak lateney ?.’_:"j_ 208 (204 [ 192|206 (200 (240 [ 212 206 | 200 [ 242 ] 212 |
[1-%. interpeak latency 196 | 192 | 188 | 172|192 | 172 | 1.88 | 208 | 1.84 | 1.76 | 1.84 | 1.84
[-¥  interpeak latency 420 | 400 [ 392 | 364 | 408 [ 392 [ 438 | 420 | 4.00 | 376 | 3.96 | 5.596 |
*All measurement values are in milliseconds
Table 11 Latency and interpeak laency values of the control group

Right Ear | Left Ear
Subject numbher 1 2 3 2 ] 5| 6 L 2 3 4 5 & |
Wave | latency 168 | 1.60 | 1.56 | 1.76 | 1.64 | 1.68 | 1.68 [ 1.60 [ 152 [ 1.76 | 1.68 | 1.64
| Wive 111 latency 358 | 380 | 344 | 400 [ 376 (400|372 384 | 352|580 [372 | 404
Wave V latency 5.56 [ 5.76 [ 552 | 588 [ 552 [ 5.56 | 5.64 | 5.76 | 548 | 5.60 | 5.60 | 5.68 |
[-[11 interpeak latency Lon | 220 [ 188 | 220 [ 202 | 232 [ 204 | 224 | 200 | 204 | 2.04 | 240
HI-V antarpeak latunc_:. 198 | 196 [ 2.08 [ |88 | 076 | B56 | 192 [ 152 | 154 | 130 | 188 | 164
LY interpesk latency 388 | 416|395 | 408 | 3B8 | 388|396 | 406 396 | 384 392 4

*All measurement values are in mitliseconds

Table 11z Mean larenciés and interpeak latencies for Asperger’s and control groups with corresponding p values

[ Right Ear Left Ear
Mean value {ms) Mean value [ms)
Parameter Asperger's Control p value Asperger's | Comtrol p value
A geit]e] group Sroup _group
Wave | [atency 1. 7333 16533 0.0745 1,6733 |.6467 (L8347
Wave 111 lalency 38067 3.7633 1.5349 3.8267 3.9733 (LGR3]
Wave V latency 36600 5.6333 .9358 5.7000 3.6267 (.3760
-1 inggrpeak latency 20731 21035 (17483 2.1533 212567 03144
- ierpeak latency 1.8533 18700 0.5189 1.8735 8533 (L6858
-V interpeak lalency 3.9267 30733 0.9336 4.0267 | 39800 05144

s milliseconds
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Table IV: Intcraural comparison of laency and interpeak latency values in

carresponding p values.

Asperger's. group with

Parameter Mean value (ms) p value i
Right ear Left ear

Wave | latency Lraad 16733 (1946 "
“Wave 111 latency 3.8067 31.8267 0.8693

Wave V latency 56600 57000 0.7475

I-1TT interpeak latency 2.0733 24853 3313

1I-Y interpeak latency 1.8533 [.B733 0.RO79

IV interpeak latency 3.9267 4.0267 (L4205
*ims ) milliseconds
Table Vi ABR values 2 standard deviations beyvond the mean

' Parameter Asperzer’s group Control group

Wave 1 latency

21050 prolongations (Subjects 4 and 5) -

Wave T latency

RIGHT | Wave V lateney

I-1IE interpeak latency

EAR |-V interpeak latency

-V imterpeak latency | 2.77 and 2. 105D shorenings (Subjects 4 and ) -

Wave T latency

2.37 5D prolongation (Subject 3} -

Wave 11T latency

LEFT | Wave V latency

I-111  interpeak latency

EAR |-V interpeak latency

I-%  interpeak latency

2.74 and 2.01 5D shortenings (Subjects | and 2) - |

S0 Standard deviation

DISCLUSSION
Asperger's syndrome, which is principally an
autistic disorder, has many clinical features in
common  with  acquired right hemisphere
dvsfunction and has been postulated to result
from a developmental abnormality of the right
hemisphere. Right hemisphere abnormality and
cerchellar abnormalities have been reported on
single photon emission computed tomographic
{(SPLECT) imaging in three patients (3). In one
subject CT and MRI also revealed enlargement
of the right lateral ventricle reflecting a mild
degree of right hemisphere atrophy, Neuro-

ophtalmologic findings including colobomatous

defects involving the optic discs. prepapillary
reting and abnormal ocular motility have also

been reported (9).

ABR has been extensively used in order
investigate the neurobiological nature of autism.
While some studies have found prolongation of
wave | latency implying peripheral hearing
impairment (10.11), others have not supported
this Tinding (5,12,13),  Investigations which
found normal wave | lateney mostly focused on
latencies of wave I, ¥V and on brainstem

transmission  times  reflected by interpeak

latencies. Various  abnormalities have been

reported in these articles (5,6.8,12.13). Also
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while some investigators have reported more
ABR abnormalities in stimulation of the left ear
(5), others have not supported this finding
(4.6,7). After the first hall of 1980, articles
reporting normal ABR results in autism began to
dominate {4,714 Tt is known that sex has an
influence on ABR results (13,16}, Although it 15
accepled that age does not influence ABR
results beyond |8 months of age, there are also
investigations pointing out its effect, especially
ah peripheral waves (16} The shift of ABR
results trom abnormal to normal most probably
resulted due w exclusion of cases with obvious
neurologieal diseases and better matching of the
autistic group with the control group for age and
sex. Today it is generally accepted that children
with autistic disorder have normal ABR, results
{17). However, there are exceptions against this
survey  with  later

abnormal ABR findings (8.18).

investizations reporting

In the present study, in comparison of ABR
wave latencies and interpeak latencies, we have
not found any statistically significant differences
between control

MAsperger's  and BLOUPS,

Imteraural  comparison  in Asperger's group
vielded no satistically significant differences as
well As owe were not cable to Nind  any
investication about ABR in Asperger's svndrome
it was not possible to compare our resulls with
such a group, When compared with autistic
children, our results are similar to the literature
mdicating normal brainstem responses and no
imteraural  differences in the autistic group
(4,7.14). This may also be the result of good

matching of both groups for age and sex.

When evaluated individually, no subject had
ABR values 3 standard deviations beyond the
mean in both groups. A cut-off peoint of 2.58
standard deviations is preferred to define the
normal population in some investigations (6,111
When this value was chosen as the lmit, two
cases of [-V interpeak latency shortenings were
chserved. When the limit was being further
reduced to 2 standard deviations, seven outlying
values were seen in Asperger’s group while there
was still no value beyvond this limit in the control
group. There were three cases of wave 1 lateney
proflongations, two with Tell car and one with
right ear stimulation. There were also four cases
of wave -V interpeak latency shortenings, two
with right ear and two with left ear stimulation.
As all the subjects with Asperger’s syndrome

lvad normal threshalds and

hearing
tympanograms, wiave | prolongation can not be
assumed to result from hearing impairment.
Down's syndrome, epilepsy and an increase m
temperature are known to shorten -V interval
(15,1920). As all the subjects had axillar
37°C and  had

[own's

temperaturgs  below neither

cpilepsy  nor syndrome. shortening

of this interval can not be explained with

these tactors. Findings of the present study
were similar to other investigations showing
both prolengations and shortenings in wave
latencies and interpeak lalencies in autism on
an individual basis (10.13). They were however
investigations

contrary o showing only

pralongations of these parameters (5,6.16,18).

children with

ABR

In  conclusion, Asperger's

syndrome  had  normal results  when
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evaluated as a  group. However when
mdividually  evaluated they represented &

slightly more heterogeneous population  than

chifdren in the control group. We think that

b
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