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AUDITORY RECEPTION LESIONS:
RIGHT VS LEFT
Jack Katz

Abstract: Twenty three individuals
with well localized lesions of the
auditory reception center were studied
to determine similarities and differ-
ences between right and left hemis~
phere impairments. Although the R=-AR
cases were about 11 years older than
the L-AR group, they had better WDS
and SSW scores, CES scores were ap-
proximately equal for the two groups.
The results on the SSW and CES tests
were general ly symmetrical, however,
some important deviations were noted.

It is diagnostically and theoret-
ically important to understand how an
auditory reception (AR) lesion shows
up on 3SW and CES tests, We have made
many assumptions about AR performance
and have wondered about any differen-
ces between right and left sided le-
sions. I recently had the opportunity
to test out some of these guestions.

Cases tested over the past 13
years were gathered. Most came from
three research studies (Katz & Pack,
1975; Katz, Kushner & Pack, 1975;
Katz, McCarthy, Jacobs and Wilson,
1986). Each subject had a diagnosed
lesion of Heschl's gyrus, involving
the AR center (Brodmann's area 41) on
one =ide and the absence of brainstem
or other contaminating variables (mod.
hearing loss, MR etec.). Of course,
other cortical regions, besides area
#41 were involved in all cases.

Statistics
Medians are used in this study
to best describe typical perform-

Auagust 1986

ance, Medians tend to deemphasize
extreme performance which may be due
to 1) the influence of the lesion on
other major brain centers or 2) diag-
nostic errors. Medians represent the
50th percentile of the data. Semi-
interquartile ranges are used with me-
dians to designate the 265th §-1ile at
the lower end and the 75th %-1le at
the upper end. Thus between the upper
and 1ower quartiles the middle 50% of
the cases fall. Also 25 % of the
scores fall above the Thth §-ile and
25% fall beiow the 25th %-ile.

Rart I: WDS and SSH

Subjects

Records for 10 R-AR and 13 L-AR sub-
Jects, with diagnosed lesions were
obtained. They ranged from 17-71
years. Medlians for age and word dis-
crimination scores (W3D) are shown in
Table 1.

WDS
GROUP N AGE RE LE
R- AR 10 64 923 85%
L-AR 13 53 82% 88%

Table 1. Medians for age and word
discrimination scores (WDS) for cases
with R=AR and L-AR lesions.

Age Factor

The R-ARs ranged in age from 42 to Tt
yrs and the L-ARs from 17 to T1. The
median age difference was 11 years,
with the R-ARs being the ol der group.
A number of indicators show that this
age difference favoring the L-ARs did
not have a major effect. 1) The WDS
results favored the R-AR group despite
the difference in age, 2) the Total R-



SSW and C~SSW scores were better for
the R-ARs in both ears, and 3) the CES
test results were essentially the same
for the two groups. In addition to
the above, the remarkable symmetry for
some scores suggests that the age
difference did not have an important
effect on the results, Both median
ages were close to the range in which
SSW scores are equivalent (11-60 yrs),

SSH Results

The C-3SSW resul ts were compared
for the two groups. Figure 1 shows the
pertormance for the four Conditions.
At first glance the symmetrical peaks
of errors for the groups stand out,
That 1s, the peak in the ear contrala-
teral to the lesion (LC for the R-ARs
and RC for the L-ARs) appears surpri-
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MEDIANS AND SEMI-INTERQUARTILE RANGES
FOR CORRECTED SSW CONDITIONS

Figure 1. Median C-SSW results for 23 AR cases on the 4§ Conditions.
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singly similar. The medians for the
two peak Conditions were almost iden-
tical for R-ARs and L-ARs (69% and
67%, respectively).

Dichotic tests are quite sensi-
tive to AR lesions because they, in
effect, inhibit or extinguish the ip-
silateral pathway, while the crossed
pathway to the damaged Heschl's gyrus
cannot transmit information to that
hemisphere. Thus, the only competing
signal to get through is the one con-
tralateral to the normal hemisphere.
The results shown are just as expected
in AR cases. The competing word in
the ear opposite the lesion is the one
that is degraded. Overall, it appeara
that tor the SSW (EC 1ist), AR lesions
tend to cause about 65 to 70% error
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The semi-

interquartile range is shown above and below each median. (A) R-AR, (B) L-AR.



after correction for WDS, This 1s
true whether the lesion is on the
right or left side of the brain

The symmetry between the 2 curves
tends to detericrate to gsome extent
for the other 3 Conditions. The R=ARs
had very fine performance for the ear
ipsilateral to the lesion and just a
relatively small percentage of error
for the NC Condition contralateral to
the lesion, The L-ARs, on the other
hand, had considerable error in the LC
Condition, despite the fact that it
was ipsilateral to the damage. The
BNC words, contralateral to the da-
maged Heschl's gyrus, were even more
depressed than LC Condition., Finally,
LNC was also affected in more than
half of the cases.
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The contralateral NC Conditions
tended to be depressed in both groups
asuggesting that damage to the AR cen-
ter can have an effect even on the NC
words that are presented to the ear
opposite the lesion. Berlin et al had
noted that certain cases with temporal
lobe invol vement showed poor perfor-
mance even when the competing words
were separated by 500 msec. Rudmin
& Katz (1982} point out that the ave-
rage spondee on the EC 1ist is sepa-
rated by only 371 msec. Therefore,
most of the NC words would be vul ner-
able in such temporal lobe cases.

It is common to see L-AR cases
with significant peaks in both ears,
whereas R-AR cases usually have unila-
teral peaks, Therefore, the results
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Figure 2. Median and semi-interquartile CES results for right and lef't ears.



in Figure 1 were of no surprise. How-
ever, the reason for the poorer re-
sults in the 3 "non peak" Conditions
(for the L-ARs) is not obvious., The
difference was not due to age, because
the R-ARs were older. It is also
reasonable to to exclude larger or
more complete AR lesions in the L-ARs
as an explanation. One could assume
that the R-ARs had the more extensive
lesions because severe aphasia would
prevent L=-AR subjects from participa-
ting, while severe R-hemisphere cases
could be tested with dichotic speech,

Two more reasonable suggestions
may be advanced to explain the differ-
ences between groups, The L-ARS may
be assumed to have aphasia. This
language impairment could influence
SSW performance, and likely did, Ne-
vertheless, 1t is somewhat surprising
that the influence was not more homo-
geneous across the 4 Conditions. In-
dividual R-NC, LC and LNC performances
did not give strong support to this
notion (although, it was probably im-
portant in some cases). Table 2 illus-
trates the possible etfect but lack of
consistency in 3 pairs of Ss. They
were matched for similar LCs and com-
pared on the 2 other Conditions less
affected by AR disorder. Some showed
a possible language effect, others not.

# RNC (LC) LNC
14 32 (59) 4y
1B 0 (54) 6
24 34 (36) 18
2B 22 (38) 1
34 15 (14) 19
3B 20 (18) -4

Table 2. Pairs of L-AR cases. The As
can be viewed as suggesting a general
influence of aphasia, the Bs cannot.

A second contributing factor,
perhaps the most important one, is
involvement of the corpus callosum
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{CC) or other commissural pathways.
Damage to the CC can be expected to
produce a LC SSW peak, whether the
lesion is on the right or left side
(Musiek & Wilson, 1979). For L-AR
cases this would appear as a bilateral
effect, with depressed scores in the
RC Condition assoclated with the AR
damage and in the LC because of the CC
involvement. This would help to ex-
plain why many cases with L-hemisphere
lesions have double peaks wnile others
only RC peaks. | & LC peak alone would
suggest a commissural disorder./ Tab-
le 3 illustrates the possible com-mis-
sural effect in 3 L~ARs showing bilat-
eral peaks and the lack of CC damage
in 3 L-ARs with R-ear peaks, Other
possibllities alsoc exist for the dou-
ble peak in L-lesion cases (e.g., ar-
cuate fasciculus lesion atfecting
transmission to the expressive lang-
uage regions). In R-ARs both AR and
CC disorders would at'fect the same LC
Condition. This would produce a uni-
lateral L-ear peak (see Figure 14).

# RNC RC LC LNC

tA 32 60 59 44
1B 40 68 4 0

24 30 70 3% 22
2B 45 80 12 0

3A 22 o7 32 T
38 15 75 14 19

Table 3. Three pairs of L-AR cases.
These resul ts might be viewed in A
cases as showing a LC influence asso-
ciated with commissural /deep structure
disorder (e.g., arcuate fasciculus).
Bs do not show such an effect. Presum-
ably this suggests these pathways to
be spared to a considerable extent.

Part 1I; CES and SSW-CES

CES Results

Figure 2 shows the results for
the two groups on the CES test. It
can be noted that the performance for



the R-AR and L-AR subjects is quite
symmetrical and that the magnitude of
the scores is very similar, This is
particul arly true for the semi-inter-
quartile range measure, Thus, both
groups show the expected contral ateral
effect on CES as well as the SSW.
This supports the notion that AR le-
sions produce a major interference in
getting clear information to the af-
fected hemisphere. This is true whe-
ther the signal is speech or environ-
mental sounds as measured by the CES.

Unlike the SSW, the semi-inter-
quartile ranges are quite wide in the
ear opposite the lesion. This reduces
our confidence that the contralateral
effect for the two groups is indeed
different (R-ARs = 35%; L-ARs = ud8f%).
More data are needed.

Environmental sounds, like music,
are thought to be processed primarily
in the right hemisphere, Therefore,
the R-ARs should perform more poorly
on CES than L-ARs., Actually, the
groups were about equal on CES. One
hypothesis that has been put forth is
that the music and environmental sound
centers may not be as localized in the
R=hemisphere as language is in the L-.
Therefore, a lesion is more likely to
knock out language on the left before
a comparable disorder would knock out
music or enviornmental sounds on the
right. Another consideration is that
the processing of envirommental sounds
is an anterior function, It would
follow that AR lesions would produce
about the same CES effect regardless
of the side damaged becszuse the major
effect would be limited to blogking
auditory input to the hemisphere,
Neither hemisphere appears to have
important CAP centers specitical ly for
environmental sounds in the area of
Hesachl's gyrus.

SSW-CES Results

Figure 3 shows the relationship
of CES scores to both R-SSW and C-SSW
findings. The general relationship
has been discussed already. That is,
for both tests the signals presented
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to the ear opposite the lesion had the
poorest scores, It remains to be seen
how the ear scores compare for the two
tests and whether the comparisons
differ for the right and lef't ARs.

It is interesting to note that
for the ear opposite the lesion, CES
and C-SSW scores are very similar,
Thus, typically the difficulty level
of CES and C-SSW are about equal with
damage to Heschl's gyrus, One would
think that CES would be less affected
than the raw S3W (as it was), but it
was even slightly better than the C-
SSW. Assuming that these are fairly
reliable results, it is the ear ipsi-
lateral to the lesion that seems to
express the dominance factor. For the
RE, the R-ARs' CES scores were poorer
than the SSW and for the LE, the L-
ARS' SSW scores were considerably
poorer than the CES.

It is reasonable to assume that
cases that have significant AR lesions
will show the contral teral effect on
both tests. There is also an inclina-
tion (by no means universal) for the
ear ipsilateral to the lesion to be
depressed to some extent depending on
the test and hemisphere damaged. For
R-ARs this 13 seen on the CES in the
RE and for the L=ARs it is found in
the LE on the SSW., This tends to
support my original prediction (in
1974) when I tried to conceptualize
the SSW~CES comparisons, While the 8
SSW=CES formul as have not worked out
very well, the general comparisons
seem to have some merit as suggested
by the present study. The general
comparisons are shown in Table 4.

Summary
This study noted:

1) In AR cases, the ear opposite the
lesion shows the major deficit on both
the SSW and CES tests.

2) The extent of the contral ateral
effect on the SSW is egual for both
the R=-AR and L-AR cases.

3) The extent of the contralateral
effect on CES is also equal in both
groups,
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MEDIANS FOR R-5SW, C-835W AND CES

LOQUS OF LESION SSW CES

Corpus Cailosum® LE RE
R- AR LE LE
L-AR RE RE
R-AR & CC LE BIL
L-AR & CC BIL RE

Table 4, Original concept of SSW-CES
comparisons for AR and Corpus Callosw
{CC) lesion cases. #CC refers to the
splenium portion in particular (and
Fossibly genu). CES performance for
lesion cases with involvement of the
body of the CC and/or the anterior
sommissure is not known at this time.
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4) The left sided cases had poorer
performance on the three SSW Condi-
tions other than the competing one
contral ateral to the damaged hemis-
phere. Thus the overall SSW perfor-
mance was poorer for the L-ARs than
for the R=-ARs.

5) Both groups performed equally on
the CES test when considering the
ears ipsilateral and contral ateral to
the damage,

6) When comparing the SSW and CES
tests for dominance effects, it is
necessary to study the ear not show-
ing the contralateral etfect.In those
cases the SSW was better in the RE

(R-ARs) and the LE better on CES (R-
AR3).



