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The mechanisms and functional anatomy underlying the early stages of speech perception are still not well 
understood. Auditory agnosia is a deficit of auditory object processing defined as a disability to recognize spoken 
languages and/or nonverbal environmental sounds and music despite adequate hearing while spontaneous 
speech, reading and writing are preserved. Usually, either the bilateral or unilateral temporal lobe, especially the 
transverse gyral lesions, are responsible for auditory agnosia. Subcortical lesions without cortical damage rarely 
causes auditory agnosia. We present a 73-year-old right-handed male with generalized auditory agnosia caused 
by a unilateral subcortical lesion. He was not able to repeat or dictate but to perform fluent and comprehensible 
speech. He could understand and read written words and phrases. His auditory brainstem evoked potential and 
audiometry were intact. This case suggested that the subcortical lesion involving unilateral acoustic radiation 
could cause generalized auditory agnosia.
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INTRODUCTION

Auditory agnosia is a rare otoneurological manifesta-
tion that refers to the defective recognition of auditory 
stimuli in the context of preserved hearing and is charac-

terized by preserved functioning with language such as 
reading, writing and speaking.1

There are three different types of auditory agnosia. Ver-
bal auditory agnosia or pure word deafness has a selec-
tive decrease in the recognition of verbal sounds. And 
non-verbal auditory agnosia has a selective decrease 
in the recognition of non-verbal sounds. A generalized 
decrease in both verbal and non-verbal sounds is gener-
alized auditory agnosia. These symptoms substantially 
overlap and can be difficult to separate from each other.2 
Usually either the bilateral or unilateral temporal lobe es-
pecially the supratemporal gyrus, Heschl’s gyrus, known 
as the primary auditory cortex are responsible for audi-
tory agnosia.3 And generalized auditory agnosia is caused 
by the primary auditory cortex and auditory association 
cortex.2 Subcortical lesions without cortical damage rare-
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ly causes auditory agnosia. Here, we report a generalized 
auditory agnosia patient caused by unilateral subcortical 
lesion with intracranial hemorrhage (ICH) in temporal 
area.

Case Report

A 73-year-old right handed male presented to emer-
gency room with the sudden onset of right hemiplegia 
and dysarthria. He was diagnosed as having intracranial 
hemorrhage of the left basal ganglia and temporal lobe. 
After 3 weeks, he was offered rehabilitation services for 
the auditory problem of being unable to differentiate 
voices, music, and environmental sounds. His past medi-
cal history included hypertension and right basal ganglia 

intracranial hemorrhage 13 years previous. There has 
been no definite sequelae of previous stroke. In the neu-
roimaging studies 2 weeks after the onset of the stroke, a 
non-contrast computed tomography (CT) scan and mag-
netic resonance imaging (MRI) showed intracranial hem-
orrhage of the left basal ganglia and temporal lobe area 
and a single photon emission computed tomography 
(SPECT) showed a moderate to severe perfusion decrease 
and impaired vascular reserve in left temporal lobe (Fig. 
1). 

He was an alert patient but, he did not follow oral com-
mands or respond to environmental sounds. His verbal 
repetition and writing to dictation were severely defective 
with phonemic substitutions. Neuropsychological evalu-
ations were performed 3 weeks after the onset of stroke. 

Fig. 1. (A) A computed tomography image that shows acute intracranial hemorrhage at the left striatocapsular area 
with mild perihematoma edema. (B) The MRI T2-weighted axial images showed a large subacute hematoma in the left 
basal ganglia, internal capsule and temporal white matter with mild mass effect. The cerebral white matter including 
left auditory radiation was severely damaged, whereas the auditory cortexes were intact. (C) The brain SECT image 
showed a severe perfusion decrease and an impaired vascular reserve in the left temporal lobe. Also a moderate per-
fusion decrease and preserved vascular reserve in the left basal ganglia were shown.
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He obtained a score of 4/30 on the Mini Mental State 
Exam of Korea (MMSE-K) with verbal communication. 
He was diagnosed as having cognitive dysfunction. But 
he could comprehend written and gestural communica-
tion. A language assessment using the Korean Version of 
the Western Aphasia Battery (K-WAB) revealed that he 
had significant deficits in auditory comprehension, rep-
etition, and writing to dictation, despite the presence of 
good reading, fluent speech, and spontaneous writing, 
without evidence of aphasia. He could speak complete 
sentences without paraphasia. The Token test was 0% for 
verbal communication but 20.9% (13 items out of 62) for 
written communication. He came close to be misdiag-
nosed as Wernicke’s aphasia but, his language disorder 

was different from Wernicke’s aphasia for naming, read-
ing and spontaneous writing. He obtained a score of 
21/30 on MMSE-K with written communication. There-
fore, he was regarded as not having severe cognitive dys-
function for his age and educational status. He could not 
differentiate people’s voices, music, and environmental 
sounds. Everything sounded like a disagreeable noise, 
a “buzzing”, including pure tone signals. Standard pure 
tone threshold audiometry was conducted. The standard 
pure tone threshold audiometry showed normal find-
ings (Fig. 2).  Also brainstem auditory-evoked potentials 
(BAEP) exhibited normal bilateral latencies (Fig. 3). The 
visuo-cognitive and visuo-spatial functions were pre-
served.  The results of evaluation studies are summarized 

Fig. 2. Pure tone audiometry that showed nearly normal bilateral findings that were considered for his age.

Fig. 3. Brainstem auditory-evoked 
potentials (BAEP) of the patient 3 
weeks after stroke onset showed 
normal bilateral latencies and am-
plitudes.
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in Table 1.
He could hear sounds but had difficulty in identify-

ing words and environmental sounds such as: male and 
female voices, music, a baby crying, laughing sounds, 
an animal crying (cat, dog, cow, horse, pig, bird), instru-
mental sounds (piano, clocks, telephone ring), wind, a 
wave, and honk. Therefore, he was diagnosed as having 
generalized auditory agnosia with intracranial hemor-
rhage in the left basal ganglia and temporal lobe. He had 
speech therapy for variable sound differentiation and lip-
reading with a listening program to foster communica-
tion skills. Six months after the recent stroke, a follow-up 
K-WAB and audiometry were performed and there was 
no significant interval improvement with the previous 
exam. Gradually he regained the ability to communicate 
and understand almost all the words used in daily life by 
trained lip-reading. 

DISCUSSION

To our knowledge, auditory agnosia is caused by cere-
brovascular diseases such as: a stroke, viral infection of 
central nervous system (CNS), head trauma, brain tumor, 
hydrocephalus and variable CNS lesions. The most com-
mon cause is cerebrovascular disease.4 Clinically auditory 
agnosia is easily misdiagnosed as cognitive dysfunction, 
aphasia or deafness. But, it can be differentiated from 
cognitive dysfunction through a better score with written 
communication as compared to verbal communication 
in a cognition evaluation test. Reading, writing and spon-
taneous speech are possible in auditory agnosia but, are 
not possible for Wernicke’s aphasia. Also repetition is not 
possible for auditory agnosia unlikely due to transcortical 
sensory aphasia. It can be differentiated from deafness by 
audiometry findings. This patient was misdiagnosed as 
having cognitive dysfunction with poor oral comprehen-

sion and a low score in the MMSE-K at the initial evalua-
tion. But, he had a better function in written communica-
tion as compared to verbal communication. 

Although auditory agnosia typically results from bilat-
eral superior temporal lobe damage, it has also been re-
ported following unilateral damage to the primary audi-
tory cortex.3 Non-verbal auditory agnosia has a tendency 
to be caused by a right unilateral temporal convexity le-
sion.5 Although bilateral primary auditory cortex lesions 
have been known as the main cause of auditory agnosia, 
subcortical lesions also could be possible causes. 

The most common explanation for the existence of au-
ditory agnosia following a unilateral subcortical lesion is 
that auditory agnosia can result when preserved language 
areas of the left hemipshere are unable to receive audi-
tory input from either hemisphere. Unilateral subcortical 
auditory agnosia has been thought of as a disconnection 
syndrome of damage to cross-hemispheric pathways 
through corpus callosal commissural fiber. But, a recent 
study using diffuse tensor imaging (DTI) suggests that 
auditory agnosia can arise from a unilateral lesion even 
in the presence of intact cross-hemispheric connectivity.6 

This patient had a history of right basal ganglia ICH 
13 years previous but a significant sequelae of a previ-
ous stroke and an auditory or speech problem, had not 
remained. So, after we excluded the possibility of a right 
hemispheric lesion, we diagnosed the manifestation 
due to acute ICH on the left subcortical lesion. However, 
it could be possible that since there was previous right 
unilateral auditory pathway damage, the auditory agno-
sia that happened with the bilateral auditory pathways 
were finally interrupted. There are some case reports 
about auditory agnosia in a unilateral brain lesion with 
previous brain lesion on the opposite side.7 Our patient 
possibly developed auditory agnosia with bilateral brain 
lesions consequentially. The brain MRI and SPECT were 
performed in this patient but, DTI was not performed. 
Therefore, we couldn’t identify the damage of cross-
hemispheric connectivity. 

There are two auditory pathways in the human brain, 
the primary (specific) auditory pathway and the second-
ary (nonspecific) auditory pathway.8 The primary audi-
tory pathway is involved in auditory perception, whereas 
the secondary auditory pathway helps maintain arousal 
and nonspecific auditory perception. Most of the patients 
with auditory agnosia were reported to have poor audi-

Table 1. Summary of Evaluation Studies

Examination
Findings

Verbal  
communication

Written  
communication

MMSE-K 4/30 21/30

Token test 0% 20.9%

Tone audiometry Normal

BAEP Normal
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tory perception but with somewhat preserved hearing. 
Probably, the secondary auditory pathway contributes 
to hearing but is not specific to auditory perception. The 
primary auditory pathway has been studied thoroughly, 
however, much remains unknown about the secondary 
auditory pathway and its relationship with the primary 
pathway.

The explanation for generalized auditory agnosia is that 
there is damage of the primary auditory pathway that 
includes the secondary auditory pathway. In our patient, 
both the primary and secondary auditory pathways may 
have been damaged. Diffuse damage of the topographic 
arranged auditory radiations from the medial geniculate 
body to the temporal lobe can block the pathways in the 
primary auditory cortex and the auditory association cor-
tex.2 

In previous study, the left hemisphere is specialized for 
a rapid temporal processing of complex sounds whereas 
the right hemisphere is specialized for the processing of 
dynamic pitch information.3

In past studies, musical sounds have been thought of 
as perceived by the primary auditory pathway but recent 
studies report that the secondary pathway might have 
played a role subconsciously in the right hemisphere 
rather than the left.4,9 Perception training with familiar 
musical sounds for the patient and variable environ-
mental sounds could be effective in the enhancement 
of non-verbal sound recognition.4 This training method 
proposes that musical and rhythmic sounds can be used 
as a treatement method for auditory agnosia in a pre-
served secondary auditory pathway despite the damaged 
primary auditory pathway patient. Secondary auditory 
pathway preserved patients with “lip-reading + listening” 
training can attain a better recovery than those with “lip-
reading” only.9 We can expect that patients with auditory 
agnosia with a preserved secondary auditory pathway 
can achieve better rehabilitation outcomes than those 
without.

The clinical diagnosis of auditory agnosia can be 
missed or misdiagnosed as other disorders such as sen-
sory aphasia. Close observation and variable evaluation 

tools of cognition, speech and auditory function are 
important in order to make an exact diagnosis and treat-
ment of auditory agnosia in stroke patients. 
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