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Case Report

Right auditory dysfunction during acute Leber’s
hereditary optic neuropathy harboring the
14484 mtDNA mutation: a case report
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Abstract: Puspose: We report a case of a 17-year-old man who developed right auditory dysfunction, one month
after the onset of visual loss caused by Leber’s hereditary optic neuropathy (LHON). Methods: A full examination
including a blood Mitochondrial DNA examination, auditory assessment and cranial magnetic resonance imaging
were performed during the acute stage of the Leber’s hereditary optic neuropathy. Results: A blood examination
coexisted m.11969G>A, m.10398A>G and m.14484T>C mitochondrial DNA mutations. The right auditory assess-
ment indicated auditory dysfunction. Cranial magnetic resonance imaging demonstrated abnormal signal in the
bilateral prechiasmal optic nerve. Conclusions: The association between LHON and auditory dysfunction had been
suggested more than case reports, however, to our knowledge, the unilateral auditory dysfunction has not been
previously reported during the acute stage of visual loss in patients with LHON harboring T14484C.
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Introduction

Leber’s hereditary optic neuropathy (LHON) is
the most common mitochondrial (mt) genetic
disease that is characterized by acute or sub-
acute bilateral painless loss of vision. More
than 90% of LHON cases have been linked to
one of the three primary mt DNA point muta-
tions: 11778G>A in the ND4 gene, 14484T>C
in the ND6 gene and 3460G>A in the ND1
gene. Generally, visual impairment is the sole
clinical manifestation of the disease. However,
auditory impairment has been observed in
some cases. For example, Funalot et al. [1, 2]
reported brainstem involvement and abnor-
mal ABR presentation in LHON patients har-
boring the T14484C mtDNA mutation. Paquay
et al. [3] also reported a case of brainstem
abnormality hypertension with LHON harbor-
ing 11778. Mondelli et al. [4] found auditory
brain stem-evoked potential abnormalities in
7 of 11 patients. Yet these reports lacked a
complete auditory assessment, and auditory

dysfunction rarely occurs independently in uni-
lateral. We report the case of right auditory dys-
function in a LHON patient harboring T14484C
mutation, one month after visual loss.

Case presentation

A 17-year-old Chinese man experienced acute
visual disturbance in his left eye (visual acuity:
from 20/16 oculus sinister (0S) to 20/400).
One week later, the same episode occurred in
the other eye (visual acuity: from 20/16 oculus
dexter (OD) to 20/50). In the initial stage, he
was diagnosed with optic neuritis, and under-
went intravenous methylprednisolone pulse
therapy (1000 mg/day for three consecutive
days), which did not improve his visual funct-
ion. One month later, he was admitted to our
hospital. A blood test suggested the homo-
plasmic 14484T>C mtDNA mutation along with
the m.11969G>A and m.10398A>G mutations.
His mother, older sister and a cousin were also
found to have the same mutations but were


http://

Right auditory dysfunction during acute LHON

Discussion

B

E
-

[

S

e [S]

PR SN SN S SO S SR

"|1B1:50uV/1ms

Recently, sporadic auditory
dysfunction has been report-
ed in LHON patients. How-
ever, prevalence of auditory
dysfunction in LHON popula-
tion is uncertain. Jansen et
al. [5] reported a 53-year-old
LHON patient whose brain
stem auditory evoke poten-
tials were normal on the right,
but slightly delayed on the
left. Ceranic et al. [6] report-
ed two cases of LHON har-
boring the 11778 mitochon-
drial (mt) DNA mutation with
AN. Rance et al. [7] studied
48 subjects carrying a LHON
mutation and found that
>25% of both symptomatic
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Figure 1. ABR records of acoustic clicks at 90 dB and 75 dB, indicating right
prolonged latencies for wave |, wave lll and wave V. The right high frequency

auditory threshold was 45 dB.

asymptomatic. The family had no history of
ophthalmological or auditory impairments.

Perimetry demonstrated large central scoto-
mas in both eyes of the patient, which were
more in the left eye than the right eye. The pat-
tern visual evoked potentials (PVEP) revealed a
P100 bilateral delayed response (left eye: 175
ms at 60, 151 ms at 15’ and right eye: 147 ms
at 60’, 134 ms at 15’).

Pure tone audiometry of the patient showed
normal auditory threshold in both ears (20
dBHL for the left ear and 15 dBHL for the right),
acoustic immittance audiometry and otoacous-
tic emission testing were normal. The brain-
stem auditory evoked potential (BAEP) showed
right prolonged latencies for wave |, wave llI
and wave V, the neural conduction times for
wave I-lll, -V and I-Vinterpeak latencies were
normal, right high frequency auditory threshold
was 45 dB (Figure 1). The patient did not report
any exposure to specific medicines and envi-
ronment that have a significant role in amino-
glycoside-induced hearing impairment.

The cranial MRI revealed T2 hyperintensity sig-
nal in the bilateral prechiasmal optic nerve
(Figure 2), with no enlargement.
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and asymptomatic patients
showed electrophysiological
evidence of AN with absent
or severely delayed auditory
brain stem potentials. Previ-
ous studies indicated that
auditory impairment mainly occurred at the
chronic stage of LHON, and which rarely occurs
independently in unilateral. We present the first
case of LHON haboring T14484C along with
unilateral auditory dysfunction that occurred
within one month of acute visual loss.

The G11778A alters the affinity of complex |
for the ubiquinone substrate and induces re-
sistance towards its potent inhibitor rote-
none in mitochondria of LHON patients, which
explains the pathological effect of this muta-
tion [8]. The 14484 mutation leads to the sub-
stitution of valine with methionine in a poor-
ly conserved region of the gene that code
for the ND6 subunit, which causes reductions
in complex | activity and ATP synthesis. How-
ever, the pathogenic basis of the relation be-
tween the T14484C mutation and auditory im-
pairment remains unclear. Interestingly, in our
patient, in addition to the T14484C mutation,
we also found the coexistence of the A103-
98G and G11969A mutations. Accompanying
mtDNA mutations can modify disease presen-
tation through synergic interactions with the
primary mutation. The coexistence of T1448-
4C, and A1555G, A14693G, T4336C and T56-
55C mutations resulting in loss of vision and
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Figure 2. Coronal T2 MRI of retrobulbar (A, B) and prechiasmal (C, D) optic nerves. Arrows indicate increased signal
in retrobulbar and prechiasmal without any enlargement.

hearing has been reported [9, 10]. However,
the individual or synergistic effects of the
A10398G and G11969A mutations in trigger-
ing visual and auditory impairments in LHON
remain unclear and need further study.

We also found T2 hypertension abnormality
along the bilateral prechiasmal optic nerve
during the acute stage of LHON, which was
consistent with previous reports [11-14]. How-
ever, we did not observe any enlargement of
the optic nerve, which was in contrast to pre-
vious reports. Previous LHON reports show-
ed T11778A mutation, but our case had T144-
84C mutation. Further study is needed to in-
vestigate whether theoptic nerve changes
caused by mt gene mutations is related to
the disease duration.

Acknowledgements
The authors thank the patient’'s family for
their cooperation. The study was funded by

the National Natural Science Foundation of
China (No. 81271534).

Disclosure of conflict of interest

None.

Abbreviations

LHON, Leber’s hereditary optic neuropathy; OD,
oculus dexter; OS, oculus sinister; PVEP, pat-

tern visual evoked potentials; BAEP, brainstem
auditory evoked potential.

14459

Authors’ contribution

Wang L. and Ren Y.S. carried out the studies,
participated in collecting data, and drafted the
manuscript. Fan K. participated the design and
ophthalmic testing.Zhang Y.Q. and Tian Q.
Participated in optic MRI scans.Shi D.P. helped
to draft the manuscript. All authors read and
approved the final manuscript.

Address correspondence to: Da-Peng Shi, Depart-
ment of Radiology, Henan Provincial People’s Hos-
pital & the People’s Hospital of Zhengzhou Univer-
sity, Zhengzhou 450003, Henan, People’s Repub-
lic of China. Tel: +86-0371-65580965; Fax: +86-
021-64085875; E-mail: shihn1956@126.com

References

[1] Funalot B, Ranoux D, Mas JL, Garcia C and
Bonnefont JP. Brainstem involvement in
Leber’s hereditary optic neuropathy: associa-
tion with the 14,484 mitochondrial DNA muta-
tion. J Neurol Neurosurg Psychiatry 1996; 61:
533-534.

[2] Funalot B, Reynier P, Vighetto A, Ranoux D,
Bonnefont JP, Godinot C, Malthiery Y and
Mas JL. Leigh-like encephalopathy complicat-
ing Leber’s hereditary optic neuropathy. Ann
Neurol 2002; 52: 374-377.

[3] Paquay S, Benoit V, Wetzburger C, Cordonnier
M, Meire F, Charon A, Roland D, Van Coster R,
Nassogne MC and Maystadt I. Uncommon
Leber “plus” disease associated with mito-
chondrial mutation m.11778G>A in a prema-
ture child. J Child Neurol 2014; 29: Np18-23.

[4] Mondelli M, Rossi A, Scarpini C, Dotti MT and
Federico A. BAEP changes in Leber’s heredi-

Int J Clin Exp Med 2016;9(7):14457-14460


mailto:shihn1956@126.com

(5]

(6]

(7]

(8]

(9]

Right auditory dysfunction during acute LHON

tary optic atrophy: further confirmation of mul-
tisystem involvement. Acta Neurol Scand
1990; 81: 349-353.

Jansen PH, van der Knaap MS and de Coo IF.
Leber’'s hereditary optic neuropathy with the
11778 mtDNA mutation and white matter dis-
ease resembling multiple sclerosis: clinical,
MRI'and MRS findings. J Neurol Sci 1996; 135:
176-180.

Ceranic B and Luxon LM. Progressive audi-
tory neuropathy in patients with Leber’s he-
reditary optic neuropathy. J Neurol Neurosurg
Psychiatry 2004; 75: 626-630.

Rance G, Kearns LS, Tan J, Gravina A, Rosen-
feld L, Henley L, Carew P, Graydon K, O’Hare F
and Mackey DA. Auditory function in individu-
als within Leber’s hereditary optic neuropathy
pedigrees. J Neurol 2012; 259: 542-550.
Degli Esposti M, Carelli V, Ghelli A, Ratta M,
Crimi M, Sangiorgi S, Montagna P, Lenaz G,
Lugaresi E and Cortelli P. Functional altera-
tions of the mitochondrially encoded ND4 sub-
unit associated with Leber’s hereditary optic
neuropathy. FEBS Lett 1994; 352: 375-379.
Wei QP, Zhou X, Yang L, Sun YH, Zhou J, Li G,
Jiang R, Lu F, Qu J and Guan MX. The coexis-
tence of mitochondrial ND6 T14484C and 12S
rRNA A1555G mutations in a Chinese family
with Leber’s hereditary optic neuropathy and
hearing loss. Biochem Biophys Res Commun
2007; 357: 910-916.

14460

(10]

(11]

[12]

[13]

(14]

Yang H, Liu R and Wang CC. Searching the
co-occurrence of pathogenic mutations for Le-
ber’'s hereditary optic neuropathy and hear-
ing loss in more than 26,000 whole mitochon-
drial genomes. Mitochondrial DNA 2015; 1-4.

Vaphiades MS, Phillips PH and Turbin RE. Optic
nerve and chiasmal enhancement in leber
hereditary optic neuropathy. J Neuroophthal-
mol 2003; 23: 104-105.

Lamirel C, Cassereau J, Cochereau |, Vignal-
Clermont C, Pajot O, Tanguy JY, Zanlonghi X,
Reynier P, Amati-Bonneau P, Dubas F, Bonneau
D and Verny C. Papilloedema and MRI en-
hancement of the prechiasmal optic nerve at
the acute stage of Leber hereditary optic neu-
ropathy. J Neurol Neurosurg Psychiatry 2010;
81: 578-580.

van Westen D, Hammar B and Bynke G. Mag-
netic resonance findings in the pregeniculate
visual pathways in Leber hereditary optic neu-
ropathy. J Neuroophthalmol 2011; 31: 48-51.

Ong E, Biotti D, Abouaf L, Louis-Tisserand G,
Tilikete C and Vighetto A. Teaching neuroimag-
es: chiasmal enlargement and enhancement
in Leber hereditary optic neuropathy. Neurology
2013; 81: €126-127.

Int J Clin Exp Med 2016;9(7):14457-14460



