
J Int Adv Otol 2018; 14(1): 157-60 • DOI: 10.5152/iao.2018.4467

Case Report
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Repeated Attacks of Dizziness Caused by a Rare 
Mitochondrial Encephalomyopathy

Cases of dizziness caused by multiple sclerosis are commonly reported, but those caused by mitochondrial encephalomyopathy have been 
rarely reported. Particularly, the description of eye nystagmography (ENG) using caloric and optokinetic nystagmus tests has not been reported 
to date. We encountered the case of a 40-year-old woman with mitochondrial encephalomyopathy who visited us with the chief complaint of 
dizziness. At first, we considered multiple sclerosis based on the magnetic resonance imaging (MRI) findings and dizziness. Repeated attacks 
of dizziness and serum lactic acid levels suggested mitochondrial encephalomyopathy. A muscle biopsy confirmed the diagnosis. ENG findings 
suggested central vestibular disorder of the cerebellum and brainstem. This case suggests that we should not rule out the differential diagnosis 
of a very rare mitochondrial encephalomyopathy in patients who experience dizziness with MRI findings indicative of multiple sclerosis.

KEYWORDS: Mitochondrial encephalomyopathy, multiple sclerosis, dizziness, eye nystamography (ENG), MRI

Teruo Toi, Yasuyuki Nomura, Akihiro Kishino, Shuntaro Shigihara, Takeshi Oshima,  
Harumi Ishikawa, Satoshi Kamei, Hidemi Miyazaki
Department of Otolaryngology-Head and Neck Surgery, Nihon University School of Medicine, Tokyo, Japan (TT, YN, AK, SS, TO)
Department of Neurology, National Hospital Organization Saitama National Hospital, Saitama, Japan (HI)  
Department of Medicine, Division of Neurology, Nihon University School of Medicine, Tokyo, Japan (SK)
Department of Otolaryngology, Tokyo Women’s Medical University Medical Center East, Tokyo, Japan (HM)

This study was preseted at 15th Korea-Japan Joint Meeting of Otorhinolaryngology, Head and Neck Surgery, 3-5 April 2014, Seoul, Korea.

Corresponding Author: Yasuyuki Nomura; nomusan@siren.ocn.ne.jp

Submitted: 15.09.2017 • Accepted: 22.10.2017 •Available Online Date: 19.02.2018
©Copyright 2018 by The European Academy of Otology and Neurotology and The Politzer Society - Available online at www.advancedotology.org

Cite this article as: Toi T, Nomura Y, Kishino A, Shigihara S, Oshima T, Ishikawa H, et al. Repeated Attacks of Dizziness Caused bya Rare Mitochondrial 
Encephalomyopathy. J Int Adv Otol 2018; 14(1): 157-60.

INTRODUCTION
Mitochondrial encephalomyopathy is a rare disease. 
With regard to consultation in the field of otolaryngolo-
gy, there are very few reports of hearing impairment and 
dizziness. In particular, there have been no reports de-
scribing eye nystagmography (ENG). In contrast, multiple 
sclerosis is a rare disorder, but known to cause dizziness, 
and it is often diagnosed based on MRI findings and diz-
ziness. Here, we report a case of dizziness thought to be 
caused by multiple sclerosis but later diagnosed as mito-
chondrial encephalomyopathy with crucial ENG findings 
of nystagmus.

CASE PRESENTATION
A 40-year-old female patient experienced dizziness with a 
floating sensation and gait difficulties in X 25th, 20YY. She 
visited hospital ”A” in X+1month 1st and was hospitalized. In the MRI performed on X+1month 2nd, T2 and FLAIR imaging revealed 
high-intensity regions in the deep white matter on both sides of the brain (Figure 1).

Multiple sclerosis was suspected and steroid pulse therapy was started in the Department of Neurology at that hospital. Subse-
quently, she was transferred to the Department of Neurology of the hospital “B” on X+1month 27th. The blood test at the previous 
hospital on X+1month 14th showed a high lactic acid level of 24.2 mg/dL (normal range: 3.3-14.9) and a high pyruvic acid level of 
2.02 mg/dL (0.3-0.94).

Figure 1. MRI findings (horizontal): T2 FLAIR showed a high-signal area in the 
bilateral cerebral deep white matter



Upon admission, the patient’s height was 153 cm and weight was 49 
kg. She was conscious and clear, with mild mental retardation. Hyper-
reflexia was seen in the tendons of the four limbs. Babinski and Chad-
dock signs were observed in the left extremities. The finger-to-nose 
and diadochokinesis test results were normal. Impaired interlimb co-
ordination, particularly in the left leg and difficulties with standing and 
walking were noted. In the blood test at admission to our hospital on 
X+1month 28th, lactic acid level was 8.9 mg/dL and pyruvic acid was 
0.89 mg/dL, which were in the normal ranges. A cerebrospinal fluid 
test on X+1month 28th showed a colorless and transparent appear-
ance, with protein level 46 mg/dL (normal range: 10-40 mg/dL); lactic 
acid level 10.9 mg/dL (normal range: 9-16 mg/dL); pyruvic acid level 
0.78 mg/dL (normal range: 0.3-0.5); and myelin basic protein and oli-
goclonal band were negative.

Thereafter, she was referred to the ENT department for neurotolog-
ical tests. The pure-tone audiometry test result was in the normal 
range for both ears. Diagonal and vertical nystagmuses were ob-
served using an infrared CCD camera (Figure 2a). The ENG findings 
on X+2months 11st showed downward nystagmus on both right-
ward and leftward gaze (Figure 2b). An eye-tracking test (ETT) in-
dicated saccadic eye movements in both horizontal and vertical di-
rections (Figure 2c). An optokinetic nystagmus pattern test (OKNP) 
indicated poor responses under the stimuli in both right and left 
directions (Figure 2d). The time and amplitude of the caloric test 
were normal in both the ears and retention time was >3 min. How-
ever, the visual suppression test revealed poor responses, suggest-
ing the disorder of central inhibitory controlling by the cerebellum 
(Figure 2e).

According to the findings above, multiple sclerosis was considered as 
the most probable cause and steroid pulse therapy was continued. 
The symptoms mildly reduced and she was transferred to rehabilita-
tion on X+2months 3rd.

However, on X+5months 30th, she experienced dizziness again and 
was hospitalized to the previous hospital on the suspicion of recur-
rence of multiple sclerosis, and steroid pulse therapy was adminis-
tered. She was discharged after the recovery of symptoms.

Furthermore, dizziness and nausea occurred again on X+9months 
29th. Therefore, the patient was admitted to the hospital B, Depart-
ment of Neurology, and again underwent steroid pulse therapy. On 
X+10months 4th, we again performed an ENG. The results are pre-
sented in Figure 3 a-c.

The patient was repeatedly admitted to hospitals because of dizzi-
ness and MRI revealed a spatial distribution of multiple lesions as a 
clinical feature of multiple sclerosis (Figure 3d). However, another 
spinal fluid test revealed no oligoclonal bands, which are typically 
detected in multiple sclerosis. Moreover, the high lactic acid and py-
ruvic acid levels suggested mitochondrial encephalomyopathy. Sub-
sequently, on X+11months 1st, a muscle biopsy was performed and 
histopathology revealed ragged-red muscle fibers and confirmed 
the diagnosis of mitochondrial encephalomyopathy (Figure 4). The 
oral administration of coenzyme Q10 was started as treatment, and 
the patient was transferred to rehabilitation. Written informed con-
sent for the medical study was obtained from the patient.
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Figure 2. a-e. (a) Diagonal and verticality nystagmus were observed in a in-
frared CCD camera, (b) spontaneous downward nystagmus was observed in 
the rightward and leftward gaze in the dark, (c) eye-tracking test (ETT): Both 
horizontal and vertical ETT showed slightly saccadic patterns, (d) optokinetic 
nystagmus pattern test (OKNP): A decrease in maximum slow phase velocity 
was observed, and the degree of blackening was also decreased, (e) caloric 
test (12°C air caloric); right ear stimulus; nystagmus duration 3 minutes and 
25 seconds, maximum slow phase velocity 60°/s. Left ear stimulus; nystagmus 
duration 4 minutes 00 seconds, maximum slow phase velocity 50°/s
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DISCUSSION
Dizziness in mitochondrial encephalomyopathy is rarely reported, 
and this report is the first that shows ENG findings, including ETT, 
OKNP, and caloric test.

Mitochondrial encephalomyopathy is a generic term for syn-
dromes that exhibit skeletal muscle and central nervous system 
symptoms due to intracellular mitochondrial DNA abnormality [1].  

Blood tests show elevated lactic acid and pyruvic acid levels. 
Myopathology reveals an increasing number of abnormal mi-
tochondria; in particular, increasing muscle fibers are observed 
as ragged-red fibers in microscopy. MRI shows T2 high-intensi-
ty areas in the deep bilateral cerebrum [2]. Regarding treatment, 
symptomatic therapy and rehabilitation are the focus. Oral coen-
zyme Q10 and intravenous cytochrome preparation are admin-
istered [3, 4].
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Figure 3. a-d. Electronystagmography (ENG) on X+10months 4th, (a) Nystagmus in the dark: rightward viewing rightwards, leftward viewing leftward viewing 
nystagmus, (b) Eye-tracking test (ETT): Both horizontal and vertical showed slightly saccadic patterns, (c) Optokinetic nystagmus pattern test (OKNP): A decrease 
in maximum slow phase velocity was observed, and the degree of blackening was also decreased, (d) MRI findings (horizontal) of T2 FLAIR showed a high-signal 
area in the bilateral cerebral deep white matter
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Figure 4. a, b. Histopathological findings of muscle biopsy. (a) Gomori trichrome stain (20× times). Ragged-red fiber was recognized (white arrow), (b) COX 
staining (20× times). SSV (strongly SDH-positive vessels) was recognized (white arrow)
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However, multiple sclerosis sometimes causes dizziness and shows 
similar MRI findings as mitochondrial encephalomyopathy. In pres-
ent case, we initially diagnosed the patient with multiple sclerosis 
based on the dizziness symptoms and MRI findings. However, due 
to repeated symptoms and blood tests, we suspected mitochondri-
al encephalomyopathy, and muscle biopsy confirmed the diagnosis. 
This clinical course was educational.

In the field of otolaryngology, case reports of mitochondrial en-
cephalomyopathy with hearing impairment have been reported, 
but only a few cases of dizziness have been reported. Regarding 
deafness, Pavlakis et al. [5] reported 43 patients (61%) with Ke-
arns-Sayre syndrome of the CPEO type and three cases (27%) of the 
MELAS type.

There are very few reports on nystagmus and vertigo. Iwasaki et 
al. suggested a relationship with the vestibular dysfunction of the 
mitochondrial A3243G mutation [6]. In addition, there are only re-
ports from Shinmei et al. [7] and Choi et al. [8] for eye movement 
abnormality; thus, our report is the first one describing ENG. Shi-
dara et al. [9] explained that there is less vestibular damage com-
pared to hearing impairment because it is resistant to an ischemic 
condition or is anatomically likely to obtain blood flow from the 
collateral circulation.

About nystagmus and ENG, mitochondrial encephalomyopathy and 
multiple sclerosis seemed to be similar because they are both central 
vestibular disorders. Thus, oblique nystagmus was observed through 
the infrared CCD camera, which is hardly considered peripheral. In 
addition, an ETT in ENG revealed a saccadic pattern, which is said to 
be exhibited by the brainstem/cerebellar single lobe disorder, and 
OKN showed a decrease in nystagmus velocity caused by a brain-
stem lesion [10]. With regard to the caloric test, in previous reports, 
there were various findings, and bilateral nonresponsive cases were 
also observed, but an apparent caloric response was seen in this case 
[7]. Therefore, at the least, the neural transmission and function re-
mained via the lateral semicircular canals, superior vestibular nerves, 
and vestibular nuclei. However, the ETT and OKN, which showed 
poor responses at that time, supposed that unrevealed lesions using 
MRI in the brainstem or cerebellum already occurred pathologically. 
Alternatively, there could be a site involved in these vestibule-ocular 
abnormalities somewhere in the brain lesion that was depicted in the 
MRI, although the data are still unknown.
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