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Case Report: Hemi Dystonia from A 
Mitochondrial Mutation in MT-ND6
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I N T R O D U C T I O N
Mitochondrial DNA mutations (mtDNA) can lead to varied clinical 
phenotypes. A mutation in the MT-ND6 (m.14459 G>A p.A72V) has 
previously been reported in patients with various phenotypes even 
within same family members. We report a family that demonstrates 
this phenomenon, and we provide details of 2 siblings from this 
family that have distinct unilateral symptoms and imaging findings. 

C A S E
A 10-year-old girl presented to our clinic for evaluation of progres-
sive gait  abnormality.  Following an uneventful perinatal course, 
she achieved developmental  milestones without delays.  Around 
the age of 6 years, she started noticing a difficulty in using her left 
hand, and had difficulty walking due to tightness of her left  leg. 
No diurnal variation of her symptoms was noted. Her symptoms 
continued to progress despite physical therapy. She had no other 
neurological symptoms, and no other chronic medical conditions.  
Physical exam showed increased tone and dystonic posture of the 
left arm and leg, hypertrophy of the left biceps, and an abnormal 
asymmetrical gait (see video, part 1). Her 18-year-old brother had 
similar left sided symptoms starting at the age of 5 years (see video, 
part 2).  Her maternal cousin had generalized dystonia, cognitive 
impairment, and developmental delay. There is an extensive family 
history of neurological disorders on the mother ’s side, including 
various combinations of impaired vision, cognitive abnormalities, 
and abnormal gait (see Figure 1).

Brain MRIs of the patient  and of her brother showed unilateral 
abnormalit ies of the basal  ganglia (f igure 2).  Brain MRI of the 
affected cousin showed bilateral basal ganglia abnormalities. Genetic 
testing showed a homoplasmic pathogenic mutation in the MT-ND6 
(m.14459 G>A p.A72V) that was maternally inherited. This leads to 
deficiency in the Respiratory Chain Complex I. Functional analysis 
and In-silico analysis demonstrated a deleterious effect, and it has 
been classified as a pathogenic mutation. Her brother and affected 
cousin carried the same mutation, and we believe this variant is 
likely the cause of symptoms in other family members. 
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D I S C U S S I O N
Heteroplasmy is a condition where two or more 
different variants of mtDNA (both normal and 
mutated) can exist  in the same cel l .  Clinical 
symptoms usual ly appear  when a s ignif icant 
proportion of mtDNA is mutated.  The uneven 
distribution of mutant mtDNA in different tissues 
can lead to abnormalities in different organs. 

A muta t ion  in  the  MT-ND6 (m.14459 G>A 
p.A72V) has previously been reported in patients 
wi th  var ious  phenotypes  including Leigh or 
Leigh-l ike syndrome, pure dystonia,  spast ic-
i ty,  pure Leber Hereditary Optic Neuropathy 

(LHON), (LHON) plus dystonia,  or clinically 
asymptomatic cases [1-5]. Unilateral and bilat-
eral symptoms have been described [2].  These 
wide variations in clinical phenotypes have been 
reported even within same family members [2,5]. 

Jun et al. (1994) identified the variant m.14459G> 
A in heteroplasmy in a family with LHON and 
dystonia [1]. Kirby et al.  (2000) identified the 
mutation in 3 patients with Leigh syndrome in 
whom there was no evidence of LHON or dys-
tonia [4].  Shoffner et al .  (1995) identified the 
mutation in a mother and daughter with isolated 
LHON (the daughter also had unilateral basal 
ganglia lesions on MRI) [2]. Gropman and col-
leagues (2004) identified the mutation in a family 
with a broad spectrum of clinical manifestations. 
The proband presented with anarthria, dystonia, 
spasticity, and mild encephalopathy; other family 
members with the mutation were asymptomatic 
and others were symptomatic with varying clin-
ical and laboratory characteristics [5].

C O N C L U S I O N
A muta t ion  in  the  MT-ND6 (m.14459 G>A 
p.A72V) is notorious for variable clinical expres-
sions.  This includes various combinations of 
LHON, spasticity, dystonia, Leigh’s syndrome, 
as  well  as  asymptomatic cases.  Any of  these 
manifestations can occur even within the same 
family members. This can result in a variety of 
symptoms between family members and limits 
the value of genetic testing in other relatives. 

Figure 1. Family pedigree showing multiple family members on the maternal side with various combinations of symptoms. (*) Denotes 
individuals with unilateral symptoms.

Figure 2. (A) Brain MRI of patient showing abnormal T2/FLAIR 
signal in right caudate and putamen, restricted diffusion in right 
caudate. (B) Brain MRI of patient’s brother showing marked at-
rophy of right caudate, putamen and globus pallidus, and with 
no associated diffusion restriction.



RESEARCH CASE REPORT JORDANIAN AMERICAN PHYSICIANS ACADEMY JOURNAL

Issue 002 | June 2023 3

A U T H O R S ’ 
C O N T R I B U T I O N S

(1) A. Conception, B. Organization, C. Execu-
tion; (2) Manuscript Preparation: A. Writing of 
the first draft, B. Review and Critique.

AA: 1A, 1B, 1C, 2B
AU: 1C, 2A

D I S C L O S U R E S
Funding Sources and Conflicts of Interest: The 
authors report no sources of funding and no con-
flicts of interest.

Financial Disclosures for Previous 12 Months: 
The authors declare that there are no additional 
disclosures to report.

E T H I C A L  C O M P L I A N C E 
S TAT E M E N T

The institution’s IRB committee approved this 
article. Written informed consent was obtained 
per insti tution guidelines for videotaping the 
subjects and publishing their videos and history. 
We confirm that we have read the Journal’s posi-
tion on issues involved in ethical publication and 
affirm that  this work is  consistent with those 
guidelines.

R E F E R E N C E S
1

2

3

4

5

Jun AS, Brown MD, Wallace DC. A mitochondrial DNA mu-
tation at nucleotide pair 14459 of the NADH dehydrogenase 
subunit 6 gene associated with maternally inherited Leber 
hereditary optic neuropathy and dystonia. Proceedings of 
the National Academy of Sciences. 1994;91(13):6206-6210. 
doi:10.1073/pnas.91.13.6206

Shoffner JM, Brown MD, Stugard C, et al. Leber’s heredi-
tary optic neuropathy plus dystonia is caused by a mitochon-
drial DNA point mutation. Ann Neurol. 1995;38(2):163-169. 
doi:10.1002/ana.410380207

Watanabe M, Mita S, Takita T, Goto Y, Uchino M, Imamu-
ra S. Leber’s hereditary optic neuropathy with dystonia 
in a Japanese family. J Neurol Sci. 2006;243(1-2):31-34. 
doi:10.1016/j.jns.2005.11.003

Kirby DM, Kahler SG, Freckmann ML, Reddihough D, 
Thorburn DR. Leigh disease caused by the mitochondrial 
DNA G14459A mutation in unrelated families. Ann Neurol. 
2000;48(1):102-104.

Gropman A, Chen T-J, Perng C-L, et al. Variable clinical 
manifestation of homoplasmic G14459A mitochondrial 
DNA mutation. Am J Med Genet A. 2004;124A(4):377-382. 
doi:10.1002/ajmg.a.20456


