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TK2 MUTATION PRESENTING AS INDOLENT
MYOPATHY

Recessive mutations in the TK2 gene typically cause
fatal infantile mitochondrial DNA (mtDNA) deple-
tion syndromes (MDS).1–3 However, the progression
of weakness may vary,4 as shown by recently described
adult patients with late-onset myopathy.5,6 To date,
only 5 adult patients with TK2-relatedMDS have been
reported. Herein, we describe a man who had several
unusual features. Clinically, he was weak as a child but
sought medical attention as an adult. At the molecular
level, multiple mtDNA deletions in muscle were more
prominent than mtDNA depletion.

Case report. A 22-year-old man was referred to our neu-
romuscular unit because of muscle weakness. His parents
were consanguineous and a 3-year-old sister had died of
respiratory failure due to “muscular dystrophy.” There
had been 2 more infantile deaths in previous generations
in children born of consanguineous parents (figure 1A).
The patient was born at term after an uneventful preg-
nancy and developed normally until 24 months of age,
when his mother noticed that he “climbed up” his thighs
to stand up from the floor and walked on his toes. At age
12 years, he walked with a waddle but was fully active
and independent. At age 20, he had a nasal voice and
mild proximal arm weakness. An episode of aspiration
pneumonia led to respiratory arrest and mechanical ven-
tilation with tracheostomy, after which the weakness
worsened rapidly. The patient is now wheelchair-bound,
has dysphagia, nasal dysarthria, and needs nocturnal
noninvasive ventilator support. Physical examination
shows severe axial and proximal limb weakness sparing
distal muscles, facial weakness, pectoral atrophy, scapular
winging, ankle contractures, and striking gynecomastia
(figure 1C). There is no ptosis and external ocular move-
ments are full.

The ethics committee approved this study. Creatine
kinase level was 757 IU/L (normal ,200) and venous
lactic acid was normal. Endocrine and cardiologic work-
ups were normal. Nerve conduction studies were normal
and EMG showed small motor unit potentials in most
muscles but no spontaneous activity. Muscle tomogra-
phy showed severe atrophy and fatty degeneration of the
gluteus, quadriceps, semimembranosus, and semitendi-
nosus muscles in the thighs and of both gastrocnemii in
the legs (figure 1B). A biopsy from the tibialis anterior

showed dystrophic features with necrotic fibers and
endomysial fibrosis. Immunohistochemical studies
excluded most forms of muscular dystrophies (figure
e-1 on the Neurology® Web site at www.neurology.
org). Up to 50% of fibers were cytochrome c oxidase–
negative, and most had increased staining for succinic
dehydrogenase (figure 1D). Electron microscopy showed
groups of abnormally shaped mitochondria, some con-
taining paracrystalline inclusions (figure 1E). The activity
of acid a-glucosidase was normal in a dried blood spot.
Citrate synthase activity was increased whereas the activ-
ity of complex I was 35% of normal when referred to
citrate synthase. Multiple mtDNA deletions were evi-
dent in muscle with long-range PCR (figure 1F). Quan-
tification by real-time PCR showed a mild reduction
of the mtDNA/nuclear DNA ratio in muscle, with
55% mtDNA depletion (i.e., 45% residual
mtDNA). Sequencing of the TK2 gene disclosed a
previously reported homozygous c.323C.T, p.
T108M mutation. Sequencing of the POLG1,
SBMA (Kennedy disease), and DMD genes was
normal.

Discussion. This adult case of indolent myopathy
expands the clinical spectrum of TK2-related dis-
eases. Five recently published adult cases revealed
that TK2-related MDS can have early onset and slow
progression worsening in adulthood,6 as in our case,
or it can present in adulthood.5 All patients showed
muscle involvement, including bulbar, facial, and
axial weakness, whereas respiratory insufficiency
seemed confined to the early-onset cases. Our patient
also showed prominent gynecomastia, which was
unexplained by endocrine dysfunction. The normal
serum lactate is not too surprising, because normal or
only slightly increased lactate values have been reported
in many patients with TK2 mutations, especially in
adult cases.

A review of the literature shows that the degree
of mtDNA depletion tends to be higher (more than
80%) in pediatric1,2 than in adult cases (approxi-
mately 60%),5,6 an observation confirmed in our
patient. Notably, the p.Thr108Met mutation found
in our patient has been reported in both pediatric
and adult cases.2,4,6 Why the same mutation should
produce different degrees of mtDNA depletion
remains unclear.
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Three of our patient’s relatives, also born of con-
sanguineous parents, had died in infancy of respiratory

insufficiency and his sister’s muscle biopsy had

shown dystrophic features. Although we did not

have biological samples from those patients, it is

plausible that they carried the same mutation in

the TK2 gene, a remarkable example of intrafamilial

phenotypic heterogeneity.

This report emphasizes thatTK2mutations can cause
dystrophic features in adult patients with mitochondrial
myopathy, which should alert neurologists to the correct
molecular diagnosis.
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Figure 1 Clinical, pathologic, and molecular features of the patient

(A) Pedigree (IV-4 is the index case). SB 34 wk under patient IV-5 indicates stillbirth at 34 weeks’ gestation. (B) Muscle
tomography of lower limbs. (C) Facial involvement with weakness of the orbicularis oculi (Bell phenomenon) and oris, pectoral
atrophy, gynecomastia, and scapular winging. (D) The muscle biopsy shows a dystrophic pattern and 50% cytochrome c
oxidase–negative fibers, most of which are “ragged-blue”with the succinate dehydrogenase stain (310). (E) Electronmicros-
copy shows enlarged bizarre mitochondria and paracrystalline inclusions (339,000; 346,000). (F) The long-range PCR
reveals multiple deletions in mitochondrial DNA from muscle.
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Do You Know What is Happening to Neurology on
Capitol Hill?

Congress is making decisions that affect neurologic research funding and the way neurology is prac-
ticed in the United States. Only Capitol Hill Report on AAN.com takes you behind Washington’s
closed doors and shines a light on how your federal legislators are working for—or against—your
interests. Read Capitol Hill Report on AAN.com the second and fourth Wednesday of each month.
Stay informed. Your work depends on it.
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