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GNE Myopathy with Prominent Axial Muscle Involvement

Dear Editor, 
GNE myopathy is an autosomal recessive myopathy that was previously known as distal 

myopathy with rimmed vacuoles (OMIM 605820) or hereditary inclusion-body myopathy 
(OMIM 600737). GNE myopathy is clinically characterized by early involvement of the tibi-
alis anterior muscle leading to early foot drop, with relatively spared quadriceps muscles.1 
However, diagnosing GNE myopathy can be challenging due to its phenotypic variability.

A 23-year-old man presented with back pain. He had been serving in the military service 
for 6 months and his back pain started after strenuous activities involving the back muscles. 
The initial physical examination revealed back extension weakness and abdominal muscle 
weakness (MRC grade 3). He was unable to perform a single sit-up. The patient had mild 
ankle dorsiflexion weakness (MRC grade 4+) that he did not recognize and which did not 
affect his self-ambulation ability. Moreover, the patient showed no muscular atrophy in the 
legs. He had a younger brother who was healthy, and his parents also had no past history of 
any disease. The initial laboratory data were unremarkable except for elevated creatinine ki-
nase (1,146 IU/L). The findings of a nerve conduction study were normal, while electromy-
ography showed evidence of active myopathy, with active denervation potentials observed in 
the right tibialis anterior, medial gastrocnemius, and thoracic and lumbar paraspinal mus-
cles. Muscle T1-weighted MRI revealed mild fatty infiltrative and atrophic changes in the 
bilateral hamstring and soleus muscles (Fig. 1A). There was marked fatty infiltration in the 
lumbar paraspinal muscles but without significant nerve compression that could cause back 
pain (Fig. 1B). The cervical and thoracic paraspinal axial muscles were intact. A pathologic 
investigation of the left tibialis anterior muscle revealed mild fiber size variations without sig-
nificant inflammatory infiltrates and rimmed vacuoles that were suggestive of GNE myopa-
thy (Fig. 1C). A genetic study revealed a pair of compound heterozygous missense mutations 
in GNE (p.V572L and p.A591T; Fig. 1D) that have previously been reported (NP_005467.1) 
to be among the most-common GNE mutations found in Korean and Japanese subjects.

The decreased sialic acid synthesis due to a biallelic mutation in UDP N-acetylglucosamine 
2-epimerase/N-acetylmannosamine kinase that leads to decreased GNE activity is known to 
cause GNE myopathy.2 However, the exact mechanism of GNE alteration leading to muscle 
atrophy remains to be elucidated.3,4 The disease is characterized by progressive weakness that 
predominates in the distal muscles. The early involvement of the tibialis anterior muscle 
with relative sparing of the quadriceps muscles are well-known features of GNE myopathy. 
However, recent studies reported the early involvement in the proximal lower limbs, mim-
icking limb-girdle muscular dystrophy.5,6 In addition, clinical heterogeneities have been ob-
served for the same mutations.7 Heterozygous mutations of p.V572L and p.A591T (the 
same mutations as in our patient) were reported previously, in which the phenotype was a 
classic pattern of distal leg weakness and quite different from the present case.7 These findings 
indicate that the genotype–phenotype correlation in GNE myopathy is not distinct. 

There is a recent report of a young male patient who presented with asymmetric hand 
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weakness.8 The patient was an endoscopist with strenuous and 
repetitive use of his left hand. The report described that this 
patient experienced pain and weakness in the left hand, 
which was confirmed as GNE myopathy with asymmetric 
upper limb involvement. Similarly, our patient developed 
back pain and weakness after repetitive strenuous activities. 
Although caution is prudent when attributing axial muscle 
weakness solely to training, the clinical history of axial muscle 
overuse of the patient may be an extrapolating cause of the 
atypical clinical presentation. Therefore, more studies are war-
ranted to elucidate the relationship between muscle overuse 
and atrophy. 
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