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Introduction
ACTA1 mutations can cause severe congenital myopathy presenting with early onset hypotonia 

and weakness. Although ACTA1 related myopathies present clinically with some features of 
nemaline myopathies and some of core and fiber-type disproportion myopathies, they are generally 
thought of as part of the nemaline myopathy group. ACTA1 mutations are associated with up to 
25% of cases with nemaline myopathy and in up to 50% of patients with severe or fatal cases [1-3]. 
Here, we report a case of a very severely affected newborn with a novel ACTA1 mutation.

Case Presentation
To collate this report we reviewed the patient’s electronic medical record and performed a 

relevant literature search.

This male baby was born at 36 weeks gestation by cesarean section for polyhydramnios and 
a non-reassuring fetal heart rate. The birth weight was 2194 grams. The child did not have any 
respiratory effort at birth. He was intubated and mechanical ventilation was started. On examination, 
the child was severely hypotonic and showed very little active movement other than slight finger 
flexion. Deep tendon reflexes were barely elicit able, with just a flicker of muscle contraction. He 
had no upper motor neuron signs. He had micrognathia, retrognathia, low set ears, a small mouth 
and an upturned nose. He also had a sacral tuft of hair, wide-spaced nipples, thin ribs (Figure 1), 
rocker bottom foot on the left as well as a club foot and hyper extended knee on the right. Both 
hands showed ulnar clinodactyly of the index finger and radial clinodactyly of the second through 
fifth digits. The distal phalanges appeared narrow proximally and were spade shaped distally. His 
right testis was high and the left could not be palpated in the scrotum. Emergency karyotype and 
the SNP microarray were normal. Head ultrasound did not show any abnormalities but on sacral 
ultrasound, the conus was found to be low lying at the level of L4-L5, which along with the sacral tuft 
of hair suggested the presence of a tethered cord. Inguinal ultrasound showed the child’s left testis to 
be present but lying in middle of the left inguinal canal. A magnetic resonance imaging of the brain 
showed a thin subdural hematoma along the right occipital lobe and along the tentorium. There 
was no mass effect or midline shift and the brain was found to be normal in morphology without 
signal abnormality. The subdural hematoma was thought to not be significant and was not surgically 
evacuated. Echocardiogram showed a large and patent ductus arteriosus and a small but patent 
foramen ovale. Ventricles were slightly dilated bilaterally. CPK levels were high at 377 on day 6 of 
life but were relatively normal at 98 when retested at 24 days of life. A skeletal survey at day 6 of life 
showed an acute fracture of the left mid femur with lateral apex angulation (Figure 2). The skeletal 
survey also showed areas of increased bone mineral density (osteosclerosis) though all the long 
tubular bones were very thin and gracile in appearance and these may have represented response to 
previous fracture. The child’s course was complicated because of the persistent respiratory failure. 
An initial chest X-ray showed an elevated right hemi diaphragm (Figure 1). A chest ultrasound at 
day 7 of life, confirmed right hemi diaphragm paralysis. The course was further complicated by 
right lung atelectasis and accidental extubation with subsequent aspiration pneumonia. The child 
was re-intubated but then developed bilateral pleural effusion. The right sided pleural effusion 
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persisted for several days and when it subsequently increased, it 
required evacuation via chest tube. Worsening respiratory status 
necessitated high frequency jet ventilation. Worsening pulmonary 
hypertension was treated with sildenafil and inhaled nitric oxide. 
Nitric oxide was eventually successfully weaned off. However, the 
child failed all attempts at extubation over his approximately 5 month 
neonatal ICU course. Given that a unifying diagnosis was not readily 
available; whole exome sequencing was ordered [4]. This revealed an 
ACTA1 gene mutation with p. Gly148Arg (GGC>CGC):c. 442G>C 
in exon 3. Mom, who was unaffected, was found to be a mosaic for 
the same mutation. A muscle biopsy from the quadriceps was also 
abnormal on cytopathology with prominent atrophic myofiber 
population in small groups. Nemaline rods were inconspicuous on 
light-microscopic examination so it was not considered diagnostic of 
nemaline myopathy (Figure 3), however, upon electron microscopic 
examination (Figure 4) they were more readily apparent but in a much 
disorganized formation. Due to somewhat increased mitochondrial 
content, mitochondrial sequencing was also performed and was 
unremarkable; this was thought to be compensatory in nature. Sadly, 
the child passed away at around 5 months of life subsequent to the 
family and staff reaching a decision to withdraw ventilator support 
due to the severe and chronic nature of the disease with significant as 
well as ongoing functional limitation in several organ systems, lack 
of any observable improvement in muscle strength, and inability to 
wean from ventilation. Attempting right diaphragmatic plication was 
not thought to be prudent or feasible.

Discussion
Nemaline myopathy is a congenital myopathy with the presence 

of rod-shaped aggregates as a distinct histological  hallmark, with 
genetically heterogeneous etiology Mutations that disrupt the 
structure or function of several myofibrillar and myofibrillar-
associated proteins have been associated with this condition [1-3,5]. 
Most of the clinical and histologic features seen with our patient 
have been reported in other children affected by ACTA1 mutation 
nemaline myopathy. As mentioned earlier, ACTA1 mutations are a 

leading cause of the more severe presentations of nemaline myopathy 
[1-3,5]. Severe nemaline myopathy can be associated with respiratory 
muscle weakness and as in this case, demonstrate intrauterine effects 
on growth and development due to immobility, which was reported 
in retrospect by this child’s mother [6]. Besides nemaline myopathy, 
ACTA1 mutations with milder effects can also cause myopathy with 
Congenital Fiber-Type Disproportion (CFTDM) and can cause 
either dominant or recessive disease [7,8]. This case is significant as 
the child had a novel, previously unreported mutation in the ACTA1 
gene, which is almost certainly pathogenic. Mutation Taster indicates 
that amino acid is strongly conserved, is not a known variant, has 
effects on splice site and gives a significant disease causing rating of 
0.999999960919345. PROVEAN score was significant at -6.321, and 
Polyphen score significant at 0.728. Other alterations to different 
amino acids at that locus have been reported in associated with severe 
disease. Usually AD cases of this severity are de novo, but as in this 
case, a seemingly unaffected parent with a low level mosaicism for the 
mutation may have a severely affected child with a 50% dose [9-16].

Conclusion
We would urge practitioners to strongly consider congenital 

myopathy for weak floppy babies, especially those with non-
neurogenic features, multiple dimorphisms including congenital 
contractures and fragility fractures, and mild CPK elevation. Next-
generation panels and exome sequencing should be used for specific 
genetic diagnosis. Electron microscopy should be obtained on muscle 
biopsy if the light microscopy is normal. ACTA1 cases tend to be more 
severe than other causes of nemaline myopathy but both presentation 
as well as inheritance can vary.
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Figure 1: An initial chest X-ray showed an elevated right hemi diaphragm.

Figure 2: An acute fracture of the left mid femur with lateral apex angulation.
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Figure 4: After microscopic examination increased mitochondrial content.
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