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Summary. We describe a 3 month-old female floppy infant with hypertrophic cardiomyopathy, serum en-
zyme levels, which were characterized by an aspartate aminotransferase level of 144 U/l, alanine transaminase 
240 U/L and creatine kinase level of 543 U/l. On the basis of the clinical signs and laboratory results,  acid 
α-glucosidase activity was determined from dried blood spots resulting lower than the normal range (0.2 
mmol/L/h: normal reference range: 1,86-21,9 mmol/L/h) and leading to a diagnosis of infantile Pompe dis-
ease. She also showed multi-directional nystagmus. Refractive errors, ptosis and strabismus are described in 
infantile Pompe Disease, while nystagmus is rarely reported before. Therefore with this paper we highlight an 
atypical ocular symptom, whose uncertain pathogenesis, to be taken into consideration, because by now, with 
increasing survival with ERT, new phenotypes of Pompe disease are taking shape. (www.actabiomedica.it)
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C a s e  r e p o r t

Introduction 

Pompe disease (Glycogen storage disease type II, 
acid maltase deficiency) is a rare, progressive metabolic 
autosomal recessive neuromuscular disorder caused by 
a deficiency of acid alpha-glucosidase (GAA), a lyso-
somal enzyme which breaks down glycogen, resulting 
in glycogen accumulation primarily in skeletal, cardiac, 
and smooth muscle (1). The clinical spectrum of Pompe 
disease varies broadly, with significant differences ex-
isting in age of onset, rate of disease progression, and 
overall clinical phenotype (2). We still know about it 
because, although it is typical to think Pompe disease as 
a muscle disease, glycogen is known to be present also 
in several other tissues like smooth muscle, brain, eye, 
liver and other organs (3). In fact there are some reports 
about ptosis, strabismus and refractive errors in infantile 
Pompe Disease, while nystagmus rarely  was described. 

Case report 

A 3 month-old female infant was transferred 
from another hospital with hypertrophic cardiomyo-

pathy; her clinical findings were respiratory distress, 
muscle weakness, perioral cyanosis with feeding dif-
ficulties and failure to thrive. 

The baby was the first born by spontaneous full 
term delivery to consanguineous parents, after an un-
complicated antenatal course. Apgar score at 1st and 5th 
were normal. 

Mother didn’t report any infections during preg-
nancy and there was no exposure to drugs, alcohol or 
tobacco during pregnancy. She described normal fetal 
movements during pregnancy.

At neurological examination the baby was awake, 
alert and looking around. Pupils were both round and 
reactive to light. There was inconstant visual tracking, 
no ptosis, while involuntary, rhythmic, multi-direc-
tional oscillation of the eyes were noted. Fundus oculi 
were normal. Furthermore she showed open drooping 
tent-shaped mouth; her palate was intact and tongue 
was midline without any fasciculations. Her crying 
and cough were weak. There was mild atrophy of mus-
cles. The tone was significantly decreased in the 4 ex-
tremities: she demonstrated characteristic posture of 
full abduction and external rotation of the legs as well 
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as a flaccid extension of the arms. When traction is de-
livered as also  shoulder and ventral suspension, there 
is a prominent head lag. She had weak but symmetric 
movements of the 4 extremities with subsequently de-
lay in achievement of motor milestones. Deep tendon 
reflexes were present in the 4 extremities. The scarf 
sign was positive.

 Chest examination revealed no significant heart 
murmur but he had coarse breathing sounds, and his 
precordial maximal impulse was shifted to left. There 
was marked hepatomegaly but no splenomegaly. Bra-
chial and femoral pulses were normal. Neither nail bed 
cyanosis nor clubbing fingers were noted. Blood tests 
were normal except for creatine phosphokinase (CPK)  
543U/L, alanine transaminase (ALT) 240 U/L, aspar-
tate amino transferase (AST) 144 U/L. Cerebral ultra-
sound and EEG were normal.

ECG revealed a short PR interval, high QRS 
voltage, ST-T changes and prominent Q wave in the 
left precordial leads. The echocardiogram demonstrat-
ed bi-ventricular and inter-ventricular hypertrophy 
but no left ventricular outflow tract obstruction. 

For the presence of cardiomyopathy, general 
weakness and hyperckemia with hypertransamina-
semia, infantile Pompe disease  was suspected and 
confirmed by diagnostic from  Dried Blood Spot that 
revealed alpha-glucosidase levels of 0,2 (normal values 
1,86-21,9 mmol/L/h) at pH 3.8 and subsequently by 
genetic test.

Discussion

Pompe disease is a rare autosomal recessive, in-
herited disorder of glycogen metabolism with an over-
all disease frequency of 1 in 40000 and an incidence of 
1 in 138000 for classic infantile disease.

It is described as a disorder of lysosomes, glycogen 
and muscles; however glycogen backlog, due to muta-
tion in the gene responsible for production of lysoso-
mal alpha-1, 4-glucosidase, responsible for glycogen 
breakdown, was not observed only in the cardiac and 
skeletal muscles but also in several other tissues like 
smooth muscle, brain and other organs (4). 

There are some reports about ptosis and strabis-
mus in infantile Pompe Disease (5), presumably relat-

ed to muscle weakness. Also refractive errors like myo-
pia and astigmatism are reported (6). The explanation 
for these clinical signs lies in the histological findings 
about vacuolar myopathy and glycogen accumulation 
in every ocular tissue according to the previous reports.

Instead nystagmus is rarely reported (3) and there 
are no reported electrophysiological studies on chil-
dren. The features of this clinical sign like jerky variant 
and multidirectional oscillation, suggest a brainstem 
origin:  therefore it might be a malfunctioning of pons 
generators that, together with all the nuclei of ocu-
lomotor nerves tied to one another through the me-
dial longitudinal fasciculus, which allows the complete 
integration necessary for the correct execution of the 
conjugated movements. The involvement of cerebel-
lum cannot also be excluded. 

Brain involvement in infantile onset of Pompe 
disease is not yet clear probably because most pa-
tients died before brain illness could be investigated. 
However in some neuroimaging studies conducted 
on patients with infantile Pompe disease a delay in 
myelination has been observed, in particular concern-
ing periventricular white matter and corpus callosum, 
white matter tract changes in capsula internal, cerebral 
peduncles and mesencephalon/pons area (7).

From the hystopathologic point of view, the ex-
tensive glycogen accumulation was observed in central 
and peripheral nervous system including neurons and 
glial cells of the white matter with regard to cortex, 
midbrain, pons, medulla, cerebellum and spinal cord 
(7). Otherwise, nystagmus would be secondary to a 
very high refractive error, for example, myopia as re-
ported by Baruteau et al (3) where an increase in axial 
length or changes in the refractive power of the cornea 
or lens, alter central vision from the very first phases of 
life, manifesting the above-mentioned symptom.

Congenital or vestibular nystagmus cannot  be ex-
cluded, even though it is unlikely.

It was not possible to carry out a more in-depth 
examination of the child (neuroimaging and quantita-
tive eye movement recordings) as she was transferred 
to a tertiary center to start enzymatic replacement 
therapy (ERT), where sadly, she died shortly after, 
following cardiovascular complications. Furthermore, 
the information we received is that an autopsy was not 
performed. 
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Conclusion

In literature various manifestations of ocular in-
volvement due to glycogen accumulation are described 
and nystagmus may be an additional one. A limitation 
is that we did not perform further neuroradiological 
investigation and that histological findings of autopsy 
and information about the outcome after enzyme re-
placement therapy are not available.

In this paper we highlight an ocular sign, whose 
uncertain pathogenesis, rarely described before, must 
be taken into consideration, because by now, with in-
creasing survival with ERT, a new phenotype of Pom-
pe disease is taking shape.

Conflict of interest: Each author declares that he or she has no 
commercial associations (e.g. consultancies, stock ownership, equity 
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article

References

1.  Kishnani PS, et al. Pompe disease diagnosis and management 
guideline. Genet Med 2006; 8(5): 267-288. 

2.  Owens P, Wong M, Bhattacharya K, Ellaway C. Infantile-
onset Pompe disease: A case series highlighting early clinical 
features, spectrum of disease severity and treatment response. 
J Paediatr Child Health 2018 Nov; 54(11): 1255-1261.

3.  Baruteau J, Broomfield A, Crook V, Finnegan N, Harvey 
K, Burke D. Successful Desensitization in a patient with 
CRIM-positive Infantile-Onset Pompe Disease. JIMD 
2013; 12:99-102

4.  Van der Ploeg AT, Reuser AJ. Pompe’s disease. Lancet 2008; 
372: 1342-1353. 

5.  Slingerland NW, Polling JR, van Gelder CM, van der Ploeg 
AT, Bleyen I. Ptosis, extra ocular motility disorder, and myo-
pia as features of Pompe disease. Orbit 2011; 30: 111-113.

6.  Prakalapakorn SG, Proia AD, Yanovitch TL, DeArmey S, 
Mendelsohn JS, Aleck KA et al. Ocular and Histologic Find-
ings in a Series of Children with Infantile Pompe Disease 
Treated with Enzyme Replacement Therapy. J Pediatr Oph-
thalmol Strabismus 2014; 51(6): 355-362.

7.  Chien YH, Lee NC, Peng SF, Hwu WL. Brain development 
in infantile-onset Pompe disease treated by enzyme replace-
ment therapy. Pediatr Res 2006; 60(3): 349-52.

Received: 8 April 2019
Accepted: 16 April 2019
Correspondence:
Emanuela Claudia Turco 
U.O. di Neuropsichiatria Infantile, 
Dipartimento Materno-Infantile, 
Azienda Ospedaliero-Universitaria di Parma, 
Via Gramsci 14 - 43126 Parma (PR), Italy 
Tel. +39(0)521702205 
Fax +39(0)521704708 
E-mail: emanuelacturco@gmail.com 


