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Abstract 

Pathological studies on rodent models and patients with Pompe disease have demonstrated the accumulation of glycogen in spinal motor 
neurons; however, this finding has rarely been evaluated clinically in patients with Pompe disease. In this study, we analyzed seven patients 
(age, 7–11 years) with Pompe disease who received long-term enzyme replacement therapy. In addition to traditional myopathy-related 
clinical and electrophysiological features, these patients often developed bilateral foot drop, distal predominant weakness of four limbs, and 
hypo- or areflexia with preserved sensory function. Electrophysiological studies showed not only reduced amplitudes of compound muscle 
action potential, but also absent or impersistent F waves and mixed small and large/giant polyphasic motor unit action potentials with normal 
sensory study. Muscle biopsy usually showed the existence of angular fingers, fiber type grouping or group atrophy. Taken together, these 
features support the co-existence of motor neuronopathy additionally to myopathy. 
© 2019 Elsevier B.V. All rights reserved. 
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. Introduction 

Pompe disease (glycogen storage disease type II or acid
altase deficiency) is an autosomal recessive glycogen

torage disease, which results from deficiency of acid
-glucosidase, leading to impairment of glycogen degradation

n lysosomes [1] . Subsequently, the glycogen accumulation
n skeletal and cardiac muscles causes progressive myopathy
nd cardiomegaly with weakness and hypotonia of four limbs
nd heart failure. With the advent of enzyme replacement
herapy (ERT), the life expectancy markedly increases from
 year to more than decade in infantile-onset Pompe disease
2] . Patients who get early genetic diagnosis and receive
RT asymptomatically may thus show variable clinical

anifestations at future disease onset. 
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Although patients with Pompe disease usually present
ith progressive proximal muscle weakness, which is a

ypical feature of myopathy, previous pathological studies
f Pompe disease also demonstrated the accumulation of
lycogen in spinal motor neurons of rodent models [3 –5] , and
atients [6 –9] with abnormal neuromuscular junction [10 , 11] .
owever, there is still no clinical or electrophysiological

tudies focusing on the features of motor neuronopathy
n patients with Pompe disease. Here we analyzed seven
atients with Pompe disease who received ERT since birth
r infancy and showed some clinical, electrophysiological, 
nd muscular pathological features of motor neuronopathy. 

. Case report 

In the cohort of 10 patients of infantile-onset Pompe
isease identified by newborn screening [12] , six of
hem accepted to have the detailed neurological and
lectrophysiological assessment. They all received ERT 

ontinuously since diagnosis of Pompe disease until now.
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Table 1 
Clinical neurological features of patients with Pompe disease. 

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 

Current Age/Gender 7/M 11/M 7/F 9/M 11/M 11/M 9/M 

Age at diagnosis NBS NBS NBS NBS NBS NBS 1-year-old 
Speech dysarthria dysarthria dysarthria dysarthria dysarthria dysarthria dysarthria 
Weakness predominance distal distal generalized proximal distal distal proximal 
Foot drop + + + + – + –
Muscle power: 
Neck (flexion/extension) 4-/4 + 4-/4 4-/4 + 3/4- 4-/4 + 4/4 + 4/5 
Upper limb (P/D) ∗ 4 + /4- 4/4- 4-/4 3/4 4 + /3 4 + /3 4 + /5 
Lower limb (P/D) ∗ 4 + /1 1/1 4-/3 3/3 4-/4- 4-/0 4/4 + 

Deep tendon reflex areflexia areflexia hyporeflexia hyporeflexia hyporeflexia areflexia hyporeflexia 
Sensory function Normal Normal Normal Normal Normal Normal Normal 

D indicates distal; F, female; M, male; NBS, newborn screen; P, proximal. 
∗ Shoulder abduction for proximal upper limb, finger flexion for distal upper limb, hip flexion for proximal lower limb, and ankle dorsiflexion for distal 

lower limb; muscle power with the worse side was recorded. 

Table 2 
Electrophysiological and muscular pathological features of patients with Pompe disease. 

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 

Nerve conduction study 
CMAP Median ( N > 5) 6.1/NP 6.4/7.7 16.8/16.8 11/NP 10.9/8.5 8/7.6 9.3/9.3 
Peroneal ( N > 2) 1.4/1 0.8/0.6 1.6/1.8 1.1/0.8 2.1/1.1 0.2/0.3 3.6/2.8 
SAP Median ( N > 10) 37/NP 67/78 87/65 62/NP 82/83 54/52 47/39 
Sural ( N > 5) 16/17 17/32 34/22 21/17 14/23 7/10 14/14 
F-waves ∗ Median absent/ 

NP 
absent/ 

absent 
normal/ 

normal 
normal/ 

NP 
normal/ 

normal 
Impersistent/ 

impersistent 
normal/ 

normal 
Peroneal absent/ 

impersistent 
impersistent/ 

absent 
impersistent/ 

normal 
absent/ 

absent 
normal/ 

absent 
absent/ 

absent 
normal/ 

normal 
Electromyography 
Spontaneous activity – Myotonia – Myotonia Myotonia Myotonia –
Polyphasic waves Mixed Mixed Mixed Small, brief Small, brief Small, brief Mixed 
Muscle biopsy 
Angular fiber + + + – + + + 

Muscle type grouping or 
group atrophy 

+ + + – + – + 

CMAP indicates compound muscle action potential at distal stimulation; N , normal cutoff point; NP, not performed; SAP, sensory action potential. 
Data were results from right/left limbs in mV. 

∗ The cut-off values of F-impersistence are 50% and 40% for median and peroneal nerves, respectively. 
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The other one patient (patient 7) developed postnatal
generalized hypotonia, got diagnosis of Pompe disease at the
age of 1 year, and received ERT after then. The mean age of
seven patients (6 male) was 9.3 ±1.8 years (7–11 years old).
The clinical, electrophysiological, and muscular pathological
features were summarized in Tables 1 and 2 , respectively. 

All patients had dysarthria with nasal speech and weakness
of neck and four limbs symmetrically. Five (71%) of seven
patients showed bilateral foot drop. Using the Medical
Research Council (MRC) scale, muscle power of neck
flexion was 3 to 4. Notably, four (57%) patients revealed
distal predominant weakness of four limbs, with two of
them showing marked discrepancy of muscle power between
proximal (4- to 4 + ) and distal (0–1) lower limbs (patients
1 and 6). The deep tendon reflex (DTR) in four limbs was
absent in three patients and decreased in four. Otherwise,
the examinations on sensory or cerebellar function were
unremarkable. 
The nerve conduction study showed reduced amplitudes
f compound muscle action potential (CMAP) in peroneal
erves of six patients (86%) with preservation of CMAP
n median nerves. The motor nerve conduction velocity and
istal motor latency were all normal. The sensory studies on
edian, ulnar, and sural nerves were within normal limits.
owever, F-waves were absent or impersistent in median or
eroneal nerves of six patients (86%) with normal minimal
-latency. The electromyography showed needle-induced
yotonia in four patients (57%) at rest. All patients

howed small brief polyphasic waves, indicating existence
f myopathy; however, four of them (57%) also had large
olyphasic waves or giant waves with amplitudes of motor
nit action potential (MUAP) of 5 to 10 mV. 

All of them have received muscle biopsy of the quadriceps
t the age from 1 month to 7 years and we retrospectively
eviewed the muscle pathology. In addition to muscular
ntracytoplasmic glycogen accumulation, the existence of
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Fig. 1. Muscle pathology in patients with Pompe disease. (A) ATPase stain (pH 9.4) of quadriceps tissue section from patient 7 at the age of 3 years shows 
focal grouping of the same muscle fiber type (triangle) and existence of angular fiber (arrow). Panel shows presence of angular fiber and group atrophy of 
muscle fibers (asterisk) by ATPase stain (pH 4.3). (B) ATPase stain (pH 4.3) of quadriceps tissue section from patient 3 at the age of 6 months shows group 
atrophy of muscle fibers and existence of angular fibers of both type I and type II fibers. (C) H&E stain of quadriceps tissue section from patient 5 at the 
age of 6 months shows group atrophy of muscle fibers (dotted line) and existence of angular fibers. Scale bar = 50 μm. 
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ngular fibers, muscle fiber type grouping or group atrophy
an be detected in six (86%) patients using H&E and ATPase
tains ( Fig. 1 ). One patient had severe glycogen accumulation
ith only few scatter myocytes, impeding further analysis. 

. Discussion 

Pathological studies on rodent models and patients with
ompe disease have demonstrated the accumulation of
lycogen in spinal motor neurons [3 –9] . However, this
nding has rarely been evaluated clinically in patients
ith Pompe disease. Since ERT was not able to target

entral nerve system (CNS) because of the existence of
lood brain barrier [13 , 14] , the motor neuronopathy may
ersist despite ERT treatment. In this study, we found that
atients with Pompe disease receiving long-term ERT often
eveloped bilateral foot drop, distal predominant weakness
f four limbs, and hypo- or areflexia with preserved sensory
unction. Electrophysiological studies showed not only 

educed CMAP amplitudes, but also absent or impersistent
 waves and mixed small and large/giant polyphasic waves
ith normal sensory study. Muscle biopsy usually showed

he existence of angular fingers, muscle fiber type grouping
r group atrophy. Taken together, these features support the
o-existence of motor neuronopathy in addition to myopathy.

The typical neurological manifestations of Pompe disease
nclude general weakness/hypotonia of neck and four limbs
nd dysarthria with preservation of sensory and cerebellar
unction [1] , which are compatible with a pathological result
f myopathy. In our patients, additionally to above clinical
eatures, we also found that about 70%, 60%, and 100% of
hem showed foot drop, distal predominant weakness of four
imbs, and hypo- or areflexia of DTR, respectively. Patients
ith myopathy usually developed proximal-predominant 
eakness, while distal-predominant weakness more likely

aused from motor neuronopathy or polyneuropathy [15] .
oot drop indicates predominant weakness of tibialis
nterior muscles, which is an unusual finding for myopathy
ut a common presentation of motor neuronopathy or
olyneuropathy [15] . In addition, hyporeflexia or areflexia is
 typical feature of motor neuronopathy or polyneuropathy
15] . Although severe myopathy may also show reduction
f DTR, the relatively preserved muscle power (3–4 + ) with
yporeflexia or areflexia in upper limbs of our patients
ay suggest that the abnormal DTR in Pompe disease is

esulted mainly from motor neuronopathy or polyneuropathy. 
onsidering of normal sensory function, the existence of
otor neuronopathy is likely. 
The electrophysiological findings of Pompe disease include

eduction of CMAP amplitudes with preserved sensory results
n nerve conduction study and existence of needle-induced
yotonia and small brief MUAPs in electromyography study

16] . The above features are characteristics of myopathy,
hich could be detected in most of our patients. Here, we
emonstrated that patients with Pompe disease may also
how absent or impersistent F-waves (86%) and large or
iant MUAPs (57%). The F-wave abnormality along with
elatively preserved CMAP amplitude indicates problems in
otor neurons or proximal motor nerves [17] . None of our

atients experienced root pain and the X-ray of whole spine in
ll of our patients only disclosed mild scoliosis, which made
 diagnosis of radiculopathy less likely. The median CMAP
mplitudes were quite well along with low peroneal CMAP
mplitudes in general, which may indicate mild severity
f motor neuronopathy and presence of a length-dependent
roblem in Pompe disease. Previous pathological study has
lso shown the accumulation of glycogen in spinal motor
euron, but not peripheral nerve [18] . Although glycogen
an deposit in schwann cells [18 , 19] , which play a role on
erve conduction, the motor and sensory nerve conduction
elocity and F-latency were both within normal limits in
ll of our patients. The mixed small and large MUAPs can
e seen in patients with chronic myopathy [17] ; however,
he existence of giant waves (5–10 mV in amplitude) is
nusual for myopathy but common for motor neuronopathy.
herefore, the electrophysiological study also support that the
oexisting motor neuronopathy is possible in Pompe disease.

All of our patients had typical muscle pathology for
ompe disease featuring muscular intracytoplasmic glycogen 

ccumulation [1] . In addition, most of them showed the
xistence of angular fingers, muscle fiber type grouping
r group atrophy, which indicated muscular denervating 
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changes followed by collateral reinnervation [6] . Although
the above abnormalities were not severe, the coexisting motor
neuronopathy in Pompe disease is still likely. 

In summary, this study provides the clinical,
electrophysiological and muscular pathological evidences
of neuropathic changes in patients with Pompe disease.
Considering of previous pathological findings of glycogen
accumulation in spinal motor neuron [3 –9] , our findings thus
support a diagnosis of motor neuronopathy in Pomp disease.
Since ERT limits to target CNS because of the existence
of blood brain barrier [13 , 14] , further studies should also
focus on CNS-specific therapy, eg. gene therapy; future
clinical trials should also evaluate the treatment effects on
non-muscular phenotypes, such as motor neuronopathy,
assessing by DTR, F-wave study, MUNE, and
electromyography. In the post-ERT era of Pompe
disease, patients may present as variable atypical clinical
manifestations. Carefully identifying these presentations,
including motor neuronopathy, with regular follow-up will be
helpful for optimization of clinical care and setup of future
clinical trials in Pompe disease. 

References 

[1] van der Ploeg AT , Reuser AJ . Pompe’s disease. Lancet
2008;372:1342–53 . 

[2] Chien YH1 , Hwu WL , Lee NC . Pompe disease: early diagnosis and
early treatment make a difference. Pediatr Neonatol 2013;54:219–27 . 

[3] Turner SMF , Falk DJ , Byrne BJ , Fuller DD . Transcriptome assessment
of the Pompe (Gaa-/-) mouse spinal cord indicates widespread
neuropathology. Physiol Genomics 2016;48:785–94 . 

[4] Lee NC , Hwu WL , Muramatsu SI , Falk DJ , Byrne BJ , Cheng CH ,
et al. A neuron-specific gene therapy relieves motor deficits in Pompe
disease mice. Mol Neurobiol 2018;55:5299–309 . 

[5] Qiu K , Falk DJ , Reier PJ , Byrne BJ , Fuller DD . Spinal delivery of AAV
vector restores enzyme activity and increases ventilation in Pompe mice.
Mol Ther 2012;20:21–7 . 
[6] Thurberg BL , Lynch Maloney C , Vaccaro C , Afonso K , Tsai AC ,
Bossen E , et al. Characterization of pre- and post-treatment pathology
after enzyme replacement therapy for Pompe disease. Lab Invest
2006;86:1208–20 . 

[7] Teng YT1 , Su WJ , Hou JW , Huang SF . Infantile-onset glycogen storage
disease type II (Pompe disease): report of a case with genetic diagnosis
and pathological findings. Chang Gung Med J 2004;27:379–84 . 

[8] Martini C1 , Ciana G , Benettoni A , Katouzian F , Severini GM ,
Bussani R , et al. Intractable fever and cortical neuronal glycogen storage
in glycogenosis type 2. Neurology 2001;57:906–8 . 

[9] eRuisseau LR , Fuller DD , Qiu K , DeRuisseau KC , Donnelly WH Jr ,
Mah C , et al. Neural deficits contribute to respiratory insufficiency in
Pompe disease. Proc Natl Acad Sci U S A 2009;106:9419–24 . 

10] Todd AG , McElroy JA , Grange RW , Fuller DD , Walter GA , Byrne BJ ,
et al. Correcting neuromuscular deficits with gene therapy in Pompe
disease. Ann Neurol 2015;78:222–34 . 

11] Falk DJ , Todd AG , Lee S , Soustek MS , ElMallah MK , Fuller DD ,
et al. Peripheral nerve and neuromuscular junction pathology in Pompe
disease. Hum Mol Genet 2015;24:625–36 . 

12] Chien YH , Lee NC , Chen CA , Tsai FJ , Tsai WH , Shieh JY ,
et al. Long-term prognosis of patients with infantile-onset Pompe
disease diagnosed by newborn screening and treated since birth. J
Pediatr 2015;166:985–91 . 

13] Desnick RJ . Enzyme replacement and enhancement therapies for
lysosomal diseases. J Inherit Metab Dis 2004;27:385–410 . 

14] Fuller DD , ElMallah MK , Smith BK , Corti M , Lawson LA , Falk DJ ,
et al. The respiratory neuromuscular system in Pompe disease. Respir
Physiol Neurobiol 2013;189:241–9 . 

15] Bradley WG , Daroff RB , Fenichel GM . Neurology in clinical practice:
principles of diagnosis and management. Butterworth-Heinemann; 2000.
p. 2045–236 . 

16] Hobson-Webb LD , Dearmey S , Kishnani PS . The clinical and
electrodiagnostic characteristics of Pompe disease with post-enzyme
replacement therapy findings. Clin Neurophysiol 2011;122:2312–17 . 

17] Preston DC , Shapiro BE . Electromyography and neuromuscular
disorders: clinical-electrophysiologic correlations. 3rd ed. Elsevier;
2013. p. 125–248 . 

18] Goebel HH , Lenard HG , Kohlschütter A , Pilz H . The ultrastructure of
the sural nerve in Pompe’s disease. Ann Neurol 1977;2:111–15 . 

19] Winkel LP1 , Kamphoven JH , van den Hout HJ , Severijnen LA , van
Doorn PA , Reuser AJ , et al. Morphological changes in muscle tissue of
patients with infantile Pompe’s disease receiving enzyme replacement
therapy. Muscle Nerve 2003;27:743–51 . 

http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0001
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0001
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0001
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0002
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0002
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0002
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0002
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0003
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0003
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0003
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0003
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0003
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0004
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0004
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0004
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0004
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0004
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0004
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0004
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0004
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0005
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0005
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0005
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0005
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0005
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0005
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0006
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0006
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0006
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0006
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0006
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0006
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0006
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0006
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0007
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0007
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0007
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0007
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0007
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0008
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0008
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0008
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0008
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0008
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0008
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0008
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0008
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0009
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0009
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0009
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0009
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0009
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0009
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0009
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0009
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0010
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0010
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0010
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0010
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0010
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0010
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0010
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0010
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0011
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0011
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0011
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0011
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0011
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0011
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0011
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0011
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0012
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0012
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0012
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0012
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0012
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0012
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0012
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0012
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0013
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0013
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0014
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0014
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0014
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0014
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0014
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0014
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0014
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0014
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0015
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0015
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0015
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0015
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0016
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0016
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0016
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0016
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0017
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0017
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0017
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0018
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0018
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0018
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0018
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0018
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0019
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0019
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0019
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0019
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0019
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0019
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0019
http://refhub.elsevier.com/S0960-8966(19)31131-9/sbref0019

	Clinical features of Pompe disease with motor neuronopathy
	1 Introduction
	2 Case report
	3 Discussion
	References


