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Abstract Pompe disease (OMIM 232300), a glycogen
storage disorder caused by deficiency in the lysosomal
enzyme acid alpha-glucosidase (EC 3.2.1.20), results in
weakness and cardiomyopathy in infants affected with the
classic form. Although the primary disease manifestations
are due to glycogen accumulation in skeletal and cardiac
muscle, glycogen also accumulates in a variety of additional
tissues. To improve our understanding of disease pathogene-
sis in long-term survivors, we reviewed postmortem results
for three infants with the classic form of Pompe disease. We
have observed a number of new complications in long-term
survivors of infantile-onset Pompe disease, and we focused
this postmortem study on pathological correlates. Findings in
survivors include cardiac arrhythmias, which may be related
to glycogen accumulation in cardiac conduction tissue;
urinary incontinence, likely due to glycogen accumulation
in smooth muscle; and refractory errors, possibly related to
accumulation in ocular structures. These observations pro-
vide potential pathophysiologic correlates for complications
in long-term survivors of infantile Pompe disease.

Abbreviations
AIMS Alberta infant motor scale
CRIM Cross-reactive immunological material

ERT Enzyme replacement therapy
GAA Acid alpha-glucosidase
GSD Glycogen storage disease
H&E Hematoxylin and eosin stain
IPD Infantile Pompe disease
IVIG Intravenous immunoglobulin
LOPD Late-onset Pompe disease
PAS Periodic acid-Schiff
PASD Periodic acid-Schiff followed by diastase diges-

tion

Introduction

Pompe disease (glycogen storage disease type II) is an
autosomal recessive disorder due to deficiency of the
lysosomal enzyme acid alpha-glucosidase (GAA). Infan-
tile-onset Pompe disease (IPD) presents in the first few
days to weeks of life with hypotonia, developmental delay,
and cardiomyopathy. Enzyme replacement therapy (ERT)
with recombinant acid alpha-glucosidase (rhGAA)
improves survival in IPD (van den Hout et al. 2000;
Kishnani et al. 2006). While the disorder was described
decades ago, our understanding of disease complications
continues to evolve, particularly as ERT has improved
survival.

Recent publications highlight the need for a better
understanding of disease complications in long-term survi-
vors of IPD. Some of the complications, such as bowel and
urinary incontinence, arterial aneurysms, and dysphagia,
overlap with known complications in late-onset Pompe
disease (LOPD) (El-Gharbawy et al. 2011; Prater et al.
2012; Hobson-Webb et al. 2012; Laforêt et al. 2008).
Additional findings, such as cardiac arrhythmias and ocular
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refractory errors, are emerging (Prakalapakorn et al. 2014).
In addition, cognitive abnormalities have been observed in
long-term survivors (Spiridigliozzi et al. 2012).

We analyzed autopsy findings in three deceased individ-
uals with IPD, diagnosed 5–14 years ago, to explore the
pathophysiology of clinical findings in long-term survivors
with IPD. These observations were compared with post-
mortem findings in the published literature. We placed
particular emphasis on glycogen accumulation in tissue
with few or no previous observations, such as central and
peripheral nervous system, cardiac conduction tissue,
ocular structures, and smooth muscle. This knowledge
expands our current understanding of complications
observed among long-term survivors of infantile Pompe
disease and offers additional knowledge that can guide
health care supervision.

Materials and Methods

We conducted a retrospective chart review of clinical and
postmortem data in three deceased individuals with infan-
tile Pompe disease. Chart review included notes from
clinical care, radiology results, and autopsy results. The
study received exempt status by the Duke Medicine
Institutional Review Board for Clinical Investigations.
Literature review included articles generated by a PubMed
database search using the terms “Pompe disease and
autopsy,” “Pompe disease and postmortem,” “glycogen
storage disease type II and autopsy,” and “glycogen storage
disease type II and postmortem.”

Results

Patient 1

This female African American infant had hypotonia and
feeding difficulties at 2 months of age. She was diagnosed
with Pompe disease at 6 months of age, when a diagnostic
evaluation was initiated on the observation of cardiomegaly
noted during a respiratory illness. Her diagnosis was made
by muscle biopsy findings, reduced GAA enzyme activity,
and homozygosity for the c.2560C>T mutation in the
GAA gene. She was determined to be cross-reactive
immunological material (CRIM)-negative by Western blot.
Recombinant alglucosidase-alpha infusions were initiated at
6 months of age at 20 mg/kg every week. Due to CRIM-
negative status, she received a course of immunomodula-
tion therapy using rituximab, methotrexate, and intravenous

immunoglobulin (IVIG) when ERT was initiated. She
developed peak IgG titers of 12,800 at eight weeks after
initiation of ERT. She received a second round of
immunomodulation, and peak titers were 25,600 after this
intervention.

She had a history of poor feeding, gastroesophageal
reflux, reduced diaphragmatic muscle movement, and
respiratory insufficiency and received a tracheostomy and
gastrostomy tube at 7 months of age. This child was
diagnosed with dysphagia at 15 months of age. Gross and
fine motor development remained delayed throughout life,
with scores less than 5th percentile at 15 and 22 months of
age on the Alberta Infant Motor Scale (AIMS). She had
osteopenia, as evidenced by a Z-score of �4.4 in lumbar
vertebrae on a DEXA scan at 16 months of age. Cardiac
function and left ventricular mass improved with enzyme
replacement therapy (Table 1). However, she had electro-
cardiographic evidence of accelerated cardiac conduction
throughout her life. She had a sudden death at 21 months of
age from a presumed arrhythmia.

Table 1 Cardiac measurements

Time point Age
(months)

FS
(%)

EF
(%)

LVmass (AL)dI
(g/m2)

Patient 1

Diagnosis 6 20.7 351.4

6 months
ERT

12 39.7 107.1

12 months
ERT

18 35.1 87.2

15 months
ERT

21 50.8 60.6

Patient 2

Diagnosis 8 51 68 296

1 months
ERT

9 36 292

2 months
ERT

10 34 239

3 months
ERT

11 58 272

Patient 3

Diagnosis 5 9.6

0.5 months
ERT

5.5 27.1 474.7

1 months
ERT

6 18.1 489.8

2 months
ERT

7 16.3 483.2

2.5 months
ERT

7.5 27.9 463.4

FS fractional shortening, EF ejection fraction, LV left ventricle
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Postmortem Examination

Autopsy findings are summarized in Table 2.

Smooth Muscle

Glycogen accumulation in smooth muscle was severe in the
iris sphincter muscle of the eyes and in the urinary bladder
and mild in the distal esophagus (Fig. 1a, b), stomach, small
intestine, and colon.

Cardiac Muscle

There was glycogen accumulation in the cardiac conduction
system,with severe vacuolization of cells at the sinoatrial node
(Fig. 1c, d), atrioventricular node, and the bundle of His.

Nervous System

Unfixed brain weight was 1,165 g (normal for age is
1,026.6–1,154.1 g, Stocker and Dehner 2001). There was
moderate ventricular dilatation. Glycogen accumulation was
evident in neurons of the cortex, midbrain, pons, medulla,
cerebellum, and spinal cord. There was cytoplasmic storage
material in glial cells of white matter, in the temporal
neocortex, and in neurons and glia of the basal ganglia and
internal capsule, caudate, and thalamus. The patient also had
ballooned neurons in the substantia nigra, the dorsal raphe
nuclei, the pontine nuclei, and in the inferior olivary nuclei
with periodic acid-Schiff (PAS) staining of the material in
the cytoplasm. There were also ballooned neurons with
positive PAS staining in the dentate nucleus, neurons, glial
cells, and white matter of the cerebellum. Purkinje cells in
the cerebellum were relatively spared of glycogen accumu-
lation. The patient had large ballooned neurons in the
anterior horns of the spinal column. There were vacuolar
changes consistent with glycogen accumulation in the sural
nerve and ganglia of the small intestine and colon.

Eyes

The patient had severe vacuolation in lens epithelial cells,
moderate glycogen accumulation in retinal ganglion cells,
and mild accumulation in corneal endothelial cells.

Other Findings

Moderate vertebral osteoporosis was present.

Patient 2

This African American female was noted to have hypotonia
and poor feeding at 3 months of age. She was diagnosed

with cardiomyopathy and subsequently with CRIM-nega-
tive infantile Pompe disease after presentation with a
respiratory illness at 4 months of age. Her diagnosis was
established by deficiency in GAA enzyme activity in
muscle and fibroblasts and compound heterozygosity
for mutations in the GAA gene: c.766_785del_ins_C
(p.Tyr256fsX6) and c.2432delT (p.Leu811fsX37). As this
child received a diagnosis of Pompe disease prior to
regulatory approval of ERT, treatment was started at
8 months, without immunomodulation. The patient devel-
oped inhibitory antibodies four weeks after initiation of
therapy and had peak titers of 102,400 at 12 weeks after
initiation of ERT. She had left ventricular hypertrophy and
decreased function at initiation of treatment, with minimal
short-term improvement while receiving ERT (Table 1).
She was diagnosed with obstructive apnea and hypoventi-
lation and required noninvasive ventilation at 11 months of
age. She had aspiration on a swallow study at 11 months of
age and required nasogastric feedings. She died at almost
12 months of age after an episode of emesis and subsequent
cardiopulmonary arrest.

Postmortem Examination

Smooth Muscle

Glycogen was present in the smooth muscle of blood
vessels, gastrointestinal (Fig. 1e, f) and respiratory tracts,
myometrium, iris sphincter, and ciliary body.

Nervous System

Unfixed brain weight was 733 g (mean for age 886 g,
standard deviation 64 g, Stocker and Dehner 2001). She
had unremarkable ventricles without evidence of dilatation.
PAS-positive material had accumulated in the glial cells and
astrocytes within the white matter and in the cytoplasm of
neurons of multiple brainstem nuclei, including the oculo-
motor, pontine, and inferior olivary nuclei. There was
glycogen accumulation in astrocytes of the cerebellar white
matter, although the Purkinje cells were relatively spared.
The child also had glycogen accumulation in ganglion cells
of the GI tract, adrenal glands, pancreas, and anterior horn
of the spinal cord (Fig. 1g, h).

Eyes

There was prominent vacuolization and PAS staining of the
iris sphincter and lens epithelial cells, as previously
described by Yanovitch et al. (2010). There was also
PAS-positive material in the corneal endothelium, iris
pigment and lens epithelium, retinal ganglion cells, and
inner plexiform layer of the retina. Transmission electron
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Table 2 Glycogen accumulation within specific tissues

Glycogen accumulation Patient 1 Patient 2 Patient 3

Skeletal muscle

Quadriceps femoris Severe Severe Moderate

Psoas Severe

Sternothyroid Severe

Proximal esophagus Severe Moderate

Deltoid Moderate Severe Mild

Intercostal Moderate

Diaphragm Moderate Moderate Minimal

Extraocular Moderate Moderate Moderate

Smooth muscle

Eye

Iris sphincter Severe Severe Severe

Ciliary body Moderate Mild Mild

Genitourinary

Urinary bladder Severe Severe Moderate

Blood vessels

Medium-sized arteries in sclera and orbit Severe Severe

Respiratory

Bronchi Mild Mild Moderate

Gastrointestinal

Esophagus Mild Moderate

Stomach Mild Moderate Moderate

Small intestine Mild Mild None

Colon Mild Mod Moderate

Heart

Cardiac myocytes

Outer myocardium of anterior, lateral, and posterior wall of left ventricle Severe Moderate Moderate

Inner myocardium, subendocardium of anterior, lateral

and posterior walls of LV Moderate Moderate Severe

Mid-myocardium of anterior, lateral, posterior walls of LV

Conduction system Mild Mild Moderate

Sinoatrial node

Atrioventricular node

Bundle of His Severe

Cardiac weight (mean for age) Severe Moderate to severe

Severe Moderate

83 g (55 g) 120 g (49 g) 200 g (43 g)

Peripheral nervous system

Sural nerve Moderate Moderate Moderate

Ganglion cells (neurons)

Small intestine Moderate Severe Severe

Colon Moderate Severe Severe

Adrenal glands None Minimal Moderate

Eyes

Lens epithelial cells Severe Moderate Severe

Retinal ganglion cells Moderate Moderate Moderate

Corneal endothelial cells Moderate Moderate Mild

(continued)
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microscopy demonstrated glycogen accumulation within
lysosomes of scleral fibroblasts, retinal ganglion cells, and
cells of the retinal inner nuclear layer. In addition, glycogen
accumulation was more prominent in bipolar and M€uller
cells than in amacrine and horizontal cells of the inner
retinal nuclear layer.

Patient 3

This African American male infant was diagnosed at 5
months of age with Pompe disease during a hospitalization
for respiratory symptoms. He was homozygous for the
c.2560C>T mutation in the GAA gene and was determined
to be CRIM-negative by Western blot. Enzyme replacement
therapy at 20 mg/kg every other week and immune
modulation with rituximab and methotrexate were started
shortly after diagnosis. Hypertrophic cardiomyopathy and
severe decrease in fractional shortening were present at
diagnosis, and fractional shortening had some improvement
with ERT (Table 1). Swallow study at 6 months of age
demonstrated severe oropharyngeal dysphagia and aspira-
tion with all consistencies. The child had delayed motor
milestones, with an AIMS score less than 1st percentile at
initial evaluation at 5.5 months of age. IgG titers remained
negative during ERT. He was diagnosed with subglottic
stenosis at 7 months of age and had a cardiopulmonary
arrest at 7.5 months of age.

Postmortem Examination

Smooth Muscle

Glycogen accumulation was observed in smooth muscle of
blood vessels and the respiratory and gastrointestinal tracts.

Cardiac Muscle

Moderate vacuolation in the specialized myocytes of the
bundle of His was present (Fig. 1i, j).

Nervous System

Unfixed brain weighted 796 g (mean for age 767 g,
standard deviation 32 g, Stocker and Dehner 2001). There

was no evidence of ventricular dilatation. Glycogen
accumulation was observed within cranial nerve nuclei of
the mid pons and neurons of the dorsal raphe of the
medulla. There was also glycogen accumulation in ganglion
cells of the gastrointestinal tract and in the spinal cord.
Vacuolation was present in the sural nerve.

Other Findings

The child had severe subglottic stenosis due to a circumfer-
ential tracheal fibrotic ridge. Glycogen accumulation in the
urothelium and the eccrine glands of the skin was noted.

Discussion

We reviewed postmortem data in three patients with
infantile Pompe disease as a method to correlate pathology
in deceased individuals with complications observed in
long-term survivors. Postmortem findings are summarized
in Table 2. Our current understanding of the natural history
of infantile Pompe disease is somewhat limited by lack of
pathophysiological correlates, and autopsy findings can
inform clinical observations. A sample of autopsy findings
in past publications is summarized in Table 3. All decedents
presented in our case series were CRIM-negative, diag-
nosed in the first six months of life, and treated with ERT. It
is unclear if ERT modified glycogen accumulation through-
out the body, as serial sampling from pre-mortem tissue
was not available. The cause of death varied but appeared
to be a sudden cardiac death in at least two.

All of the individuals had a clinical history of oropha-
ryngeal dysfunction and gastroesophageal reflux. Glycogen
accumulation was observed in skeletal muscle of the tongue
and proximal and mid esophagus in the three cases. We
note a previous report of glycogen accumulation in the
tongue (Araoz et al. 1974) and of tongue weakness in
individuals with IPD and LOPD (Jones et al. 2010;
Dubrovsky et al. 2011; Maggi et al. 2013) as a likely
contributor to oropharyngeal dysfunction in the current
cases. There was also glycogen accumulation in the smooth
muscle of the mid and distal esophagus, and we posit that
weakness of the lower esophageal sphincter could contrib-
ute to gastroesophageal reflux.

Table 2 (continued)

Glycogen accumulation Patient 1 Patient 2 Patient 3

Iris pigmented epithelium Mild Moderate Moderate

Photoreceptors None Moderate Moderate

Optic nerve glial cells Moderate Moderate Severe

JIMD Reports 49



Fig. 1 (a, b) There was mild vacuolar myopathy of smooth muscle
(*) and moderate vacuolar myopathy of skeletal muscle (**) in the

mid esophagus of patient 1 (hematoxylin and eosin; magnification
bars ¼ 500 mm in a and 100 mm in (b). (c, d) The sinoatrial node (*)
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The three cases presented in this series had glycogen
accumulation throughout the smooth muscle of the gastroin-
testinal and genitourinary tracts. This finding could provide a
pathophysiologic mechanism for small and large intestinal
dysmotility and bowel control in this cohort. Bowel dysfunc-
tion and urinary incontinence have been reported in adults with
LOPD, likely related to decreased anal sphincter pressure and
fatty infiltration of pelvic floor musculature (Remiche et al.
2012; McNamara et al. 2015), along with glycogen accumu-
lation in smooth muscle of the bladder (Hobson-Webb et al.
2012), and within neurons of the submucosal (Meissner’s)
and myenteric (Auerbach’s) plexuses of the small and large
intestines (Bernstein et al. 2010). We have observed urinary
and bowel incontinence in several long-term survivors with
infantile Pompe disease, an area that would benefit from
long-term follow-up studies (Tan et al. 2013).

Glycogen accumulation in the smooth muscle of blood
vessels was noted in the three decedents. Dilated arteriopathy
has been reported in adults with LOPD (Quenardelle et al.
2014; El-Gharbawy et al. 2011), and very recently in a long-
term survivor of infantile Pompe disease (Patel et al. 2013),
in addition to dolichoectasia of the basilar artery and ectasia
of the internal carotids (Sacconi et al. 2010; Laforêt et al.
2008). Glycogen accumulation in smooth muscle may affect
cellular contractility and thus weaken blood vessel walls.

Glycogen accumulation in the cardiac conduction system
in cases 1 and 3 is an interesting observation in Pompe

disease that has only been reported once before (Bharati
et al. 1982). A potential clinical correlate is evidence of
preexcitation on electrocardiograms for case 1 and short-
ened conduction time in a postmortem electrogram on
bundle of His tissue (Nakamura et al. 1979). Several long-
term survivors have experienced arrhythmias (McDowell
et al. 2008; Prater et al. 2012), and we propose that cardiac
conduction is affected by glycogen accumulation within the
conduction system. Glycogen accumulation in the cardiac
conduction system is present in glycogen storage disease
type III and in the mouse model for PRKAG2-caused
hypertrophic cardiomyopathy (Austin et al. 2012; Arad
et al. 2003). Persistence of glycogen in cardiac conduction
tissue, despite ERT, suggests poor penetration and a
potential cardiac cause for sudden death in cases 1 and 3.

We observed glycogen accumulation in various ocular
structures. We have recently described a high prevalence of
myopia and astigmatism in long-term survivors with IPD
and posited various ways that glycogen accumulation in
ocular tissues may contribute to these issues (Prakalapakorn
et al. 2014).

There was extensive glycogen accumulation in the
central and peripheral nervous systems. The pattern of
accumulation included neurons and glial cells of the white
matter, brainstem, and cerebellum, with relative sparing of
cerebellar Purkinje cells. Glycogen accumulation has
previously been reported throughout the central nervous

Table 3 Sampling of previous autopsy reports for sites of glycogen accumulation in infantile-onset Pompe disease

Smooth muscle Cardiac conduction system Nervous system

Araoz et al. (1974) No information No information PAS+, diastase-sensitive deposits in peripheral
nerves, cytoplasmic glycogen accumulation
in Schwann cells

Asukata et al. (1976) No information No information PAS+ granules in GI ganglion cells

Nakamura et al.
(1979)

Vacuolated smooth muscle in intima of
muscular arteries, esophagus, and
urinary bladder

Swollen myofibrils and
overall shortening of the
bundle of His

No information

Sakurai et al. (1974) Heavy glycogen accumulation in
smooth muscle of the gastrointestinal
tract and arterial walls

No information Auerbach plexus of stomach and intestine

CNS neurons and glial cells

Temple (1985) No information No information No information

Teng et al. (2004) No information No information PAS+, diastase-sensitive material in neurons
of spinal cord and medulla

Fig. 1 (continued) of patient 1 had severe vacuolation of the
specialized myocytes comprising this structure, along with severe
vacuolar myopathy of the right atrial cardiac myocytes (hematoxylin
and eosin, magnification bars ¼ 500 m in c and 50 mm in d). (e, f)
Smooth muscle cells and some neurons within ganglia of the
myenteric plexus (*; Auerbach’s plexus) of the small intestine of
patient 2 were laden with glycogen (e: periodic acid-Schiff stain and f:
periodic acid-Schiff stain after diastase digestion of glycogen;

magnification bar ¼ 50 mm). (g, h) Anterior horn neurons (*) of the
spinal cord of patient 2 exhibited prominent glycogen accumulation
(a: periodic acid-Schiff stain and b: periodic acid-Schiff stain after
diastase digestion of glycogen; magnification bar ¼ 50 mm for both g
and h). (i, j) The bundle of His (*) in patient 3 had moderate
vacuolation of its specialized myocytes (hematoxylin and eosin;
magnification bars ¼ 100 mm in I and 50 mm in j)
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system (Araoz et al. 1974; Sakurai et al. 1974; Asukata
et al. 1976; Nakamura et al. 1979; Teng et al. 2004;
Thurberg et al. 2006). The decedents also had extensive
accumulation in anterior horn cells of the spinal cord and in
intestinal ganglion cells, as described previously (Thurberg
et al. 2006; Martini et al. 2001; Teng et al. 2004). Glycogen
accumulation has also been observed in peripheral nerves in
LOPD (Fidziańska et al. 2011). A clinical correlate for this
observation is a reduction in amplitudes and absent motor
units on nerve conduction studies in a case of infantile-
onset Pompe disease (Burrow et al. 2010). Glycogen
accumulation in the peripheral nervous system raises the
possibility that the weakness observed in affected individ-
uals may be partly neurogenic.

While none of our three patients had pre-mortem MRI of
brain, patient two in this case series had mild, diffuse volume
loss on CT scan of the head at 8 months of age, and there was
blurring of the gray-white differentiation for patient 3 at 5
months of age. Neuronal loss in brain and spinal cord has been
described in postmortem examination (Martini et al. 2001). A
recent publication noted parenchymal volume loss on brain
MRI in a child with infantile Pompe disease at 2 years of
age (Burrow et al. 2010). Interestingly, the oldest patient in
the current case series, patient 1, had dilatation of the
ventricles on postmortem examination. Ventricular dilatation
was also observed in brain MRI in three of five participants
who had serial MRI scanning (Chien et al. 2006). Finally,

serial MRI in a CRIM-negative patient demonstrated white
matter abnormalities despite normal myelination (Rohrbach
et al. 2010). Glycogen accumulation in central and periph-
eral nervous system in the GAA knockout mouse model 6neo
(�)/6neo(�) was extensive, but varied in distribution and
intensity. Accumulation was progressive and included
neurons, glia, and pericytes of the cerebral cortex, portions
of the basal ganglia, and the brainstem. Early glycogen
accumulation was present in the spinal cord, particularly in
motor neurons (Sidman et al. 2008).

It is unclear whether the observed brain abnormalities
can impact cognitive development in individuals affected
with infantile Pompe disease. Spiridigliozzi et al. (2012)
noted differences in intellectual functioning between classic
and atypical Pompe disease in a CRIM-positive cohort
followed prospectively. Similar data for CRIM-negative
individuals, however, is lacking, and it is unclear whether
the differences observed in intellectual achievement are
related to glycogen accumulation in the CNS.

Conclusion

This report expands our current understanding of patho-
logic correlates of clinical observations among long-term
survivors (Table 4). Although limited to retrospective data,
such review is nevertheless valuable in providing additional

Table 4 Pathological – clinical correlates

Tissue Findings in current report Previous reports Clinical correlation

Cardiac
conduction
tissue

Vacuolation of the sinoatrial and
atrioventricular nodes
and the bundle of His

Thickening of the bundle of
His

Supraventricular tachycardia, ventricular
tachycardia, ventricular fibrillation
(McDowell et al. 2008)

Muscular arteries Glycogen accumulation in smooth muscle
of muscular arteries

Vacuolated cells due to
glycogen accumulation in
intimal layer of
arterial walls

Basilar artery aneurysm (Patel et al. 2013)

Smooth muscle Glycogen accumulation in smooth muscle
of esophagus, GI tract, and urinary bladder

As in current report Dysphagia and GER (Prater et al. 2012);
urinary incontinence (McNamara et al.
2015)

Peripheral
nervous system

Glycogen accumulation in ganglion cells of
gastrointestinal tract and sural nerve

Glycogen accumulation in
myenteric plexus and
peripheral nerves

Hypotonia, absent reflexes, abnormal
electromyography (Burrow et al. 2010)

Central nervous
system

Glycogen accumulation in anterior horn cells Glycogen accumulation in
Schwann cells, cortical
neurons, medulla, and
anterior horn cells

Hypotonia, absent reflexes, abnormal nerve
conduction studies (Bernstein et al. 2010);
parenchymal volume loss (Burrow et al.
2010); cognitive effects unknown

Glycogen accumulation in glial cells and
astrocytes of white matter, throughout
nuclei of brainstem, and cerebellar
white matter, with relative sparing of
Purkinje cells

Ocular tissue Glycogen accumulation in
extraocular muscles, lens epithelial cells,
corneal endothelial cells, iris pigmented
epithelium, retinal ganglion cells,
photoreceptors, and optic nerve glial cells

Prakalapakorn et al. (2014) Strabismus, myopia, astigmatism
(Prakalapakorn et al. 2014)
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insight into potential complications in long-term survivors
of infantile Pompe disease and may provide information for
health care supervision. This study also highlights the value
of postmortem analysis in understanding the pathophysiol-
ogy of disease manifestations.

Synopsis

Pompe disease leads to generalized glycogen accumulation
that may lead to with multi-organ complications in long-
term survivors.
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