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ABSTRACT
Pompe disease, also known as Glycogen Storage Disease Type II, is a rare disorder of glucose metabolism caused by congenital
acid alpha-glucosidase (GAA) deficiency. A large amount of glycogen accumulates in the lysosomes, causing these to swell and
rupture. Its incidence is about 1 in 40,000 to 1 in 50,000 newborns. The main features are hypotonia and cardiomyopathy. Only
a few clinical cases of Pompe disease have been reported, and appendicular torsion has rarely been observed. Herein, we
report a case of Pompe disease combined with appendicular torsion, both of which were diagnosed on autopsy pathology. The
clinical  diagnosis  of  this  disease  is  difficult  in  developing  countries,  and  it  is  mostly  misdiagnosed  as  other  types  of  heart
disease. Once the clinical symptoms worsen, most of them die within a short period. Therefore, screening for neonatal genetic
metabolic diseases for early diagnosis and treatment should be carried out.
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INTRODUCTION

Pompe disease is a rare disorder of glucose metabolism caused
by congenital acid alpha-glucosidase (GAA) deficiency.1,2 Owing
to the lack of GAA in children with Pompe disease, glycogen
cannot be decomposed. The glycogen is released into the cyto-
plasm, and the organelles swell, resulting in the deterioration of
cell structure and function, causing injury to a variety of tissues
such  as  the  myocardium,  skeletal  muscle,  and  liver.3  The
torsion of the appendix is a relatively rare event and occurs
mostly in children. The appendix itself rotates around its longitu-
dinal  axis,  obstructing  its  cavity  and  its  mesenteric  blood
supply.4 Herein, we report a case of Pompe disease combined
with appendicular torsion, both of which were diagnosed on
autopsy pathology.

CASE REPORT

A 1.5-year girl was admitted to the hospital with fever for five
days and blood in the stool for one day. Penicillin was adminis-
tered at another hospital for five days without improvement.
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A day before admission, fever was accompanied by blood in the
stool, which was bright red and heavy; therefore, she reported to
our hospital. During the illness, she was poorly fed and sleepy,
with  little  urination.  On  admission,  a  physical  examination
revealed  body  temperature  of  37.4°C,  respiratory  rate,  66
breaths/min,  and  pulse,  88  beats/min.  She  had  a  pale
complexion, cyanotic lips, drowsiness, flat and soft abdomen, no
tenderness, rebound pain 6 cm below liver ribs, and medium
quality grade IV muscle strength, with no obvious abnormality in
other physical examinations. Laboratory examination showed
white  blood  cells  of  12.6×109/l,  neutrophil  ratio  was  0.48%,
lymphocyte ratio  was 0.55%, haemoglobin was 105 g/L,  and
platelets  were  178×109/L.  Fasting  blood  glucose  was  4.72
mmol/L,  aspartate  aminotransferase:  449  IU  (normal  range:
0–40), alanine aminotransferase: 198 IU (normal range: 0–40),
creatinine kinase: 1226 IU (normal range: 25–196), CK-MB: 198
IU (normal range: 0–25), lactate dehydrogenase: 405 IU (normal
range: 115–220), and hydroxybutyrate dehydrogenase: 1775 IU
(normal range: 72–182). Electrocardiogram revealed left ventric-
ular hypertrophy and myocardial injury. Color doppler echocar-
diography revealed significant enlargement of the left ventricle,
interventricular septum, posterior wall of the left ventricle, and
thickening of the right anterior wall of the left ventricle. Abdom-
inal B-ultrasound demonstrated an enlarged liver.

After admission, the child’s condition further worsened, and she
became unconscious. The clinical death was announced 17 h
after admission. The autopsy results revealed that the heart was
enlarged and spherical, weighing 136 g (52 g in normal children
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of the same age). Moreover, the left ventricle wall thickness was
14 mm (normally 6 mm), the ventricular septum was 12 mm
(normal infants ≤4 mm), the right ventricle was 4 mm thick, with
the liver weighing 372 g (normal for children of the same age),
with a smooth surface. The appendix was 7 cm long, and the
surface was hyperemic. There was a fava bean-sized hole in the
mesentery 1 cm from the root. The appendix was twisted 720°
clockwise along this hole. Microscopic examination revealed that
the left ventricular wall, papillary muscle, and ventricular septal
cardiomyocytes  were  generally  enlarged,  and  most  of  the
myocardial cytoplasm contained round vacuoles of varying sizes
(Figure  1).  The  sinusoids  were  dilated  and  congested,  and
vacuoles of  varying sizes were observed in the cytoplasm of
some liver cells (Figure 2). In the appendix, vasodilation and
congestion were noted, and the mucosal layer of the appendix
was necrotic at the twisting point. The pathological diagnosis
confirmed it as Pompe disease and 720° appendicular torsion.

Figure 1: HE staining of cardiomyocytes showing vacuoles of variable
sizes in the cytoplasm of cardiomyocytes (arrows). (HE, ×100).

Figure 2: HE staining of liver cells showing vacuoles of variable sizes in the
cytoplasm of some hepatocytes (arrows). (HE, ×100).

DISCUSSION

According to the age of onset, Pompe’s disease is divided into
early and late-onset, which mainly depends on the residual
GAA activity in the body. The lower the GAA activity, the earlier

the age of onset, and the more severe the clinical symptoms.5

Infant type usually develops within 12 months after birth. The
disease progresses rapidly, showing progressive muscle weak-
ness, respiratory insufficiency, and frequent respiratory infec-
tions.  Heart  color  doppler  ultrasound  indicates  significant
enlargement of the heart and thickening of the ventricles and
ventricular septum, often secondary to hypertrophic cardiomy-
opathy.2,6 Most children die of heart failure and bulbar palsy
within two years of age.

Pompe disease develops rapidly and has a low survival rate;
therefore, early diagnosis is critical. Currently, the diagnosis is
primarily  through  muscle  biopsy  and  the  detection  of  GAA
enzyme activity in fibroblasts.  However,  the location of the
muscle  biopsy  will  affect  the  test  results.  Kishnani  et  al.
reported  that  the  combination  of  urine  glycogen-derived
glucose 4 (GLc4) and dried blood spot filter paper detection has
a diagnostic rate of approximately 100% for Pompe disease.7

This method is suitable for newborn screening.8 However, it has
not yet been widely used.

Enzyme replacement  therapy (ERT)  is  considered the most
promising treatment method, which can improve the function
of  the  heart  and  minimise  the  damage  of  skeletal  muscle.
However, the clinical trials of ERT are ongoing; thus, the treat-
ment plan still needs further research.

Torsion of the appendix is also rare and occurs mainly in chil-
dren. It is related to appendix length, faecal stones, tumours
and parasites. Similar to the symptoms of acute appendicitis,
torsion of the appendix develops suddenly, and the symptoms
and signs aggravate rapidly. This case of appendicular volvulus
is mainly related to the length of the appendix and the mesen-
teric hole. After the volvulus, the degree of obstruction and
coma of the child concealed some of the symptoms. Therefore,
it was not clinically detected in time.

In conclusion, Pompe’s disease can have an early onset, rapid
progression, challenging clinical diagnosis, and high mortality.
Therefore, newborn screening is essential for early diagnosis.
Treatment  initiation  before  irreversible  damage  occurs
appears useful to maximise the life span.
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