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cused our study on patients with inconti-
nence definitely attributable to LOPD and 
describe in detail a patient who recovered 
from his incontinence after ERT. We em-
phasize the need to look for incontinence 
in LOPD and to perform the appropriate 
workup. 

 Materials and Methods 

 From our previously described LOPD 
cohort  [20] , we studied only patients being 
clinically revisited (n = 20). Inclusion cri-
teria for LOPD diagnosis were positivity 
for at least 2 of the following criteria: low 
GAA enzyme assay ( ! 30%)  [8] , vacuolar 
myopathy and/or increased acid-phospha-
tase and/or periodic acid-Schiff stain and 
double GAA gene mutation.

  We systematically asked the patients if 
they had urinary or fecal incontinence, di-
arrhea or constipation. Main causes of in-
continence such as central nervous system 
disease, peripheral nerve disease, dysauto-
nomia or pelvic surgery were systematical-
ly and reasonably excluded by standard-
ized detailed anamnesis and clinical exam-
ination in each patient. Women were asked 
to disclose their maternity status, and in 
men prostatism was assessed. The main 

   Dear Sir, 
 Late-onset Pompe disease (LOPD) is an 

autosomal recessive multisystemic lyso-
somal storage disease caused by acid al-
pha-glucosidase (GAA) deficiency  [1–5] . 
Incidence of Pompe disease varies between 
1:   40,000 and 1:   156,000  [6–8] .

  Except in myotonic dystrophy type 1 
(DM1)  [9–12] , incontinence is rarely re-
ported in myopathies  [13–15] . Neverthe-
less, it is a disabling condition in social as 
well as in professional life  [16] . LOPD pa-
tients generally have nonhomogeneous 
muscle involvement (e.g. predominance of 
atrophy on the posterior compartment of 
the femoral muscles)  [17] .

  To the best of our knowledge, inconti-
nence has been reported in only 4 LOPD 
patients (2 urinary and 2 fecal)  [18, 19] . 
Bernstein et al.  [19]  reported the case of an 
LOPD incontinent patient with subjective 
improvement after 3 months of enzyme re-
placement therapy (ERT). Pathophysio-
logic hypotheses for incontinence in my-
opathies include striated and smooth pel-
vic floor muscle as well as lower motor 
neuron or autonomic involvement  [9–11, 
14] .

  We aimed to assess the prevalence of 
fecal and urinary incontinence in LOPD 
and to determine if incontinent patients 
presented a more severe phenotype. We fo-
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risk factors for incontinence were also as-
sessed (as previously described)  [16] .

  We classified patients into 3 categories: 
definite, possible or no incontinence relat-
ed to LOPD (definite: presence of inconti-
nence without any other potential causes 
such as multiple deliveries or prostatic 
symptoms, or improvement due only to 
ERT; possible: presence of incontinence 
with other potential etiologies and no clin-
ical response to ERT if administered).

  Quality of life (QoL) was assessed by 
the SF-36 questionnaire that was previous-
ly validated in QoL assessment of LOPD 
patients  [21] . We compared the demo-
graphic and phenotypic data of the group 
having no incontinence with that having 
definite incontinence by using the Mann-
Whitney test.

  ERT was administered intravenously, 
in 4 patients, following recommendations 
of the manufacturer (1/2 weeks; 20 mg/kg). 
  In a 34-year-old male patient (P1), a com-
plete fecal incontinence workup was per-
formed before treatment and 1 year after 
starting ERT; it included pelvic floor elec-
tromyography (EMG), anorectal manom-
etry, and pelvic magnetic resonance imag-
ing (MRI).

  The study was in accordance with local 
ethical committee recommendations. 
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 Results 

 Out of 20 patients assessed, 9 (45%) had 
no incontinence, 6 (30%) had incontinence 
possibly attributable and 5 (25%) definitely 
attributable to LOPD (definite inconti-
nence subgroup) ( table 1 ). No patients in the 
definite subgroup disclosed any risk factors 
for incontinence.

  In the definite incontinence subgroup, 2 
of the 3 ERT-treated patients showed an im-
provement of their incontinence (the other 
did not but had started ERT only 3 months 
before our assessment). No statistically sig-
nificant difference was found between the 
latter group and the group without inconti-
nence, using the Mann-Whitney test for sex 
distribution, age at assessment, duration of 
the disease, limb muscular strength and re-
spiratory status. Only QoL assessed by the 
SF-36 questionnaire was statistically signif-
icantly better in patients with no inconti-
nence (data not shown) (p  !  0.05). Clinical 
data of patients with definite incontinence 
due to LOPD are summarized in  table 2 .

  The patient who was fully assessed for 
fecal incontinence had a 4-limb proximal 
weakness but was still ambulatory (P1,  ta-
ble 2 ). He complained of having had fecal 
and urinary incontinence for several 
months at the time of his first assessment. 
Anal sphincter EMG showed a clear myo-
genic pattern. Pelvic floor MRI revealed 
diffuse fatty pelvic floor muscle infiltra-
tion and levator ani muscle atrophy but no 
significant atrophy of the sphincter ani 
externus. Anorectal manometry showed 
reduced pressure of both internal and ex-
ternal anal sphincters: internal sphincter 
basal pressure was 45 mm Hg (normal 
range: 60–70) and external sphincter 

maximal pressure was 52.5 mm Hg (nor-
mal range: 110–180). Perineal physiother-
apy did not provide improvement. One 
year later he began ERT. After 3 months of 
treatment, he observed an improvement 
in walking and roughly 1 month later he 
was free of incontinence (improvement re-
maining after 4 years of follow-up with 
ERT). Anorectal manometry, performed 1 
year after the beginning of ERT, showed 
significant improvement of internal and 
external sphincter pressures (58 and 70 
mm Hg, respectively: increase of 28.9 and 
33.3%), the first measurement being relat-
ed to smooth muscles. The patient’s motor 
and respiratory conditions were stabilized 
with ERT.

  Discussion 

 For the first time, to the best of our 
knowledge, we estimate the prevalence of 
incontinence reasonably due to LOPD to 
be as high as 25%. These patients had no 
other etiologies or risk factors for inconti-
nence. 

 The fecal incontinence rate in the gen-
eral population varies regarding age and 
sex. Under the age of 70 years, the maximal 
rate reported is 14%  [22] ; in our small sam-
ple (none were more than 70 years old), we 
observed a rate of 30% (6/20) including 2 
young male patients (28 and 31 years old) 
without significant limb or respiratory in-
volvement (P4 and P5, respectively,  table 2 ).

Table 1.  Findings from the LOPD patient cohort assessed for incontinence

Characteristics

Patients, n 20
Sex

Male, n (age at assessment, years) 13 (median: 37; min: 23; max: 66)
Female, n (age at assessment, years) 7 (median: 46; min: 34; max: 64)
Sex ratio 1.9

Mean age 8 SD at assessment, years 44.8813.6
Definite incontinent patients due to LOPD, n (%) total: 5 (25), M: 4 (31), F: 1 (14)

ERT yes no
Fecal incontinence 2 (1M, 1F) 2 (M)
Double incontinence (fecal and urinary) 1 (M) 0

Incontinent patients improved by ERT, n 2 (1M, 1F)

D emographic data of our cohort of LOPD patients and distribution of the subgroup 
with definite incontinence due to LOPD. min = minimum, max = maximum,
M = male, F = female.

Table 2.  Clinical data of the LOPD patients having incontinence definitely attributable to LOPD

Definite 
incontinent
patient sub-
group

Type of
in-
continence

Sex E RT Age at 
assess-
ment 
(years)

Disease 
duration (time 
between first sym-
tom and asses-
ment) (years)

Walton
10-item 
score

Forced vital
capacity
(% of
predicted 
value)

As-
sisted 
venti-
lation
 

SF-36 
score 
(/100) follow-up response for inconti-

nence (timing)
response for limb 
strength/disability 
(timing)

P1 double M yes 4 years yes (4 months) yes (3 months) 34 25 3 40.8 no 45
P2 fecal F yes 1 year yes (6 months) yes (2 months) 61 16 3 47 NINV 60
P3 fecal M yes 3 months no yes (3 months) 60 25 6 52 NINV 49
P4 fecal M no 31 11 0 83 no 65
P5 fecal M no    28   8 0 86 no 45

NIN V = Noninvasive nocturnal ventilation.
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  In our cohort, urinary incontinence 
did not reach higher rates than previously 
described in the general population  [23] , 
but we considered at least for 1 patient, be-
cause of the absence of other potential 
causes and its association with fecal incon-
tinence, that urinary incontinence could 
be attributable to LOPD (P1,  table 2 ).

  As described in other conditions  [16] , 
incontinence was statistically associated 
with a poorer QoL. Moreover, it was main-
ly found in patients with weaker limb 
strength and lower vital capacity (not sta-
tistically significant). We did not find any 
additional significant association between 
incontinence and other phenotype find-
ings, but this could be due to the small size 
of our sample (lack of power).

  Even though, due to the small size of 
our sample, we are not able to provide def-
inite statistical conclusions, we observed 
that incontinence was present at all stages 
of the disease: 2 of the 5 incontinent pa-
tients presented walking disability and re-
strictive syndrome and 2 other young 

male patients had no significant respira-
tory or walking limitations (P4 and P5, 
 table 2 ). In the fully assessed patient (P1, 
 table  2 ), ERT response to incontinence 
was, for the first time, confirmed by objec-
tive measurements. Striated muscle-de-
pendent functions such as limb strength 
or respiratory function are improved by 
ERT  [24] . Our result confirmed  [19]  the 
enduring improvement of sphincter func-
tion by ERT. Accumulation of glycogen in 
many tissues including smooth muscle is 
seen in LOPD  [25–28] . We demonstrated, 
by objective measurements, the improve-
ment of internal anal sphincter pressures, 
a smooth muscle-dependent function, 
with ERT. This is an additional argument 
in favor of the presence of glycogen accu-
mulation in the smooth muscle in LOPD 
patients and provides hope for its treat-
ability. Further studies are mandatory to 
confirm this result and their outcome 
might lead to an increased indication for 
ERT to prevent smooth muscle deteriora-
tion such as, for example, in cerebral ar-

tery disease which can lead to aneurism 
rupture  [29–31] .

  Recognition of incontinence in LOPD 
patients is important as patients are gener-
ally reluctant to complain of this problem 
 [16] . Moreover, as incontinence is seen in 
patients having a poor QoL but also in the 
early stages of the disease, it should be an 
additional parameter to consider in the de-
cision to start ERT.

  In order to recognize incontinence in 
LOPD patients, we suggest systematically 
performing appropriate anamnesis and, if 
positive, to prescribe an ad hoc workup 
(pelvic EMG, anorectal manometry, pelvic 
MRI; and if urinary incontinence is pres-
ent, urodynamic tests and pre/post-mictu-
rition bladder ultrasonography).

  In conclusion, incontinence is a fre-
quent, probably underdiagnosed, and po-
tentially disabling condition in LOPD 
(and probably in other neuromuscular dis-
orders). Clinicians should be aware of pos-
sible incontinence in these patients as 
treatments are now available.
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