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Orocaecal transit time in Duchenne muscular
dystrophy

Stanley H Korman, Benjamin Bar-Oz, Esther Granot, Shirley Meyer

Abstract
Smooth muscle degeneration may occur in
Duchenne muscular dystrophy. We measured
fasting orocaecal transit time in patients with
advanced Duchenne muscular dystrophy and
other muscular dystrophies and in healthy
controls. No significant differences were
found. In contrast to reports of gastric hypo-
motility in Duchenne muscular dystrophy, we
found no evidence of impaired small intestinal
motility.

Although the predominant manifestations of
Duchenne muscular dystrophy relate to skeletal
and cardiac muscle, gastrointestinal smooth
muscle may also be involved.`3 Severe and
even fatal cases of acute gastric dilatation and
intestinal pseudo-obstruction have been
reported and associated with histological evi-
dence of smooth muscle fibrosis throughout the
gastrointestinal tract. '` To determine whether
or not significant dysfunction of gastrointestinal
motility occurs, we used the lactulose breath
hydrogen test to measure orocaecal transit time4
in patients with advanced Duchenne muscular
dystrophy and other neuromuscular disorders.
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Subjects and methods
The lactulose breath hydrogen test was per-
formed in three study groups. (1) This group
comprised 10 patients with Duchenne muscular
dystrophy who were confined to a wheelchair;
their mean (SD) age was 17-0 (1-8) years, range
15-20. (2) This group comprised 10 patients
(seven boys) with other neuromuscular dis-
orders (congenital muscular dystrophy (n=3),
limb girdle muscular dystrophy (n=3), spinal
muscular atrophy type II (n=3), and hereditary
motor and sensory neuropathy (n= 1)); they
were aged 14-5 (3 0) years, range 9-20. (3) This
group comprised 10 healthy volunteer controls
(six boys) who were aged 19-8 (8 4) years, range
12-37. One patient with Duchenne muscular
dystrophy and two with other neuromuscular
disorders required regular enemas because of
constipation. The others had no gastrointestinal
symptoms. The study protocol was approved by
the hospital ethics committee and informed con-
sent was obtained from each subject and/or
guardian. No subject had received antibiotics
for two weeks or laxatives for three days before
being studied.

After a 12 hour overnight fast each subject
ingested 13-4 g of lactulose (20 ml of Duphalac,
Duphar) made up to 200 ml with water. Sub-
jects blew into a collecting system with two bags

that filled sequentially. The dead space air was
trapped in the first bag; samples of end expira-
tory (alveolar) air were taken from the second
bag for determination of hydrogen concentra-
tion using a Model 12 MicroLyzer (QuinTron
Instrument Company) calibrated before each
use with a standard gas. Samples were collected
twice for baseline determination before lactu-
lose administration and every 10 minutes there-
after for at least 120 minutes. Orocaecal transit
time was defined as the time to a sustained rise
of hydrogen concentration > 10 ppm above
baseline.

Results
The lactulose breath hydrogen test was per-
formed uneventfully in all subjects. A typical
study is illustrated in fig 1. Breath hydrogen
concentration rises when lactulose reaches the
caecum where it is fermented by the colonic
flora producing hydrogen, which is absorbed
and excreted by the lungs. One subject in each
of the three study groups exhibited an early
transient hydrogen concentration peak preced-
ing a later sustained rise (fig 1, lower graph). An
early peak may result from fermentation of in-
gested carbohydrate by the oropharyngeal
flora,5 or may be a sign of small bowel bacterial
contamination.6 The magnitude of the early
rises in these three subjects (21, 29, and 32
ppm) is more suggestive of bacterial over-
growth, although none had any related symp-
toms.
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Figure) Uppergraph: a typical lactulose breath hydrogen
study in a 16year oldpatient with Duchenne muscular
dystrophy showing an orocaecal transit time of90 minutes.
Lowergraph: lactulose breath hydrogen study in a 16year
oldpatient with Duchenne muscular dystrophy with an early
peak at 10 minutes indicating bacterial overgrowth and a
secondary rise at 70 minutes representing the orocaecal transit
time.
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Figure 2 Orocaecal transit time in 10 control subjects,
10 Duchenne muscular dystrophy patients and lO patients
with other neuromuscular disorders. Vertical bars to left of
each group indicate mean (SD) values.

Mean (SD) orocaecal transit time was 68-0
(20 4) minutes in controls, 69-0 (21 3) minutes
in the patients with Duchenne muscular
dystrophy, and 58 0 (17-5) minutes in the
patients with other neuromuscular disorders
(fig 2). There was no significant difference
between the groups (p=0 55, Kruskal-Wallis
test).

Discussion
Despite postmortem evidence of significant gas-
trointestinal smooth muscle degeneration in
Duchenne muscular dystrophy, 1-3 little atten-
tion has been paid to studying its functional
consequences. Barohn et al recently docu-
mented gastric hypomotility in Duchenne mus-
cular dystrophy patients and postulated that it
may be related to a deficiency of dystrophin, the
gene product of the Duchenne muscular dys-
trophy locus.3
We found no evidence of delayed fasting oro-

caecal transit time in either Duchenne muscular
dystrophy or other neuromuscular disorders.
Our results do not exclude the possibility of
delayed gastric emptying in our patients. The
orocaecal transit time as measured by the lactu-
lose breath hydrogen test is dependent solely on
small intestinal transit time and is not influ-
enced by gastric emptying time.4 7 This is
because orocaecal transit time is determined by
the time taken for the head (rather than the
bulk) of the lactulose column to reach the
caecum. Even if gastric emptying is signifi-
cantly delayed, a small amount of lactulose will
still pass through the pylorus almost immedi-
ately after ingestion.
There is no uniformly accepted methodology

for determination of orocaecal transit time using
the lactulose breath hydrogen test. We mea-
sured it using a solution of lactulose in the fast-
ing state only. This straightforward method has
been successfully used to demonstrate the influ-
ence on intestinal transit of various states such
as cystic fibrosis,8 thyroid disease,9 and aerobic
exercise.'0 Determination of postprandial oro-

caecal transit time using standard liquid" or
solid'2 meals has been shown to improve the
reproducibility of the test. We cannot exclude
the possibility that subjects with Duchenne
muscular dystrophy may have an abnormality in
small intestinal motility detectable only in the
postprandial state.
The apparent discrepancy between our find-

ing of normal small intestinal motility in con-
trast to the gastric hypomotility in Duchenne
muscular dystrophy described by Barohn et al is
unlikely to be due to a difference in the patients
studied3; the mean age of both groups was
almost identical, and all of our patients were
confined to wheelchairs. A more likely explana-
tion supported by histological findings from
postmortem studies is that the degenerative pro-
cess predominantly affects the upper gastroin-
testinal smooth muscle.3
Some patients with Duchenne muscular dys-

trophy suffer from constipation. Our findings
suggest that the constipation is not due to
impaired small intestinal motility. Colonic
motility, another possible factor in the genesis
of constipation, has not yet been studied in
Duchenne muscular dystrophy. Most likely,
however, the constipation in these patients is
related to their immobility and weakness of
their abdominal wall musculature.

Despite our finding of normal fasting small
intestinal transit time, we cannot exclude the
presence of small intestinal smooth muscle
degeneration in our patients as such changes
have been demonstrated at postmortem exami-
nation in the absence of overt clinical
symptoms.' We can, however, conclude that we
have found no evidence for impairment of small
intestinal motility even in advanced Duchenne
muscular dystrophy.
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