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SUMMARY Because severe constipation is a disorder largely confined to young women, the
possibility that menstrually related factors contribute to disturbed gastrointestinal motor function
has been raised. It has also been reported that normal menstruating women show changes in upper
gut transit between the follicular and luteal phases of the menstrual cycle and that patients with
constipation show prolonged transit. We therefore studied relationships between symptom severity
and orocaecal transit during the menstrual cycle in a group of 14 constipated women and a series of
control groups comprising seven normal menstruating women, five postmenopausal women, and
eight normal men, to determine whether phases of the menstrual cycle were associated with
alteration in symptoms or transit. A regular menstrual cycle was reported by 13 of the 14 patients
(range 26-30 days) and by all the menstruating female volunteers. Seven patients noted variation in
constipation during the menstrual cycle, in all cases this comprised an improvement in symptoms
just before or during menstruation. No consistent relationship between symptom severity and
follicular or luteal phase was noted. Repeated orocaecal transit measurements in the four study
groups showed no consistent differences (>0 05) between groups or during the menstrual cycle
(mean change weeks 1-4, -10±20 min). These findings are inconsistent with the hypothesis of a
progesterone related effect upon orocaecal transit in either normal or constipated women.

Severe constipation is a major clinical problem; it is
distinguishable from the minor degrees of defecatory
disability which are part of Western culture, by its
severity, its chronicity and by its strong female
preponderance.' 2 Because it is largely a disorder of
women, the possibility that sex hormones are con-
tributory is often raised. This view has been strength-
ened by the observations that many patients report
menstrual cycle disorders,3 that progesterone can
inhibit intestinal smooth muscle in vitro,4 and that
constipation often occurs during normal pregnancy
when circulating progesterone concentrations show a
marked increase.56

In addition, a recent survey of defecatory patterns
in a normal population has suggested that women
may pass harder stools in the luteal phase and have
more prolonged gut transit.7 Further suggestive
evidence is provided by an apparent relationship
between upper gut transit as measured by the exhaled
breath hydrogen sampling technique and menstrual
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cycle, transit being longest in the luteal phase when
progesterone concentrations are highest.8 Similar
transit delays have also been reported in a series of
unselected constipated patients9 suggesting that the
abnormality of intraluminal transport present in
constipation may affect the small intestine as well as
the colon.
Because of the relevance of these reports to the

understanding of the pathophysiology of severe
constipation, we undertook a series of studies into
the relationships between symptom severity,
menstrual cycle and orocaecal transit in a group
of such patients. The results indicate that while
a relationship between symptom severity and
menstruation may exist, symptoms do not seem to be
related to either the rate of upper intestinal transit or
to the luteal phase of the menstrual cycle.

Methods

PATIENTS
Fourteen patients newly referred to St Marks
Hospital for investigation of severe chronic constipa-
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tion, took part in the study. All conformed to the
standard definitions of constipation2 - that is, passing
fewer than three hard stools per week and excessive
straining at stool. All were otherwise well and routine
biochemical and haematological testing was normal.
To exclude patients with either Hirschprung's disease
or idiopathic megacolon from the group, a normal
barium enema and an intact rectoanal inhibitory
reflex were required before entry into the study. All
drug therapy for constipation was discontinued at
least 48 hours before, and during any experiment.
Five patients were taking phased formulations of oral
contraceptives, these were continued throughout the
study on a 28 day cycle.

CONTROL SUBJECTS
Twenty one healthy adult volunteers took part in the
studies as controls. All were free of gastrointestinal
symptoms and had no past history of gastrointestinal
disease. No subject was taking any medication at the
time of the studies. Approval for the studies on
normal subjects was obtained from the Local Ethics
Committee and all individuals gave informed consent
before the study.

RELATIONSHIPS BETWEEN CONSTIPATION AND

MENSTRUAL CYCLE
At the time of recruitment to the study patients were
questioned in detail about their symptoms and any
reported relationships between symptom severity
and menstrual cycle was noted. Patients also
monitored their symptoms serially during the study
period. At no time were they made aware of the
nature of the hypothesis which was being tested. The
normal controls were similarly interviewed to allow
comparison of their defecatory habits with those of
the patients.

WHOLE GUT TRANSIT
An assessment of the severity of constipation was
made in all 14 patients by the radioopaque shape
retention method."' This previously developed and
standardised technique involved the ingestion of 20
sections of barium impregnated polyethylene tubing
(3 mm diameter, length 0 5 cm). Five days later a
plain abdominal radiograph was taken to determine
the number of markers retained in the gastro-
intestinal tract, retention of four or fewer markers at
five days being taken to define the upper limit of the
normal range. During the five days of study, patients
ate high fibre diets of their own choice and avoided all
drug therapy.

UPPER INTESTINAL TRANSIT
Eight of the constipated patients agreed to undergo
measurement of orocaecal transit at least once during

both halves of the menstrual cycle. Eight age
matched healthy menstruating women were similarly
studied. To avoid the possibility of introducing an
order effect the timing of the first study in relation to
the menstrual cycle was varied. Two additional
control groups were studied, these were eight age
matched men and five postmenopausal women, who
performed four experiments at weekly intervals.

Orocaecal transit was measured in all individuals
by determining the interval between ingestion of the
test meal and the detection of a rise in exhaled breath
hydrogen concentration using a hydrogen sensitive
electrochemical cell (GMI Ltd, Renfrew, Scotland).
After an overnight fast of at least 15 hours, a series of
basal samples was collected at five minute intervals
for 30 minutes. A standard mixed nutrient soup
meal" (400 ml Chicken Soup, H J Heinz Ltd)
containing 30 ml lactulose (Duphalac, Duphar Ltd,
Southampton, England) as a transit marker, was then
ingested and serial exhaled breath samples were
collected until an obvious rise in hydrogen concentra-
tion was observed. The precise end point of the study
was then determined by subjecting the collected data
points to cusum analysis" taking as the end point of
study a value which exceeded the basal values by two
standard deviations.

ANALYSIS OF DATA

Differences between the four groups of transit
data were tested for significance using a repeated
measured analysis of variance procedure'l using the
statistics package SPSS/PC+. This analysis compares
both overall differences between the groups as well as
changes at different times.

Results

BOWEL SYMPTOMS AND THE MENSTRUAL CYCI E

Thirteen of the 14 patients reported a regular
menstrual cycle with predictable onset of menstrua-
tion between 26 and 30 days. None of the normal
menstruating subjects reported any menstrual irregu-
larities and none had ever been aware of any change
in defecatory pattern during the menstrual cycle. In
contrast half the patients were aware that their
symptoms varied with the menstrual cycle before and
during the study. In all cases this change consisted of
an improvement in the ease of defecation associated
with softening of stool, either just before (one
patient) or during (six patients) menstruation. The
duration of the improvement ranged from two to
seven days and was followed by a return of constipa-
tion until the next menstrual period.
None of the patients reported either a change in

bowel frequency or increased difficulty in defeca-
tion during the second half of the menstrual cycle.
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Fig. 1 Raw data from the upper intestinal transit studies in thefour groups are shown. Each value represents the time to
breath hydrogen risefor a given experiment.

Changes in constipation with menstrual cycle there-
fore consisted of an improvement during menstrua-
tion rather than a postovulatory deterioration.

In three of the 14 patients, symptoms had
developed before the menarche and had been
unaffected by the onset of puberty while in nine,
constipation had postdated puberty by several years.
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Three of the patients had been pregnant. In all
three, symptoms had remained unchanged during
pregnancy.

OROCAECAL TRANSIT
The results of the orocaecal transit data are
summarised in Figures 1 and 2. No consistent differ-
ences in transit were found between any of the groups
studied (p>005 for all analyses), and no order effect
was noted. Confidence intervals were estimated for
the data obtained for the patients and the menstruat-
ing controls. The confidence interval for the change
between week 1 and week 4 was minus 10-5 minutes
±20 minutes - that is, ranging from a 30 minute
reduction to a 10 minute increase. Because of the
paucity of the data at week 4 for the patients it is not
possible to calculate a time confidence interval for the
change in this group. Assuming that the variation
within patients is similar to that within menstruating
controls, however, we would estimate a similar sized
confidence interval.

Fig.2 1
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Table Resultsofwholegutandorocaecaltransitstudiesin
the eight constipated patients

Marker retention at Orocaecal transit
five days (min)

Patient Age Follicular Luteal Follicular Luteal

1 40 20 - 40 36
2* 29 - 20 63 85

51
3 30 8 18 65 70
4 19 10 - 91 87
5 41 0 3 32 42
6* 28 2 - 118 69
7 26 0 0 105 90
8 23 0 0 130 110

100

*Indicates patients taking oral contraceptives.

correlation between whole gut transit time and
orocaecal transit time (Table) in the eight patients.

Discussion

The results of our study indicate that while the
menstrual cycle may, in some patients, be associated
with an alteration ofsymptom severity, the pattern of
change is not that which would be predicted by a
progesterone related effect on smooth muscle.

This apparent improvement in symptoms during
menstruation, as previously reported,'415 suggests
that factors related to menstruation itself might be
operative. One candidate mediator of such an effect
is prostaglandin activity. The onset of menstruation is
associated with a rise of uterine prostanoids'6 particu-
larly PGF20 which are well known to have powerful
stimulatory effects on both motor and secretory
activity of the gut,'7 and which might therefore
exert gastrointestinal actions if they escape local
degradation.
Our failure to find any consistent relationship

between menstrual cycle and speed of upper
intestinal transit, even in normal women, seems to be
at variance with a previous study in which luteal
prolongation was reported.8 Differences in results
between this study and ours, may however, relate to
the test meal used. Previous transit studies have
characteristically used a test meal consisting of
lactulose in water which is virtually isomolar and
therefore unlikely to disrupt the fasting pattern of
upper gut motility.'8 Addition of nutrients to the
lactulose as in our meal, however, is known to induce
the characteristic fed motility pattern and reduces the
intraindividual variability of serial transit studies.'9
It is therefore possible that differences between
reports, may relate to differences between effects of
progesterone on fasted and fed motility. Although
effects of progesterone on transit during the various

phases of fasting motor activity are unknown, it
is possible that progesterone may influence the
function of the unstimulated gut more than the fed
gut, when meal stimulated myenteric influences on
motility and transit, might overwhelm any pro-
gesterone related relaxation of smooth muscle.
Review of previously reported effects of pro-

gesterone on human gut function provides conflicting
data. In studies of upper gut transit, a luteal phase
slowing was associated with blood progesterone
concentrations within the normal luteal range of 40
mg/ml and less,8 whereas studies during pregnancy
showed transit delay only during the later stages by
which time progesterone levels had exceeded non-
pregnant values at least ten fold.6 Other reports of
progesterone related effects on gut function includ-
ing oesophageal peristalsis,"' lower oesophageal
sphincter pressure,2-22, gastric emptying,2-24 and gall
bladder function,' also appear to be equally incon-
clusive except in advanced pregnancy.
Taken together with the knowledge of pro-

gesterone concentrations required for in vitro
responses,4 it therefore appears that progesterone
concentrations may need to exceed those found in
non-pregnant women several fold before consistent
effects on upper gut motor function are measurable.
As with most clinical experiments a negative

answer in conjunction with a relatively small number
of individuals studied raises the question of a false
negative result. The confidence intervals obtained for
the data, however, indicate that even if a difference
in orocaecal transit does actually exist between
phases of the menstrual cycle in either normal or
constipated women, the magnitude of the differences
are likely to be so small that they cannot be regarded
as a realistic explanation of the reported changes in
stool consistency or frequency.
More specific studies of colonic function particu-

larly during and between menstruation are now
required to explore more fully the nature of these
cyclic symptom changes.
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