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Background and aims: The causes of relapses of ulcerative colitis (UC) are unknown. Dietary factors have
been implicated in the pathogenesis of UC. The aim of this study was to determine which dietary factors
are associated with an increased risk of relapse of UC.
Methods: A prospective cohort study was performed with UC patients in remission, recruited from two
district general hospitals, who were followed for one year to determine the effect of habitual diet on
relapse. Relapse was defined using a validated disease activity index. Nutrient intake was assessed using
a food frequency questionnaire and categorised into tertiles. Adjusted odds ratios for relapse were
determined using multivariate logistic regression, controlling for non-dietary factors.
Results: A total of 191 patients were recruited and 96% completed the study. Fifty two per cent of patients
relapsed. Consumption of meat (odds ratio (OR) 3.2 (95% confidence intervals (CI) 1.3–7.8)), particularly
red and processed meat (OR 5.19 (95% CI 2.1–12.9)), protein (OR 3.00 (95% CI 1.25–7.19)), and
alcohol (OR 2.71 (95% CI 1.1–6.67)) in the top tertile of intake increased the likelihood of relapse
compared with the bottom tertile of intake. High sulphur (OR 2.76 (95% CI 1.19–6.4)) or sulphate (OR 2.6
(95% CI 1.08–6.3)) intakes were also associated with relapse and may offer an explanation for the
observed increased likelihood of relapse.
Conclusions: Potentially modifiable dietary factors, such as a high meat or alcoholic beverage intake, have
been identified that are associated with an increased likelihood of relapse for UC patients. Further studies
are needed to determine if it is the sulphur compounds within these foods that mediates the likelihood of
relapse and if reducing their intake would reduce relapse frequency.

T
he course of ulcerative colitis (UC) is variable but the
majority of patients follow a relapsing and remitting
course.1 The underlying causes of relapses of UC have not

been clearly defined. Three prospective studies have identi-
fied factors that predict an increased likelihood of relapse.2–4

Relapse was more likely to occur with higher relapse
frequency,3 less time since last relapse,3 or a higher total
number of previous relapses,4 at least in women.2 These
observations do not allow patients to modify any factors that
may be contributing to a high relapse frequency.
Several studies5–9 have examined the association between

dietary factors and onset of UC but none have systematically
examined the relationship between normal dietary intake
and relapses of UC. A high intake of dairy products or low
dietary fibre intake may be associated with relapse10–14 but the
strongest evidence for a dietary factor is that sulphur and
sulphate may be implicated in relapse of colitis.
The role of sulphur rich compounds was first suspected

from animal models where sulphated dextrans, but not
dextrans without sulphur, were able to induce experimental
colitis in rodents.15 The toxic effects of sulphur reducing
compounds, particularly hydrogen sulphide, at concentra-
tions commonly found in the lumen of the human colon,
appear to be mediated through impaired utilisation of
butyrate by colonocytes.16 Hydrogen sulphide causes
increased epithelial permeability, loss of barrier function,17

cellular proliferation,18 and histological changes in rat colon
that are similar to those seen in humans with UC.19 UC
patients have significantly higher luminal concentrations of
hydrogen sulphide than controls20 and disease activity
correlates with sulphide production rates.21 Endogenous
sources do not seem to make a significant contribution to
the colonic pool of sulphur.22 The major exogenous sources of
sulphur are the sulphur amino acids (found in high protein

foods such as red meat, cheese, milk, fish, nuts, and eggs)
and inorganic sulphate (in Brassica vegetables and as
preservatives in processed foods, particularly commercial
breads, beers, sausages, and dried fruit23). Sulphur amino
acids and inorganic sulphate reach the colon where they are
converted to sulphides by fermentation with colonic bacteria
or by sulphate reducing bacteria.24 25 Faecal hydrogen
sulphide concentration is increased by increasing either the
sulphur amino acid content (as meat)26 or sulphate content
(as additives) of the diet.27 Generation of hydrogen sulphide
by sulphate reducing bacteria is modest compared with total
faecal sulphide concentration,20 suggesting that fermentation
of sulphur amino acids may be the more important of the two
mechanisms of generation of hydrogen sulphide. In a pilot
study in which the intake of sulphur amino acids was
limited, clinical improvement, in terms of stool frequency,
was demonstrated in all four participants with UC.28

The aim of this study was to determine if any dietary
factors postulated to influence disease activity, including
dairy products, dietary fibre, and foods rich in sulphur, were
associated with an increased likelihood of relapse in patients
with UC.

METHODS
Design
This was an observational prospective cohort study in which
patients with UC in clinical remission were followed for one
year to determine the effect of diet on relapse. The outcome

Abbreviations: FFQ, food frequency questionnaire; BMR, basal
metabolic rate; PAL, physical activity level; SCCAI, simple clinical colitis
activity index; OR, odds ratio; UC, ulcerative colitis; IQR, interquartile
range
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was clinical relapse or continued remission over the year,
determined by a validated disease activity index.

Setting
Participants were recruited from two district general hospi-
tals in the North East of England. The study had approval
from the two local ethics committees.

Participants
Potential participants were identified between January and
September 2000 through two existing databases of UC
patients, compiled from histology reports or recruited from
outpatient clinics and including patients currently under
primary and secondary care. Inclusion criteria were: age 18–
70 years; diagnosis of UC (including proctitis) established by
histology with extent determined by endoscopy or barium
enema; ability to give informed consent; in remission at the
time of recruitment; and last relapse more than one month
prior to recruitment. Exclusion criteria were active disease or
pregnancy, previous colectomy, or inability to comply with
weekly postal follow up.
Eligible patients gave informed consent for the study and

were interviewed by one of the authors (SLJ) at recruitment.
In addition to the dietary assessment, data were collected on
participant non-dietary factors that could potentially alter the
risk of relapse, including age and sex, disease duration and
extent, smoking status, medication, prior appendectomy, and
baseline disease activity, which included a disease activity
score, duration of remission, and previous relapse frequency.

Measurement and validation of nutritional intake
Habitual dietary intake was measured using a food frequency
questionnaire (FFQ) listing 107 types of food (for instance,
‘‘bread and rolls’’) commonly consumed in the UK, and a
food atlas that contained pictorial representations of different
portions of food and a range of foods not readily described
using standard household measures.29 30 The FFQ and food
photographs have been used in studies with healthy
volunteers,29 alcoholic subjects,31 and cancer patients.32 33

For each food, a series of eight photographs has been
validated to accurately represent portions from the 5th to the
95th centile of the distribution curve of UK portion sizes.34–36

Dietary intake was converted to nutrient intake depending
on the specific type, amount, and preparation of food
consumed, using a computerised food table (the UK
Nutrient Databank, updated and modified by the Human
Nutrition Research Centre, University of Newcastle (version
1.04)) derived from McCance and Widdowson’s food
composition tables, fifth edition with supplements.37–42 This
provides data on more than 40 composite nutrients, including
macro and micronutrients, of nearly 5000 foods eaten in the
UK and on their food groups. Food groups were allocated by
the Royal Society of Chemistry classification, which cat-
egorises foods into food groups such as ‘‘meat and meat
products’’ or ‘‘milk and dairy products’’, and subgroups such
as ‘‘red and processed meat’’, which are major sources of
sulphur amino acids and sulphate.
The food table provides data on the sulphur composition of

some, but not all, foods. Sulphur content was listed for 29%
of the foods consumed by subjects in this study. For the
sulphate content of foods, data were derived from a
published source23 and added to the tables using mean
values. The sulphate content of composite food and meals
was calculated from the individual components using
standard recipes. Using this method, sulphate values were
assigned to 91% of foods reported by volunteers.
The FFQ was further validated by comparing reported

energy intake and estimated energy requirements. Schofield
equations43 were used to determine the patient’s basal

metabolic rate (BMR), and from this a physical activity level
(PAL) was calculated. PAL is the ratio by which actual energy
intake is greater than BMR. PAL for an individual usually lies
within the range 1.14–2.11.44 45

Defining relapse and remission
The outcome measure for the study was having a relapse or
maintaining remission during the year from recruitment.
Because of the need for a non-invasive method of defining
relapse or remission in this relatively large cohort followed in
the community, the simple clinical colitis activity index
(SCCAI) was the chosen outcome measure.46 This is a
symptom based disease activity index that uses six clinical
parameters: daytime and nocturnal bowel frequency,
urgency, amount of blood in the stool, wellbeing, and
extraintestinal manifestations. The index has been validated
as a measure of disease activity in UC by comparison with
pre-existing disease activity indices46 and by its ability to
discriminate between different degrees of disease activity.47

We have previously shown, in a separate cohort of
participants, that a score of 5 or more accurately confirms a
clinician defined relapse with 92% sensitivity, 93% specificity,
88% positive predictive value, and 95% negative predictive
value when the questionnaire is self administered.47

Conversely, a score of less than 5 defines remission with a
sensitivity of 93% and a specificity of 92%.
To monitor disease activity, participants completed the six

questions that made up the SCCAI and recorded their
answers on preprinted stamped addressed postcards, which
were returned to the study centre weekly. If a participant’s
score reached 5 or more, they were classified as having had a
relapse. Sigmoidoscopies were not performed to confirm
relapse because we had previously shown strong correlation
between sigmoidoscopy and the SSCAI in defining relapse/
remission and because we wished to maximise patient
participation so that the results would be more generalisable.
Similarly, because a previous study suggested that the
definition of relapse used had a positive predictive value of
88%,47 stool cultures to exclude infectious agents were not
performed to improve participation rates.

Statistical analysis
Nutrient data were not adjusted to energy intake because
comparison of gross intake of nutrients is important in a
disease such as UC where the colon is directly exposed to
products of digestion. Furthermore, the relationship between
certain nutrients and total energy intake is not clearly
correlated and therefore adjusting nutrient intake propor-
tionally to energy intake is likely to introduce distortions in
the data.48 Nutrient intake was compared for macronutrients
(energy, fat, protein, carbohydrate, and alcohol), the Royal
Society of Chemistry food groups, dietary fibre (measured as
non-starch polysaccharide), sulphur, and sulphate intake.
Nutrient data were categorised into tertiles, as is customary
in many nutritional epidemiological studies.49 However, as
this may in itself introduce bias into the analysis, results are
also presented using a linear term for dietary intake.
Dietary and non-dietary characteristics of patients who

relapsed were compared with those who remained in
remission using multivariate logistic regression. We initially
examined the effect of potentially important non-dietary
confounding factors: age, sex, disease extent and duration,
baseline SCCAI score, number of relapses in the year prior to
recruitment, time since last relapse, average annual relapse
frequency, medication use, including non-steroidal anti-
inflammatory drugs, smoking status, and prior appendect-
omy. The effect of each dietary factor was then examined,
after controlling for the non-dietary confounders that had
been found to be statistically significant and may additionally
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act as a surrogate for unidentified non-dietary factors that
may increase the likelihood of a relapse, plus sex, which is a
potentially important determinant of dietary intake.
Statistical significance was assessed using likelihood ratio
tests. Odds ratios (OR) and corresponding 95% confidence
intervals (CI) are reported. The fit of the logistic regression
models to the data was assessed using the Pearson x2

goodness of fit test. Statistical analysis was performed using
SPSS statistical package version 10 (SPSS Inc., Chicago,
Illinois, USA).
No correction has been made for multiple analyses.

Allowance for multiple analyses can be made formally with
statistical methods such as Bonferroni correction. However,
the validity of correcting p values for the number of analyses
performed has been questioned and it has been suggested
that this can lead to rejection of true associations.50 51 Another
approach is to evaluate the results with respect to the
strength of the association, the biological plausibility, and
any supporting evidence.

RESULTS
Recruitment and patient demographics
A total of 463 patients were invited by letter to participate in
the study. Replies were received from 355, a 77% response
rate. Of those who responded, 83 actively declined participa-
tion in the study and a further 81 were found to have
exclusion criteria. Therefore, 191 participants were recruited
to the study. There was no significant difference between
participants and non-participants for age (2 years 6 months;
p=0.071, Student’s t test) or sex (p=0.759, x2 test).
Eight participants failed to complete the study: one

withdrew because she was pregnant, one because she was
receiving chemotherapy for breast carcinoma, one participant

had a prophylactic colectomy because of a high risk of
malignancy, and five participants were lost to follow up.
Complete follow up data were therefore available on 183
(96%) consented eligible participants. Subsequent statistical
analyses were limited to these patients. Median age of
participants was 51 years (interquartile range (IQR) 38–
61 years) and 93 were male (51%). Median disease duration
since hospital diagnosis was 6 years 7 months (IQR 2 years
10 months to 16 years 4 months). Disease extent was:
proctitis 25.1%, rectosigmoiditis 34.4%, left sided disease
16.4%, and extensive disease 24.1%. At recruitment, 141
patients (74%) were using regular 5-aminosalicylic acid
drugs. In a randomly chosen subgroup of 50 patients who
relapsed, continued reported compliance with 5-amino-
salicylic acid drugs was high (96%). Ninety six participants
(52%) were defined as having had a relapse during the year
of follow up because their SCCAI score reached 5 or more. As
previously reported, 68 of the patients were assessed in detail
to check the performance of the SCCAI in this population by
comparison with their reported relapse or remission status.47

Over the whole study, the SCCAI had 85.7% sensitivity and
84.8% specificity for defining relapse.

Validation of nutritional assessment
One hundred and twenty two patients (67%) had a PAL
within the acceptable limits for an individual. Twenty four
patients (13%) appeared to underreport energy intake based
on PAL and 36 (20%) appeared to overreport. One patient’s
PAL was unavailable as their weight was not recorded.

Non-dietary differences
On multivariate analysis, non-dietary factors that were
significantly different between patients who relapsed and
those that remained in remission were disease activity score
at recruitment, as measured by the SCCAI, and age (table 1).
Relapse was more likely in those whose disease showed
greater activity prior to recruitment and in younger patients.
Other non-dietary variables that were examined, including
use of prophylactic 5-aminosalicylic acid medication, were
not statistically different between relapsers and those that
remained in remission (75% v 79% for use of prophylactic
medication; p=0.488, x2 test).

Dietary differences
Nutrient intake was compared for each of the macro-
nutrients, food groups, dietary fibre, sulphur, and sulphate
intake in turn. These were chosen to limit the number of
dietary variables that were being tested while being
comprehensive and including foods for which a reasonable

Table 1 Non-dietary characteristics of all patients at
recruitment that were associated with relapse in a
multivariate logistic regression analysis

OR (95% CI) LRT p

SCCAI score at recruitment ,0.0001
0 1.00
1 1.46 (0.67–3.18)
2 5.28 (2.00–14.0)
3 or 4 9.30 (3.50–24.7)

Age (per 10 years) 0.74 (0.59–0.96) 0.021

SCCAI, simple clinical colitis activity index.46

OR (95% CI), odds ratio (95% confidence interval).
p value from likelihood ratio test (LRT).

Table 2 Association of dietary intake of food groups and relapse in ulcerative colitis

Median daily consumption (g)

Categorical analysis (comparing tertiles to tertile of
lowest dietary intake) Continuous analysis

Medium intake
OR (95% CI)

High intake
OR (95% CI) LRT p

Linear trend

Relapse Non-relapse OR/10g (95% CI)

Cereals and cereal products 256 259 0.82 (0.37–1.82) 1.04 (0.46–2.35) 0.816 1.01 (0.99–1.04)
Milk and milk products 221 201 1.17 (0.53–2.59) 1.33 (0.60–2.97) 0.779 1.00 (0.99–1.02)
Eggs 16 13 1.78 (0.80–3.98) 2.26 (1.01–5.08) 0.119 1.05 (0.94–1.18)
Vegetables 334 345 0.68 (0.30–1.53) 1.12 (0.50–2.52) 0.439 1.01 (0.98–1.03)
Fruit 220 260 0.98 (0.44–2.19) 0.79 (0.35–1.79) 0.818 1.00 (0.98–1.02)
Fish and fish products 32 35 1.52 (0.67–3.46) 1.26 (0.56–2.81) 0.602 1.02 (0.94–1.11)
Meat and meat products 195 146 1.37 (0.60–3.13) 3.20 (1.31–7.79) 0.027 1.08 (1.03–1.12)
Red and processed meat 172 124 2.16 (0.93–4.98) 5.19 (2.09–12.9) 0.001 1.10 (1.05–1.15)
Non-alcoholic beverages 1434 1260 0.97 (0.44–2.13) 1.63 (0.73–3.61) 0.361 1.00 (1.00–1.01)
Alcoholic beverages 238 150 0.80 (0.35–1.82) 2.71 (1.10–6.67) 0.017 1.01 (1.00–1.02)
Sugars, preserves, and snacks 44 54 1.29 (0.58–2.87) 0.94 (0.42–2.12) 0.723 1.01 (0.94–1.08)

p value from likelihood ratio test (LRT).
OR (95% CI), odds ratio (95% confidence interval).
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hypothesis existed to associate them with modified disease
activity. For each of these food stuffs, median intakes in the
remission and relapse categories are presented (tables 2, 3).
Also presented from the multivariate analyses are the ORs for
relapse, adjusted for SCCAI, age, and sex, comparing medium
and high intake tertiles with low tertile and ORs and
corresponding confidence intervals for a linear term
(tables 2, 3). A high intake of meat and meat products
(particularly red and processed meats), eggs, protein, alcohol,
energy, fat, sulphur, and sulphate predicted an increased
likelihood of relapse.
Because 23% patients appeared to underreport or over-

report energy intake based on PAL, analyses of the significant
dietary factors were repeated including only those 122
patients whose PAL fell within the acceptable limits of
1.14–2.11. Relapse was still associated with a high intake of
meat (OR compared with low intake 3.74 (95% CI 1.12–
12.6)), particularly red and processed meat (OR 6.88 (95% CI
2.02–23.4)) and alcohol (OR 4.14 (95% CI 1.14–15.0)). No
other dietary factors were statistically significant.
All models were a reasonable fit to the observed data, with

the exception of the continuous analysis of the effect of
dietary intake of non-alcoholic beverages (for which a
reasonable fit was obtained once a non-linear term for intake
was included in the model).

DISCUSSION
In this prospective cohort study, it was confirmed that
preceding increased disease activity is associated with an
increased risk of relapse. Importantly, potentially modifiable
dietary factors were also identified that were associated with
an increased risk of relapse of UC. The strongest relationship
between a dietary factor and an increased risk of relapse
observed in this study was for a high intake of meat,
particularly of red meat and processed meat. This is a novel
finding. Consumption of large amounts of sulphur and
sulphate were also associated with an increased risk of
relapse, and although they may have been spurious findings
due to the number of statistical tests performed, these
components of food may offer an explanation for the
increased risk seen with meat. Red meat, for instance, is
stated as a food to be avoided on a low sulphur amino acid
diet28 and processed foods contain large amounts of sulphate
as a food additive.23 Similarly, a high alcohol intake was
associated with an increased risk of relapse and many
alcoholic drinks contain large amounts of sulphates as
additives.23 A high sulphur diet, either from sulphur amino

acids or sulphate additives, results in the generation of
hydrogen sulphide26 27 and mucosal damage in the colon.
Contrary to beliefs commonly held by patients, no

association was detected between increased intake of milk
or dairy products and relapse, and no apparent protective
effect of an increased intake of dietary fibre.
The strengths of this study are that the study design

removed the possibility of recall bias and minimised
misclassification bias by being a prospective study; a dietary
assessment tool (FFQ plus a validated food photograph atlas)
and a validated disease activity index were used to assess
baseline habitual dietary intake and disease outcome; there
was a very low dropout rate and the statistical analysis
controlled for non-dietary differences between patients who
did and did not relapse.
There are some potential criticisms of the dietary assess-

ment tool. It has been suggested that FFQs overestimate
habitual energy intake52 53 and on initial inspection this
would appear to be the case in this study as more patients
overestimated than underestimated energy intake based on
PAL. However, this may have been a reflection of their true
requirements because subjects had a higher than expected
energy expenditure related to subclinical disease activity or
previous weight loss and subsequent catch-up from earlier
relapses. Habitual diet was assessed at only one time point for
each individual and therefore recall of the immediate diet by
participants was prone to reflect small seasonal differences or
recent special occasions. However, the global market has
made foods previously considered to be seasonal available
most of the year and studies to determine the effect of season
on intake have shown little impact on nutrient intake.54 Also,
as a prospective cohort study there is no reason to consider
that errors in reporting of diet would be more common
among either relapsers or those who remained in remission.
A further potential criticism of the study is that sigmoid-

oscopy was not performed to confirm relapses nor were stool
samples analysed to exclude an infective agent. However, the
activity index used had been shown in a separate cohort to
accurately predict a relapse of UC, which was defined by a
clinician and included examination of the rectal mucosa in
some cases. It would be impossible to exclude a small number
of cases being misclassified using this (or any other non-
invasive) method but for a population the method of defining
relapse has been validated, in much the same way as the
Crohn’s disease activity index does not use endoscopic
confirmation.55 Furthermore, examination of the rectal
mucosa can also give false negative results as up to one

Table 3 Association of medium and high (versus lowest tertile) macronutrient and food constituent intake and relapse in
ulcerative colitis

Median daily consumption
Categorical analysis (comparing tertiles to tertile of lowest
dietary intake) Continuous analysis

Medium intake
OR (95% CI)

High intake
OR (95% CI) LRT p OR* 95% CIRelapse Non-relapse

Macronutrients
Energy (kJ) 11567 10657 1.32 (0.57–3.06) 2.81 (1.14–6.93) 0.053 1.01 1.00–1.02
Fat (g) 100 94 1.30 (0.57–2.96) 2.52 (1.06–5.97) 0.085 1.06 0.99–1.13
Fibre (g) 21 22 1.06 (0.31–3.70) 0.88 (0.34–2.29) 0.916 1.08 0.76–1.55
Carbohydrate (g) 291 319 0.94 (0.41–2.14) 1.31 (0.56–3.06) 0.698 1.02 0.99–1.05
Protein (g) 97 88 1.38 (0.60–3.15) 3.00 (1.25–7.19) 0.034 1.13 1.01–1.26
Alcohol (g) 14 10 1.21 (0.53–2.79) 2.42 (1.04–5.62) 0.088 1.19 1.01–1.41

Food constituents
Non-starch
polysaccharide (g)

16.4 16.3 1.07 (0.48–2.39) 1.14 (0.51–2.55) 0.954 1.18 0.76–1.83

Sulphur (mg) 396 350 1.28 (0.57–2.87) 2.76 (1.19–6.40) 0.039 1.02 1.00–1.05
Sulphate (mg) 668 636 1.45 (0.64–3.30) 2.61 (1.08–6.30) 0.089 1.02 1.00–1.04

*Odds ratio per 10 units of dietary variable, except for energy for which the odds ratio is per 100 kJ.
OR (95% CI), odds ratio (95% confidence interval).
p value from likelihood ratio test (LRT).

1482 Jowett, Seal, Pearce, et al

www.gutjnl.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2003.034801 on 10 S

eptem
ber 2004. D

ow
nloaded from

 

http://gut.bmj.com/


third of patients with proximal inflammation of the colon
have a non-inflamed rectal mucosa,56 particularly with the
use of rectal treatments.
The main weakness of the study relates to data for sulphur

and sulphate content of the diet rather than data for meat,
protein, and alcohol content of foods, which are robust.
Although data on the sulphur content of foods in the food
tables are reliable, they are incomplete, with the majority of
foods consumed by participants not having a sulphur content
listed. Only foods or dishes containing fruit or nuts are
allocated a sulphur content.41 However, as the sulphur
composition of meat, which is known to be high, was
missing from the food tables, and relapse was associated with
a high consumption of meat and meat products, more
complete food tables for sulphur would be expected to
increase the differences in sulphur consumption between
participants who did or did not relapse.
Similarly, there are limitations with the data on sulphate

content of foods as they are based on one method of sulphate
analysis, reported in one paper. This showed wide variation in
sulphate content for certain foods (for instance, bread)
depending on whether it was homemade or processed.
Therefore, mean values for sulphate content of foods were
used. Sulphate data, unlike sulphur data, were complete
for virtually all foods consumed by the study subjects but
their accuracy has not been independently validated.
Sulphasalazine is also a potential source of ‘‘dietary’’ sulphate
but as a sulphate ester it is unlikely that anionic sulphate is
liberated because acid hydrolysis, comparative with the effect
of gastric acid, does not release sulphate from sulphate
esters.57 Furthermore, decreased levels of hydrogen sulphide
production have been noted in patients taking 5-amino-
salicylic acid drugs, including sulphasalazine,20 and few
patients were taking sulphasalazine.
In summary, despite the inherent difficulties in the

assessment and validation of nutritional intake, results from
this observational cohort study suggest that certain dietary
factors influence whether or not a patient with UC in
remission is at increased risk of relapse. Dietary factors are
less important statistically than measures of prior disease
activity in determining the risk of relapse but clinically much
more important because nutrient intake is potentially
modifiable. A high meat, protein, or alcohol intake is
associated with an increased risk of relapse which may well
occur because these foods are rich sources of sulphur and
sulphate which increase the concentration of faecal hydrogen
sulphide that is toxic to the colonocyte. More comprehensive
data on sulphur and sulphate contents of foods is required in
order to gain further insights into the potential role of these
nutrients in the aetiology of relapses of UC. In addition, an
intervention study is needed before it could be concluded that
sulphur and sulphate rich foods definitely increase the risk of
relapse, and that a low meat and sulphur or sulphate diet
negates that risk without significant side effects.
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Robin Spiller, Editor

Late complication of blunt abdominal trauma

Clinical presentation
A 34 year old man was evaluated in the emergency
department for a two day history of abdominal pain, nausea,
vomiting, dyspnoea, and breathlessness. He had a history of
blunt abdominal trauma 13 years ago with recurrent symp-
toms of bowel obstruction resolving spontaneously. The
patient reported having had bowel movements the morning
of his presentation but no subsequent passing of flatus. His
temperature was 37.3 C̊ with slight sinus tachycardia (108/
mn) and blood pressure of 100/60 mm Hg. He was lethargic
but normally oriented. Physical examination revealed mild
tenderness in the mid abdomen with absent bowel sounds.
No breath sounds were heard in the left lower thorax. Labo-
ratory work demonstrated elevated white blood cell count.
Plain chest films obviated an elevated diaphragm bilaterally,
more pronounced on the left side. A thoracoabdominal
computed tomography scan study was undertaken (fig 1).

Question
How can the left hemithorax content be related to the
patient’s complaints?
See page 1498 for answer
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Figure 1 Thoracoabdominal computed tomography scan.
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