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was diagnosed on the basis of clinical history and
Abstract
To determine the prognostic importance of previous sigmoidoscopic and histological findmicroscopic rectal inflammation we followed ings. Symptomatic remission was judged by a
normal stool frequency and absence of blood in
up 82 patients (aged 21 to 78 years, 44 men)
with chronic quiescent ulcerative colitis over the stool for a minimum period of four weeks
12 months. At trial entry each patient under- before inclusion.
The macroscopic appearances of the rectal
went a rectal biopsy and sections were graded
independently by two histopathologists. A mucosa were graded using well established
chronic inflammatory cell infiltrate of varying criteria.7 Only patients with normal mucosal
severity was present in all biopsy specimens, appearances or erythema were included in the
and 58% had crypt architectural irregularities. study. Those with contact bleeding, sponIn addition, 32% had evidence of acute inflam- taneous bleeding, or ulceration were specifically
matory activity: 28% acute inflammatory cell excluded as most of these patients have proinfiltrate, 11% crypt abscesses, and 22% mucin nounced histological features of inflammation.5
Only patients taking either oral sulphasalazine
depletion. Agreement between the two histopathologists for the presence of each of these or oral mesalazine as sole maintenance treatment
features was 94% (90-98%). During the 12 were recruited. Those taking other drugs known
month follow up 27 patients (33%) relapsed to have an effect on colitis activity were
after a mean interval of 18 weeks (range 3-44 excluded. No patient had received either oral or
weeks). Relapse rates were unrelated to dura- rectal steroids within four weeks of inclusion.
tion or extent of disease or to the type of
maintenance drug treatment. In patients with
an acute inflammatory cell infiltrate 52%
HISTOLOGICAL ASSESSMENT
relapsed, whereas in the absence of such an At the time of sigmoidoscopy a mucosal biopsy
infiltrate only 25% relapsed (p=002). Simi- specimen was taken from the anterior rectal wall
larly, relapse rates were higher in the presence between 5 and 10 cm from the anal margin.
of crypt abscesses (78% v 27%, p<0.005), Biopsy specimens were fixed in formalin,
mucin depletion (56% v p<002), and breaches embedded in paraffin, and 5 micron sections
in the surface epithelium (75% v 31%, p=0-1). were stained with haematoxylin and eosin.
The presence of a chronic inflammatory cell Sections were then coded and graded indepeninfiltrate or crypt architectural irregularities, dently by two histopathologists who had no
however, bore no relation to the frequency of knowledge of the patients.
colitis relapse.
Six histological features were assessed: the
acute inflammatory cell infiltrate (polymorphonuclear cells in the lamina propria), crypt
The mucosal lesion in active ulcerative colitis is abscesses (Fig 1), mucin depletion (Fig 2),
characterised by an intense inflammatory cell surface epithelial integrity, the chronic inflaminfiltrate, crypt abscesses, mucin depletion, and matory cell infiltrate (round cells in the lamina
surface ulceration. During the healing phase propria), and crypt architectural irregularities.8
epithelial continuity is restored, the infiltrate and Each feature was graded on a four point scale
abscesses begin to resolve, and epithelial mucin corresponding to none, mild, moderate, or
content improves. l 2 Histological recovery, howsevere. The final grade being the mean of the two
ever, is often incomplete and studies have shown
independent assessments.
Department of Medicine, -that microscopic evidence of inflammation is
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Manchester, Hope
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Figure 1: Crypt abscesses were graded on a four point scale corresponding to none, mild, moderate, or severe (0-3).

Results
PATIENTS

Eighty two patients were entered into the study,
44 men and 38 women, age range 21-78 years.
The median disease duration was nine years
(range 0.5-34 years). Disease extent, as judged
by either double contrast barium enema or the
macroscopic appearances at colonoscopy, was
total in 17 patients and left sided in 18, and
showed proctosigmoiditis in 28 and proctitis in
19. All patients were maintained on either oral
sulphasalazine (2 to 4 g daily) or oral mesalazine
(800 to 1600 mg daily) as sole treatment for the
duration of the study.

cellular infiltration or the degree of crypt architectural irregularities.
Twenty six of the 82 biopsy specimens (32%)
had features indicative of acute inflammation. As
might be expected, combinations of the acute
inflammatory indices within a biopsy specimen
were common (Fig 4) such that all patients who
had crypt abscesses had an acute inflammatory
cell infiltrate and most also had mucin depletion.
The presence of acute inflammatory activity in
relation to the time from previous colitis relapse
before inclusion in the study is shown in
Figure 5. Patients with indices of acute activity
had suffered a more recent relapse (median 5
(range 2-37) months) than those who had not
(9 (1-72) months), but this fell just short of
significance (p=0 06).

HISTOLOGICAL FEATURES

Microscopic abnormalities were common in the
82 rectal biopsy specimens taken on entry to the
study. All specimens showed a chronic inflammatory cell infiltrate and 48 (58%) had crypt
architectural irregularities. Four (5%) showed
breaches in the surface epithelium, 23 (28%) had
an acute inflammatory cell infiltrate, nine (11%)
had crypt abscesses, and 18 (22%) had mucin
depletion.
The degree of observer variation for each of
the histological features is shown in Figure 3.
Agreement between the two histopathologists
for the presence or absence of each of the six
features was 94% (90-98%). Furthermore, the
same grade was allocated to each histological
feature in 82% (50-98%) of the biopsy sections
and differed by more than one grade in only 2%
(0-6%) of the sections. Observer variability was
less when grading crypt abscesses, mucin
depletion, and epithelial integrity than when
grading either the degree of acute or chronic

CLINICAL OUTCOME

During the 12 month follow up 27 patients (33%)
relapsed after a median interval of 18 weeks
(range 3-44 weeks). Relapse rates were unrelated
to age, sex, disease duration, disease extent, or
type of maintenance drug treatment. Furthermore, the frequency of colitis relapse was unrelated to the macroscopic appearances of the
Severity of the inflammatory cell infiltrate in relation to relapse
rate

Acute inflammatory cell infiltrate:
0 or 05
Histological grade
No of patients per group 67
No of patients relapsing (%) 17 (25)
Chronic inflammatory cell infiltrate:
0or0.5
Histologicalgrade
5
No of patients per group
No of patients relapsing (%) 2 (40)

1 or 1i5
13
8 (61)*

2 or 2.5 3
2
0
2 (100)

1 or 1.5 2or2-5 3
4
53
20
7 (35) 2 (5)
16 (30)

*p<0-02 compared to grade 0 or 0.5 group.
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Figure 2: Mucin depletion was graded on a four point scale corresponding to none, mild, moderate, or severe (0-3).

rectal mucosa at the time of trial entry. Relapse
occurred in 32% of patients with mucosal
erythema and in 35% of those with completely
normal sigmoidoscopic appearances.
The influence of histological features on the
frequency of colitis relapse is shown in Figure 6.
In patients whose rectal biopsy specimens
showed an acute inflammatory cell infiltrate the
relapse rate was 52%, whereas in the absence of
such an infiltrate only 25% of the patients
relapsed (p=002). Similarly, relapse rates were
considerably higher in the presence than in the
absence of crypt abscesses (78% v 27%,
p<0005), mucin depletion (56% v 26%,
p<002), and breaches in the surface epithelium

3Same grade
S Different by one grade

Different by two grades

100'

(75% v 31%, p=0 1). The presence of a chronic
inflammatory cell infiltrate or crypt architectural
irregularities had no clear effect on subsequent
relapse rate.
The Table shows the relation between the
severity of the inflammatory infiltrate and the
frequency of colitis relapse. Of the patients with
an acute inflammatory cell infiltrate graded 0 or
0.5, only 25% relapsed. Among those with an
acute infiltrate graded 1 or 1 5, however, 61%
relapsed (p<002). Only two patients had biopsy
specimens graded at a higher level and both
relapsed. No relation was apparent between the
severity of the chronic inflammatory cell infiltrate and subsequent relapse rate.
Of the patients who relapsed, those with
histological evidence of acute inflammatory
activity on entry to the study tended to relapse
after a shorter time interval than those without.
This difference, however, was not significant
(median 12 (range 4-44) weeks v 16 (3-40)
weeks).
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Figure 3: The degree of observer variationfor each histological
feature. All features were graded on a four point scale by two
histopathologists. ACI=acute inflammatory cell infiltrate,
CA =crypt abscesses, MD= mucin depletion, BSE = breached
surface epithelium, CCI=chronic inflammatory cell
infiltrate, CAI=crypt architectural irregularities.

Crypt abscesses (n = 9)

Figure 4: The combinations of acute inflammatory indicators
in biopsy sections.
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FigureS: The presence of acute inflammatory activity in
relation to the time from previous colitis relapse before
inclusion in the study (median S (range 2-37) months v 9 (172) months, p=0.06).

to relate microscopic
features to the clinical course of colitis, Dick
et al found abnormal histology in 43 of48 patients
(90%) with normal mucosal appearances. 12
There seemed to be no relation between the
histological features and time from previous
colitis relapse, but unfortunately controlled
clinical follow up was not undertaken. Furthermore, the microscopic findings in this study were
unusual because acute inflammatory indicators
were never noted in patients with a macroscopically normal rectal mucosa. This is in striking
contrast to the findings of Sommers and Korelitz
who reported an almost tenfold increase in
neutrophil count in biopsy specimens from
patients with normal sigmoidoscopic appearances compared with control subjects.'3
The present study confirms the high prevalence of histological abnormalities in patients
with clinically and sigmoidoscopically quiescent
colitis. A chronic inflammatory cell infiltrate was
present
in all specimens
and over
half had
architectural
abnormalities.
Neither
of crypt
these
features, however, were of prognostic importance. Acute inflammatory indicators, on the
other hand, present in 32%, were associated

with a two to threefold increased risk of colitis

relapse during 12 month follow up.
In a controlled trial of various dietary treatments for ulcerative colitis Wright and Truelove'4 undertook serial rectal biopsies in a group
Discussion
It is well recognised that most patients with of 77 patients over a one year period. They too
ulcerative colitis run a relapsing course. When reported a twofold increase in relapse rate in
symptoms improve after treatment for an acute patients with appreciable microscopic inflammaattack, however, macroscopic evidence of the tion. Furthermore, histological features seemed
inflammatory process on sigmoidoscopy often to be of greater predictive value than the macrolingers behind.9 Moreover, histological scopic appearances of the rectal mucosa.
The reason why almost one third of patients
indicators of inflammaton are common even in
patients who achieve completely normal mucosal had microscopic evidence of acute inflammation
is obscure. One possibility is that these findings
appearances.
In one of the earliest studies Truelove and represent residual damage from a recent preRichards found that 60% of patients in clinical vious relapse. This seems unlikely, however, as
remission had abnormal sigmoidoscopic features the association between time from previous
colitis relapse and acute inflammatory activity
fell short of statistical significance and overlap
100
between the two groups was considerable. It is
more likely that these patients represent a sub80
group of ulcerative colitis at increased risk of
relapse. Poor drug compliance may be a factor,
60
and this is a well recognised problem in patients
taking maintenance sulphasalazine treatment.5
t _t_ _2We feel, however, that poor compliance is not the
sole explanation for these findings as we routinely
20
assess and encourage compliance at clinic attendance and frequent relapses may, in themselves,
_
B
0
CA
MD
BSE
CCI
ACI
CAI prompt good compliance.

h_ L -k~kL i-Histological feature

Figure 6: The influence of histologicalfeatures on the
frequency of colitis relapse. The dotted line indicates the
relapse rate for the group as a whole (33%). ACI=acute
inflammatory cell infiltrate (p=0 02), CA=crypt abscesses
(p<O-OO5), MD=mucin depletion (p<002), BSE=
breached surface epithelium, CCI=chronic inflammatory cell
infiltrate, CAI=crypt architectural irregularities.

It was encouraging to find that observer
reproducibility was good despite the use of a

simple subjective grading system. Reproducibility was particularly good when crypt
abscesses and mucin depletion were assessed,
were
as s
both of
which were useful
both
of which
prognostic indicators.

We therefore suggest that routine histological
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and 37% of patients with normal macroscopic
appearances had histological evidence of mild or
moderate inflammation.3 Matts found microscopic inflammation in 15 of 23 patients (65%)
with clinically and sigmoidoscopically quiescent
disease4 and similar results have been reported
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assessment of these features may be used as
simple prognostic indicators without recourse to
detailed morphometric analysis.
Two practical issues arise from this study.
Firstly, we have identified a subgroup of patients
who seem to be at particular risk of colitis
relapse. Therapeutic trials of either high dose
maintenance sulphasalazine or mesalazine or
perhaps short term treatment with topical corticosteroids therefore seem to be indicated.
Secondly,.the results of this study suggest that
future maintenance drug trials in ulcerative
colitis should stratify patients according to the
presence of microscopic acute inflammation.
The inclusion of such patients may explain why
recent trials report higher relapse rates'617 than
those reported in earlier studies of patients in
prolonged clinical and histological remission.'8 9

