
Colonoscopic findings in
Crohn’s disease – Reproducible,

but of questionable benefit
H HOLLOWAY MD, JF FIELDING FACG

The introduction of fibreoptic and video endoscopy sig-
nificantly altered the diagnosis and understanding of

gastrointestinal complaints. Endoscopy is now considered
essential for the objective evaluation of drug efficacy in
many upper gastrointestinal diseases.

Colonoscopy allows direct visualization of colonic mu-
cosa and the opportunity to collect multiple biopsy speci-
mens. Studies have shown that colonoscopy with biopsy is
superior to radiology alone in the diagnosis of Crohn’s colitis,
particularly when mucosal changes are mild (1); is helpful in
the differential diagnosis between ulcerative colitis and colo-
nic Crohn’s disease (2); and provides a more precise deline-
ation of disease extent than radiology (3). Nonetheless, and
in sharp contrast to the prominent role played by endoscopy
in the diagnosis and management of other digestive diseases,

endoscopic findings have not yet been routinely used in the
objective follow-up of patients with Crohn’s disease.

Several indexes have been proposed for the assessment of
drug efficacy in Crohn’s disease (4-7). These indexes rely
mainly on subjective symptoms, objective laboratory pa-
rameters or both. Endoscopic lesions, although well known,
vary from patient to patient. The nature, site, severity or
extent of macroscopic disease at endoscopy has only recently
been correlated with disease activity (8-10).

This article reviews the current state of colonoscopy in
relation to the presence, extent and activity of Crohn’s
colitis, and to the follow-up of patients with Crohn’s colitis
to determine whether endoscopic findings can be incorpo-
rated in the assessment of disease activity.

GETAID (Groupe d’études theraputic des affections in-
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Coloscopie dans la maladie de Crohn : Résultats
reproductibles, mais d’une utilité douteuse

RÉSUMÉ : La coloscopie, un outil diagnostique utile dans la maladie
inflammatoire de l’intestin, est très précise lorsqu’il s’agit de déceler et
d’évaluer l’étendue de la maladie de Crohn. Malgré leurs précisions, les
résultats de la coloscopie n’ont toutefois pas été utilisés d’emblée pour le
suivi objectif des patients atteints de la maladie. Le GETAID (Groupe
d’études thérapeutiques des affections inflammatoires du tube digestif) a
démontré qu’après une période de formation intensive, les médecins qui
pratiquent l’endoscopie peuvent décrire des résultats de coloscopie de
façon reproductible. Toutefois, ces descriptions sont en piètre corrélation
avec les indices cliniques ou les indices des analyses de laboratoire et avec
le pronostic à court ou à moyen terme après un traitement par pred-
nisolone.
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flammatoire du tube digestif), a French group composed of
gastroenterologists and endoscopists from 12 university cen-
tres, was the first to acknowledge the lack of endoscopic data
in controlled clinical trials. They performed a series of pro-
spective studies that investigated the definition and repro-
ducibility of colonoscopic findings in Crohn’s disease (11);
the development and validation of an endoscopic index of
severity (12); the relationship among clinical, biological and
endoscopic parameters in Crohn’s disease (8); and the use of
endoscopic monitoring of Crohn’s disease treatment (13).

ENDOSCOPIC FINDINGS: DEFINITION AND
REPRODUCIBILITY OF MUCOSAL LESIONS
The main aim of GETAID’s first study was to demonstrate

whether a multicentre group could standardize data collec-
tion and achieve a reasonable level of agreed colonoscopic
findings in Crohn’s disease (11). The study group reached
agreement on the definition of the nine mucosal lesions
whose presence or absence was to be recorded (Table 1).
These nine lesions were not correlated with disease activity,

although the Crohn’s Disease Activity Index (CDAI) had
been calculated in the majority of patients studied.

A total of 112 colonoscopies were performed by 18 in-
tracentre endoscopist pairs (both from the same centre). A
further 21 colonoscopies were performed by 14 intercentre
endoscopist pairs (each from a different centre). Patients
with colonic or ileocolonic disease were included. Patients
who had undergone previous proctocolectomy or total colec-
tomy with ileorectal anastomosis were excluded. The study
group failed to state whether patients with previous segmen-
tal resections were included.

Endoscopic information collected during each colono-
scopy included the following: presence or absence of the nine
mucosal lesions for each of five colonic segments (rectum,
sigmoid and left colon, transverse colon, right colon and
ileum); percentage of segmental surfaces involved by disease
(any of the nine mucosal lesions) (SSD); and percentage of
segmental surfaces involved by ulcerations only (SSU).

After recording the segmental data described, endo-
scopists were required to record independently their global
estimate of lesion severity (GELS) on a five-point scale
(healed, minor, moderate, severe or very severe). GELS was
subsequently used as the dependent variable in the develop-
ment of a Crohn’s disease endoscopic index of severity.

The reproducibility of colonoscopic findings was based
on observer agreement or disagreement on the presence
or absence of the nine mucosal lesions in the protocol
(Table 2).

Interobserver variation for lesion detection was estimated
by the calculation on agreement on positive [Po(+)] and
negative [Po(–)] findings using 2x2 contingency tables.
Po(+) and Po(–) are simple measures of observer variations
and are not adjusted for agreement that can be expected by
chance alone. The expected chance agreement (Pc) is
Po(+)2 + Po(–)2. The definition of the Kappa coefficient is
(Po–Pc)/(1–Pc). Kappa values can assume values between –1
(complete disagreement) and +1 (complete agreement).
Values around zero indicate chance agreement alone.

Agreement on positive findings was uniformly good (for
both the intra- and intercentre studies) for the following
mucosal lesions: pseudopolyps, superficial and deep ulcera-

TABLE 1
Nine elementary mucosal lesions

Lesion Definitions or specifications
Pseudopolyp
Healed ulceration Whitish area with a ‘ground glass’

appearance
Frank erythema

(plaques, bands or
diffuse)

Slight or moderate erythema should
be neglected

Frankly swollen mucosa Slight or moderate mucosal swelling
should be neglected

Aphthoid ulceration A tiny (2-3 mm) raised or flat red
lesion with a white centre

Superficial or shallow
ulceration

Any ulceration that is neither aphthoid
nor deep

Deep ulceration Only frankly deep ulcerations
Nonulcerated stenosis Should be impossible or difficult to

pass with an adult endoscope
Ulcerated stenosis Should be impossible or difficult to

pass with an adult endoscope

TABLE 2
Global agreement on positive [Po(+)] and negative [Po(–)] findings and Kappa levels concerning detection of elementary
lesions

Intracentre study (n=112) Intercentre study (n=21)
Po(+) Po(–) Kappa P< Po(+) Po(–) Kappa P<

Pseudopolyp 0.92 0.96 0.88 0.001 0.80 0.93 0.73 0.01
Healed ulceration 0.79 0.97 0.76 0.001 0.57 0.97 0.54 0.05
Frank erythema 0.78 0.93 0.71 0.001 0.51 0.86 0.37 NS
Frankly swollen mucosa 0.76 0.94 0.70 0.001 0.43 0.92 0.36 NS
Aphthoid ulceration 0.88 0.98 0.85 0.001 0.67 0.95 0.62 0.05
Superficial ulceration 0.90 0.93 0.84 0.001 0.91 0.92 0.83 0.001
Deep ulceration 0.85 0.96 0.81 0.001 0.80 0.95 0.75 0.01
Nonulcerated stenosis 1.00 1.00 1.00 0.001 * * * *
Ulcerated stenosis 0.93 0.99 0.93 0.001 1.00 1.00 1.00 0.001

*No calculation could be performed for this item in the intercentre study because it was seen in only one patient. NS Not significant
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tions, and ulcerated and nonulcerated stenosis. At least 75%
of endoscopists had Kappa values above 0.80 for all the
above lesions.

As noted in Table 2, healed ulcerations and aphthoid
ulcerations showed good intracentre reproducibility but
lower intercentre reproducibly; ‘frank’ erythema and ‘frank-
ly’ swollen mucosa demonstrated reasonable intracentre ob-
server agreement but poor intercentre reproducibility.

Observer agreement in the evaluation of SSD and SSU
was surprisingly good despite the great subjectivity inherent
in such evaluations. Global values of the interobservers co-
efficients were 0.85 and 0.88 in the intracentre, and 0.88 and
0.73 in the intercentre studies for SSD and SSU, respectively
(P<0.001 in all cases).

GELS was estimated independently by both endoscopists
on a five-point scale of severity (healed = 1, minor = 2,
moderate = 3, severe = 4, very severe = 5). Complete agree-
ment was achieved in 81 of 112 intracentre colonoscopies
(72.3%) and 14 of 21 intercentre colonoscopies (66.7%)
(not significant). A further 29 (26%) of the intracentre
colonoscopies were agreed to within one scale of the five-
point scale, as were five (24%) of the intercentre study.
Larger discrepancies in the GELS by the endoscopist pair
were due to the divergent interpretation of healed ulcera-
tions; one endoscopist considered ulcers with re-epitheliali-
zation to be healed, while the coinvestigator considered
ulcers with re-epithelialization that was not flush with adja-
cent margins to have either moderate (intracentre) or severe
(intercentre) disease.

As can be seen from Table 2, there was a trend towards
better reproducibility of colonoscopic findings in the in-
tracentre studies. Most endoscopic lesions were better re-
corded in the intracentre study, except for superficial
ulcerations and ulcerated stenosis which were recorded with

equal reproducibility by both the intracentre and intercentre
studies (P<0.001 for both).

The lesser reproducibility of intercentre endoscopic find-
ings possibly would have reached statistical significance if
there had been more intercentre colonoscopies. The repro-
ducibility of colonoscopic findings between endoscopists not
involved in the GETAID study is unknown but is unlikely to
be as good as even the intercentre group. This point was
alluded to by the GETAID group in their discussion; they
stated that their training period was essential and that endo-
scopic reproducibility was not immediately ‘transposable’
elsewhere.

Following GETAID’s study of the feasibility of a coopera-
tive multicentre group to collect endoscopic data in a stand-
ardized fashion, the GETAID group developed and validated
the first endoscopic index of severity in Crohn’s disease: the
Crohn’s Disease Endoscopic Index of Severity (CDEIS)
(Table 3).

Endoscopic findings were prospectively recorded by a
multicentre group in 75 patients with Crohn’s colitis using
the standardized protocol of the previous study. Presence or
absence of the nine preselected mucosal lesions was recorded
for each of the five colonic segments examined (rectum,
sigmoid and left colon, transverse colon, right colon and
ileum). SSD and SSU were also recorded. These inde-
pendent variables were recorded together with the depend-
ent variable, the endoscopist GELS.

Stepwise multiple regression analysis was used to derive
an index from the independent variables that best correlated
with the dependent variable. Four mucosal lesions – superfi-
cial ulcerations, deep ulcerations, and ulcerated and nonul-
cerated stenosis – together with the estimated extent
involved were selected and weighted to obtain the CDEIS
that correlated best with the endoscopists’ GELS (r=0.83,

TABLE 3
Format for calculation of the Crohn’s Disease Endoscopic Index of Severity (CDEIS)

Sample colonoscopy Rectum*
Sigmoid and

left colon†
Transverse

colon‡
Right
colon§ Ileum¶ Row total

Deep ulceration
quote 12 if present in the segment
quote 0 if absent

0 0 12 0.5 – 12 (Total 1)

Superficial ulceration
quote 6 if present in the segment
quote 0 if absent

0 0 6 6.5 – 12 (Total 2)

Surface involved by the disease
(measured in cm)*

0 2 8 6.5 – 16 (Total 3)

Ulcerated surface (measured in cm)* 0 0 6 1.5 – 7.5 (Total 4)

Total 1 + Total 2 + Total 3 + Total 4 47.5 (Total A)
Number of segments totally or partially explored (1.5) 4 (n)
Total A divided by n 11.9 (Total B)
Quote 3 if ulcerated stenosis anywhere, quote 0 if not 0 (Total C)
Quote 3 if nonulcerated stenosis anywhere, 0 if not +3 (Total D)
Total B + C + D 14.9 (CDEIS final score)

For partially explored segments and for the ileum, the 10 cm linear scale represents the surface effectively explored. The findings at this sample colonoscopy are as
follows: *Normal rectum; †Presence of nonulcerative lesions involving 20% of the sigmoid and left colon area; ‡Disease affecting 80% of the transverse colon area
including superficial and deep ulcerations, with ulcerations representing 60% of the segment surface; §Incomplete exploration due to a nonulcerated stenosis; 60% of
the explored right colon was diseased, 15% accounted for by superficial ulcerations; ¶Ileum was not reached
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P<0.001). The index was prospectively validated in a further
series of 103 colonoscopies (r=0.81, P<0.001).

The CDEIS relies on precise data that may limit its use in
clinical practice. If an endoscopic index can be used in
therapeutic trials it should be sufficiently simple to be ac-
ceptable and capable of accurate compilation on a wide basis.
The variables incorporated in such an endoscopic index
should reflect disease activity rather than disease extent.

The CDEIS comprises mainly graded variables such as the
depth and extent of ulcerations. Ulcerations may indeed
reflect active inflammation; however, it is difficult, if not
impossible, to decide whether ulcers are increasing or de-
creasing in depth, or are undergoing epithelialization, by
macroscopic appearance alone.

The use of graded or continuous variables was shown to
lack precision in a previous study (11). These workers stated
that characteristics that could be used with some confidence
in describing mucosal appearances in proctocolitis were
those for which observers recorded the presence or absence
(discontinuous) of mucosal lesions rather than the use of
graded variables (continuous) (14).

Widespread use of the CDEIS may be limited due to its
complexity. What is needed in multicentre trials is a simple
index that incorporates the presence or absence of mucosal
lesions and is capable of clear definition. Ideally such a
simple index also reflects disease activity.

ENDOSCOPIC FINDINGS AND THEIR
CORRELATION WITH CLINICAL INDEXES OR

LABORATORY PARAMETERS OF ACTIVITY
If an endoscopic index is to be used in therapeutic trials,

it should incorporate variables reflecting disease activity.
Most of the typical Crohn’s lesions detectable by endoscopy
appear to be well defined. The clinical relevance and prog-
nostic implications of the appearance, site and extent of such
endoscopic lesions have not been extensively studied. Lim-
ited studies (8-10) have demonstrated a poor correlation
between endoscopic parameters and clinical indexes or symp-
toms.

The European Cooperative Crohn’s Disease Study Group
(ECCDS) (9) observed colonoscopic findings in 130 pa-
tients and published their results in 1985. The group at-
tempted to elucidate the clinical relevance of mucosal
lesions in Crohn’s disease by studying the correlation of the
extent and frequency of mucosal lesions with the following:

a clinical index of activity (CDAI); the duration of symp-
toms; and time since confirmation of diagnosis.

Diagnosis of Crohn’s disease was confirmed on an endo-
scopic basis when at least two major points or a combination
of at least one major and two minor points were present
(Table 4).

The rectum and sigmoid colon were examined in all 130
patients in the ECCDS study. The distal part of the descend-
ing colon to the midtransverse colon was investigated in 98
patients (75%) and the cecum was seen in 66 (51%). Inspec-
tion of the terminal ileum was achieved in 21 of the cases
(16%) (this figure was taken from table 3 of their text [9] and
does not correspond to the “nearly” 10% quoted in the results
section).

The findings of the ECCDS study must be open to some
doubt. First, pathological findings were not observed in 17 of
the 130 patients (13%). Thirteen of the 17 patients had
complete colonoscopy and three had at least moderately
active disease, judged by a CDAI of greater than 250. Why
did the authors include these patients, who did not conform
to the endoscopic criteria for inclusion? How could some
patients have active disease in the absence of abnormal
findings on a “completely inspected” examination, or were
they ileocolonic patients with only small bowel activity at
that point?

Second, a segmental pattern of Crohn’s disease involve-
ment was seen in 86% of patients. Fourteen per cent had
evidence of continuous Crohn’s disease. No correlation was
established between disease extent on endoscopy and CDAI
at a given point.

Next, 33 patients (25%) had previous resections, mostly
involving the ileum and right side of the colon. The anasto-
mosis was inspected in 23 patients, 17 of whom (74%)
showed signs of macroscopic recurrence at or near the anas-
tomosis. Stenosis and ulcerations were the dominant forms of
mucosal lesions followed by ‘aphthous ulcers’ and erosions.
Overall, clinical activity did not differ significantly between
patients with and without previous surgical resections. How-
ever, 10 of the 17 patients had only “minor activity” which
the authors described as a CDAI score of less than 150. Five
of the seven patients with “more active” disease and endo-
scopic recurrence showed evidence of local stenosis, suggest-
ing that stenosis, rather than active disease, may have
accounted for their symptoms. This may reflect the sympto-
matic nature of the CDAI rather than necessarily reflecting
a correlation or noncorrelation between their endoscopic
findings and disease activity.

Fourth, the presence of ulcers appeared to be associated
with symptoms (indirectly confirmed by CDAI). Symptoms
usually lead patients to visit a doctor, and symptomatic pa-
tients are therefore more likely to be endoscoped. This may
explain why the ECCDS group noted that ulcers occurred
more frequently in patients endoscoped shortly after present-
ing with symptoms (short time since confirmation of diagno-
sis) but that ulcerations occurred at all times of disease
duration. Relatively more asymptomatic patients are more
likely to be endoscoped during follow-up.

TABLE 4
Major and minor points used to confirm diagnosis of
Crohn’s disease

Major points
Fissure, ie, cleft-like ulcerations
Interspersed normal and pathological findings
Minor points
Aphthous lesions with normal-appearing mucosa
Anal lesions (fistulas, chronic fissures)
Rectum spared but involvement of the colon
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Finally, cobblestone lesions and pseudopolyps were asso-
ciated with a short period of symptomatology and did not
correlate with a short time since diagnosis confirmation. The
ECCDS group stated that these lesions may be “early signs of
Crohn’s colitis”. This may be an erroneous deduction by the
authors. It is well known that the characteristic cobblestone
mucosa seen in Crohn’s disease is a sign of advanced or well
established disease (15). Symptoms may have occurred rela-
tively late in the disease process and thus these lesions may
have been erroneously labelled as early lesions.

In 1986 Gomes and co-workers (10) published their study
on the relationship between disease activity indexes and
colonoscopic findings in patients with colonic inflammatory
bowel disease (IBD). They noted that increasing reliance
was being placed on subjective clinical indexes and/or labo-
ratory parameters in therapeutic trials in Crohn’s disease.
Gomes et al attempted to discover how well these nonspe-
cific parameters of activity related to disease extent and
severity (macroscopic and microscopic scores) in patients
with colonic IBD.

Colonoscopic findings of 28 patients with ulcerative coli-
tis and 22 patients with Crohn’s colitis were studied. Before
each colonoscopy the clinical activity indexes, the CDAI
and the more simplified Harvey and Bradshaw version (sim-
ple index of activity), were calculated for each patient with
Crohn’s disease. The group failed to state whether each
patient was required to fill in a diary card as demanded by the
original CDAI or the study relied solely on patient recall.
Before each colonoscopy, blood was taken for full blood
count, platelet count, and albumin and C reactive protein
levels. At colonoscopy the colon was divided into six no-
tional sections defined as the cecal area, hepatic flexure area,
splenic flexure area, descending colon, sigmoid colon and
rectum. Each section was assessed for the presence or absence
of macroscopic disease by one of three experienced colono-
scopists on a scale of 0 to 3 (Table 5). The histological extent
and activity of the disease, graded on a scale of 0 to 4 (Table
5), was assessed by a single histopathologist with a special
interest in gastrointestinal disease. The pathologist was un-
aware of the clinical status and endoscopic findings of the
patients.

Overall, Gomes and associates found a poor correlation
between colonoscopic or histological findings and clinical
activity indexes. However, their results may be misleading.
First, only 22 patients with Crohn’s disease were studied.
Second, the macroscopic and microscopic parameters used
in their scoring systems were not clearly defined. Third,
many patients were on medical treatment at entry to the
study. Such medical intervention may have provided symp-
tomatic relief with less or even no accompanying beneficial
effect on endoscopic or histological findings. Finally, the
macroscopic and microscopic parameters used by single ob-
servers reflected disease activity more accurately for patients
with ulcerative colitis rather than for those with Crohn’s
disease.

Despite these limitations there was still a significant, but
not close, correlation between the macroscopic score and the

simple index of activity in patients with Crohn’s colitis
(r=0.68, P<0.05). However, the simple index alone may not
be an accurate assessor of disease activity (16).

In Crohn’s colitis, the macroscopic appearance tended to
underestimate the histological extent of disease, but there
was a good correlation between microscopic and macro-
scopic scores (r=0.76, P<0.001). There was, however, no
correlation between microscopic score and simple index of
activity.

Moreover, no correlation was noted between either the
microscopic or macroscopic score and any of the laboratory
parameters measured (C reactive protein, albumin, hemoglo-
bin, erythrocyte sedimentation rate and platelets).

In both ulcerative colitis and Crohn’s colitis there was no
significant correlation between maximum area of severity
(either macroscopically or microscopically) and clinical or
laboratory indexes of activity. At any point, ‘random’ histol-
ogy (based on minute biopsies) is limited in Crohn’s disease;
the reliability of single segmental samples to assess disease
extent and activity in Crohn’s disease, which is often of
patchy distribution and severity, must be questioned.

The GETAID workers may have been the first group to
develop a standardized, reproducible method of recording
endoscopic data but, as has been noted, were not the first to
attempt to correlate clinical and endoscopic findings. In-
deed, they only attempted such a correlation during the first
practical application of their systematic approach to colono-
scopy.

The GETAID group subsequently undertook a multicen-
tre prospective trial; its main aim was to assess the value of
endoscopic follow-up for adjusting the dose and duration of
steroid treatment in patients with active Crohn’s disease.
Thirteen clinical, three biological and 12 endoscopic pa-
rameters were collected from 142 patients with active colo-
nic disease (CDAI at least 200) before and after a three- to
seven-week course of oral prednisolone (Table 6). These
data formed the basis of their third publication, in 1990, on
the clinical, biological and endoscopic features in Crohn’s
disease (10).

TABLE 5
Scoring system

Macroscopic score
0 Normal
1 Mild inflammation with loss of vascular pattern with or without

granularity or localized aphthous ulcers
2 Severe inflammation with contact bleeding
3 More severe disease with friability, ulcers or spontaneous

bleeding
Microscopic score
0 Normal
1 Mild edema and inflammation in the lamina propria
2 Crypt abscess formation and inflammation in the lamina

propria
3 More severe inflammation with destructive crypt abscesses

with or without granulomata
4 More severe inflammation with active ulceration
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In that study, clinical and endoscopic parameters were
studied in 55 patients (39%) with ileocolonic disease and 57
patients (40%) with colonic disease. No correlation between
the CDAI and the CDEIS was observed at study entry
(r=0.13). This lack of correlation between indexes was also
found for patients with colonic disease only (r=0.15).

To study the relationship between mucosal lesions and
clinical parameters patients with active disease (CDAI at
least 200) were divided into subgroups of increasing fre-
quency of weekly stool scores (0 to 14; 15 to 35; 36 to 56;
greater than 56), pain scores (0 to 7; 8 to 14; greater than 14)
and CDAI values (200 to 300; 301 to 400; greater than 400).
The individual segmental rectocolonic frequency (ISRCF) –
the ratio of the number of segments showing a given lesion
to the number of colonic segments examined in a given
patient (calculated for all nine mucosal lesions) – was corre-
lated with the clinical parameters described above. There
was a poor correlation of both symptoms and index (CDAI)
with mucosal parameters as calculated by the ISRCF.

Increasing stool frequency, pain or CDAI scores were not
associated with any mucosal lesion. The only significant
finding was that patients with a normal ileum had slightly
but significantly (P<0.05) lower pain scores than patients
with diseased ileum. The ilea have a small circumference;
therefore patients with diseased ilea are more likely to
suffer obstructive symptoms from stenosis as previously
noted (9).

An average of segmental surface involved by disease
(ASSD) and by ulcerations only (ASSU) was calculated by

dividing the sum of the SSD and SSU by the number of
segments examined. No correlation was found between the
CDAI and lesion surface (r=0.04) or ulcerated surface
(r=0.15).

Like previous researchers, the GETAID group failed to
find a correlation between clinical and endoscopic severity.
However, unlike their predecessors, they studied patients
according to macroscopic location (colonic and ileocolonic).
Different clinical patterns are associated with different areas
of macroscopic involvement (17). If the presence of macro-
scopic disease and the frequency, extent and depth of mu-
cosal lesions in the three major subgroups (ileal, ileocolonic
and colonic) were studied, then – provided patients within
each subgroup were as homogeneous as possible (eg, regard-
ing age, disease duration and previous surgical history) –
perhaps a closer correlation between clinical and endoscopic
data would be achieved.

There was no correlation between the CDEIS and hemo-
globin concentrations or erythrocyte sedimentation rates.
The GETAID group noted a significant negative correlation
between serum albumin and the CDEIS (r=–0.31, P<0.01).
Active Crohn’s biological inflammation implies the presence
of exudative lesions; 67% of the variables used in the endo-
scopic index relate to the presence or absence of ulcerative
lesions. Such lesions can lead to excessive protein loss and
hypoalbuminemia. In a previous study Cooke and Prior (18)
demonstrated that seromucoids were significantly inversely
correlated with serum albumin levels and reflected disease
activity more accurately than either erythrocyte sedimenta-
tion rates or hemoglobin concentrations. Therefore the
CDEIS may have reflected endoscopic disease activity be-
cause it had a significant negative correlation with a more
widely agreed upon laboratory parameter of disease activity
(16).

However, before an endoscopic index can be accepted in
therapeutic trials or provide a more objective long term
follow-up of patients, further studies using a simple index on
subgroups of patients will be required.

Despite the lack of correlation between clinical activity
and any of the endoscopic data (lesion frequency, surface
area involved or endoscopic index of severity), the GETAID
group used their endoscopic index (CDEIS) in a randomized
clinical trial (13).

ENDOSCOPIC MONITORING OF
CROHN’S DISEASE TREATMENT

Medical follow-up: The main aim of the GETAID clinical
trial was to determine the prognostic value of colonoscopy in
patients achieving clinical remission after a high dose of
prednisolone. Included in the trial were 147 patients with
acute attacks of ileocolonic or colonic Crohn’s disease
(CDAI greater than 200 or at least 200). Each patient was
treated with oral prednisolone 1 mg/kg/day over three to
seven weeks to induce clinical remission (CDAI less than 150
with a decrease of at least 100 below the value of entry).

Clinical remission was achieved in 136 patients (93%).
Forty of these patients (27%) (group C) were also in endo-

TABLE 6
List of the 28 variables collected at entry

Clinical variables (n=13)
Sex
Age at Crohn’s disease onset
Age at day 0 of the trial
Time elapsed between Crohn’s disease onset and diagnosis
Time elapsed between Crohn’s disease onset and day 0 of the trial
Time elapsed between diagnosis and day 0 of the trial
First attack
Previous surgical treatment
Previous medical treatment
Medical treatment in the month preceding day 0 of the trial
Small bowel disease
Anal lesions
Crohn’s Disease Activity Index
Biological variables (n=3)
Hemoglobin
Erythrocyte sedimentation rate
Serum albumin
Endoscopic variables (n=12)
Average segmental surface involved by Crohn’s disease

(any lesion)
Average segmental surface involved by ulcerations
Individual segmental rectocolonic frequency of the nine

elementary mucosal lesions
Crohn’s Disease Endoscopic Index of Severity
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scopic remission (ER), defined as no lesions or scarred lesions
only (full ER); or minor lesions with at least a two-grade
decrease on a six-grade scale of endoscopic severity with no
residual deep ulceration compared with previous colono-
scopic findings (partial ER). The remaining 96 patients
(71%) still had active endoscopic lesions; they were ran-
domly assigned either to start steroid tapering immediately
(n=46, group A) or to prolong prednisolone therapy at the
same dosage for a further five weeks before tapering was
begun (n=50, group B). Colonoscopy was performed again in
group B after this prolonged therapy. In the remaining 40
patients with both clinical and ER (group C), steroid therapy
was also tapered immediately (Figure 1).

Following prolongation of steroid therapy in group B,
32 of the 50 patients (64%) had an overall improvement
of endoscopic lesions. However, only 15 patients (30%)
achieved full (12) or partial (three) ER. Although prolonga-
tion of prednisolone treatment in group B was associated
with a significant endoscopic improvement (P<0.01), it did
not appear to influence clinical outcome according to the
following judgement criteria used by the study group.

The first criterion was that there was no difference among
the percentage of patients (in groups A, B and C) who could
be weaned successfully off steroid treatment while maintain-
ing clinical remission over the 18 months; 40 patients (87%)
in group A, 37 (74%) in group B and 36 (90%) in group C
were successfully weaned off steroids.

The second criterion was that, because prolonged pred-

nisolone therapy did not appear to influence the relapse rate
(group B), the researchers also compared the clinical out-
come of all patients in ER before steroid tapering (all of group
C and group B in ER following prolongation of therapy) with
that of patients who retained endoscopic lesions (all of group
A and group B not in ER after prolongation of therapy).
Forty-six of 52 patients in ER (88%) compared with 64 of 80
patients not in ER (80%) were weaned off prednisolone
(P>0.2). The relapse rate after steroid withdrawal was similar
in both groups (p=0.68).

Based on the above data, endoscopic data collected before
steroid tapering had no predictive value on either immediate
clinical response or subsequent clinical outcome. Endoscopy,
therefore, was of no benefit in predicting either the short
term (up to seven weeks) or medium term (up to 18 months)
prognosis in acute attacks of Crohn’s disease treated with oral
prednisolone.

This lack of clinical and endoscopic correlation was also
shown by Olaison and colleagues (19) who studied the effect
of prednisolone treatment (20 to 30 mg daily for six to nine

All patients colonoscopied, all active ileocolonic or
colonic lesions

Commenced oral prednisolone 1 mg/kg/day
�

3 to 7 weeks
�

136 patients achieved CR
(CDAI <150 with a decrease of 100 points below initial value)

�

All patients underwent repeat colonoscopy

Group A
(n=46)

Group B
(n=50)

Group C
(n=40)

CR but not in
ER: immediate
steroid tapering

CR but not in ER: continue
high dose steroid for five

more weeks

CR and ER:
immediate

steroid tapering
�

Repeat (third) colonoscopy
30% ER

Steroid tapering commenced

Follow up for 18 months or until clinical relapse following steroid
discontinuation

Figure 1) GETAID (Groupe d’études theraputic des affections inflam-
matoire du tube digestif) clinical trial (13): 147 patients with acute attacks
of ileocolonic or colonic Crohn’s disease (Crohn’s Disease Activity Index
[CDAI] at least 200) were included. CR Clinical remission; ER Endo-
scopic remission

TABLE 7
Summary of results

ECCDS study (9): Colonoscopy
1 No correlation between CDAI and disease extent
2 No significant difference in clinical activity between patients with

and without previous resections
3 Patients with ulcerations had short time since confirmation of

diagnosis
Gomes et al (10)
1 Significant correlation between Harvey and Bradshaw Index and

macroscopic score (r=0.76, P<0.001)
2 No correlation between Harvey and Bradshaw Index and

microscopic score
3 No correlation between either macroscopic or microscopic

scores and each of the following laboratory parameters:
hemoglobin, ESR, platelets, albumin, C reactive protein

GETAID (8,11-13)
1 No correlation between CDAI and CDEIS for ileocolonic or

colonic only Crohn’s disease
2 Poor correlation among stool frequency, pain scores, CDAI with

frequency of nine mucosal lesions, ASSD and ASSU
3 Significant correlation between disease ilea and pain (P<0.05)
4 No correlation among the CDEIS, hemoglobin and ESR
5 Significant correlation between the CDEIS and albumin

(r=–0.31, P<0.01)
6 Endoscopic data collected before steroid tapering had no

predictive value on either the short term (up to seven weeks)
or medium term (up to 18 months) prognosis in acute attacks
of Crohn’s disease treated with oral prednisolone

Rutgeerts et al (15)
1 Endoscopy identifies postoperative recurrences
2 The severity of the postoperative recurrence predicts the speed

of clinical recurrence

ASSD Average of segmental surface involved by disease; ASSU Average of
segmental surface involved by ulcerations only; CDAI Crohn’s Disease Activity
Index; CDEIS Crohn’s Disease Endoscopic Index of Severity; ECCDS Euro-
pean Cooperative Crohn’s Disease Study Group; ESR Erythrocyte sedimenta-
tion rate; GETAID Groupe d’études theraputic des affections inflammatoire du
tube digestif
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weeks) in eight patients with recurrent preanastomotic ileal
inflammation. They found a good subjective improvement
from glucocorticoid treatment in all patients according to
the Harvey and Bradshaw index (P<0.01). Repeat endo-
scopy in these patients failed to reveal a corresponding de-
crease in ileal inflammation.

In the above studies the authors failed to state whether
the same observer performed colonoscopies both before and
following prednisolone treatment, and they did not detail
how observers assessed ulcerations. Sonnenberg et al (20)
had already shown that estimation of ulcer size in the upper
gastrointestinal tract is very inaccurate even when per-
formed by expert endoscopists. They suggested that measure-
ments of ulcer size at subsequent endoscopies in the same
patient should be performed by the same endoscopist to
allow more accurate comparison. Because 67% of the vari-
ables in the CDEIS relate to ulcerative lesions, perhaps
colonoscopic assessment should urge measurements of ulcer
size in the same patient by the same endoscopist.
Colonoscopy postresection: Rutgeerts et al (15) found that
the 70% of patients who had undergone a curative resection
had an endoscopic perianastomotic recurrence within one
year of surgery. They also showed that severity of the endo-
scopic recurrence was predictive of the subsequent clinical
course; in patients with no lesions or minor lesions (less than
five aphthous ulcers), the actuarial rate of symptomatic re-
lapse was 9% seven years after surgery, whereas patients with
more severe endoscopic relapse had a 100% symptomatic
relapse within four years (21). Two more recent studies
(22,23) demonstrated endoscopic recurrences as early as six
to 12 weeks following surgical resection.

CONCLUSIONS
Colonoscopy is a useful diagnostic examination in IBD. It

is very accurate in detecting disease and assessing disease
extent in Crohn’s disease. Colonoscopy is useful in detecting
postoperative disease recurrence, and the severity of endo-
scopic recurrence is a useful predictor of the speed of symp-
tomatic relapse (Table 7).

The GETAID group has shown that following an inten-
sive training period, endoscopists can describe colonoscopic
findings in a reproducible manner. However, even with
training these descriptions were found, in subsequent studies,
to correlate poorly with clinical or laboratory indexes of
activity and/or short or medium term prognosis. Due to this
marked discrepancy, endoscopic findings, although useful in
the diagnosis and determination of disease extent, have little
or no role to play in the objective follow-up of disease activity
in Crohn’s disease patients.

If endoscopic findings are to be recorded in multicentre
trials, standardization of endoscopic assessment must first be
developed by all centres included in the study. Documenta-
tion of endoscopic data may be time-consuming, labour-
intensive and expensive, and may over-burden already
heavily used endoscopy suites.

Despite the above limitations and in the absence of a
‘gold standard’ for measuring disease activity, more accu-
rately defined colonoscopic data should continue to be gath-
ered and analyzed because they may prove to be of value in
more objectively monitoring the course of Crohn’s disease.
Enteroscopic data should also be collected and analyzed to
provide similar objectivity in the monitoring of small bowel
disease.
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