
The literature of the last 30 years has been full of retro-
spective analyses of series of patients with Crohn’s dis-
ease treated by surgery. Several factors predisposing to re-
currence have been investigated such as early age of on-
set of disease, duration of the disease before surgery, pres-
ence of histological inflammation at the resection margins,
location of the disease and many others. There have, how-
ever, been very few prospective studies investigating fac-
tors predisposing to recurrence with an analysis of their
long-term influence.

In 1978 we established a prospective post-operative
surveillance of patients undergoing surgery for Crohn’s
disease in an attempt to identify factors predictive of risk
of recurrence.

Methods

From January 1 1978 to December 31 1993, 336 patients were sur-
gically treated for Crohn’s disease. Sixty-two had their primary op-
eration performed elsewhere, and were excluded from analysis 
owing to inadequate morphological and clinical data concerning 
the primary operation. 274 patients underwent a primary surgical
procedure for Crohn’s disease at our Institution. Forty-one were ex-
cluded for reasons including loss to follow-up [11], non-resection-
al procedure (strictureplasty, 18), and follow-up of less than 18
months. This let 233 patients followed from 18 to 204 months after
primary resectional surgery. 129 (55.3%) were male and 104 (44.7%)
female.

The following parameters were investigated as possible predic-
tive factors of recurrence: the duration of the disease prior to pri-
mary surgery, the age of the patient at onset of disease, the presence
of microscopic disease at the resection margins, the initial anatom-
ic location of the disease (according to Farmer’s classification) [1],
the type of disease at onset, perforating and non-perforating [2] the
type of operation performed (anastomosis vs stoma) and the post-
operative complication rate.

Recurrence was defined as the need for re-operation. The 
relationship between recurrence and the above factors each in-
vestigated as an independent variable was determined by the chi
squared test using Yates correction where appropriate. A value 
for p of less than 0.05 was considered as statistically significant. 
Cumulative recurrence rates, expressed as probability, were cal-
culated using the Kaplan Meyer life-table analysis [3]. Multi-
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Résumé. On a suggéré que certaines données cliniques et
morphologiques étaient susceptibles de modifier l’évolu-
tion de la maladie de Crohn, en particulier quant à l’inci-
dence des récidives après chirurgie. Une série de 233 pa-
tients ont été suivis prospectivement. Au cours d’une péri-
ode de 15 ans, ces patients ont subi deux interventions de
résection soit, la résection du foyer primaire et la résec-
tion d’une récidive de la maladie de Crohn. Le suivi mi-
nimum de ces patients est de 18 mois. Les facteurs de ris-
que d’une récidive ont été étudiés. Parmi ceux-ci on note
la durée de l’évolution de la maladie avant la chirurgie pri-
maire, le mode de présentation clinique au début (maladie
transmurale ou non transmurale) le siège initial, la pré-
sence de lésions microscopiques sur les tranches de sec-
tion, le type de geste chirurgical (anastomose versus
stoma), la survenue de complications postopératoires et
l’âge du patient. Seule la durée d’évolution avant le geste
chirurgical initial a été établie comme représentant un fac-
teur significatif en faveur d’une récidive.
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variate analysis with Stepwise Logistic Regression (SLR) was used
to examine the joint effects of these parameters on recurrence rate.

Results

Ileocolic disease was present in 160 (68.6%) patients, je-
juno-ileal disease in 29 (12.4%) patients, and colonic 
disease in 44 (20.0%) patients. The mean age of the pa-
tients was 27.7±1.1 years at the onset of the disease and
35.6±1.2 years at the time of the first operation.

Recurrence requiring further surgery occurred in 81 pa-
tients, giving a “crude” recurrence rate of 34.3%. Using
Kaplan Meyer life-table analysis, the probability of recur-
rence was 12.7% at 5 years, 39.1% at 10 years and 61.3%
at 20 years (Fig. 1). The probability of recurrence accord-
ing to the initial location of the disease did not show any
particular differences (Fig. 2).
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Fig. 1. Overall probability of recurrence after 5 (12.7%), 10
(39.1%), and 20 years (61.3%)

Fig. 2. Probability of recurrence according to the initial localiza-
tion of the disease: no differences were found

Fig. 3. Correlation between duration of the disease before surgery
and recurrence rate: there was a higher rate of relapse in patients
with a disease lasting less than 69 months

Fig. 4. Correlation between presence or absence of microscopic in-
flammation at the resection margins and recurrence rate. Although
there is a tendency towards a higher recurrence rate if margins are
involved, the cumulative recurrence rate does not show any statis-
tically significant difference
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Univariate analysis

Duration of the disease before surgery. The average interval
between onset of symptoms and the first operation was
69.3±6.7 months. Using this interval as a “cut-off value” of
higher versus lower probability of recurrence, there was a sig-
nificant correlation between recurrence and a shorter dura-
tion of the disease prior to initial surgery (P=0.0009) (Fig. 3).

Age at onset of the disease. Cumulative recurrence rates
were calculated for those under and those over 34 years,
which was the median age at the time of first operation.
There was no statistically significant difference in the two
groups. We did not find a significant correlation even us-
ing a three age group classification (patients over 39 years
(oldest tertile), under 28 years (youngest tertile) and those
between 28 and 39 years).



“Perforating” or “non-perforating” disease. The patients
were divided into two groups according to the presence or
absence of abscess and fistula, (“perforating” and “non-
perforating” disease, 2) This parameter proved to be not
significant (P = 0.08) as a prognostic factor for recurrence.
We also considered whether or not the type of recurrence
was the same as the disease pattern found at the time of
the first surgery. Out of the 233 patients in whom the in-
dication for the first resection was assessed, perforating
disease was present in 105 and non-perforating in 128 pa-
tients. A second resection was subsequently required in 
81 patients, 31 of whom had originally presented with per-
forating disease. The indication for second resection was
perforating disease in 23 out of these 31 patients, suggest-
ing that patients with perforating disease tend to relapse
similarly (P<0.01), (Fig. 6).

Stoma or anastomosis. A stoma was performed in 30 pa-
tients, all in those presenting with colonic disease. There
was no significant difference in the recurrence rate be-
tween patients who required a stoma and those having one
or more anastomoses (22.7% vs 31.8%) (Fig. 7).

Post-operative complications. Post-operative complica-
tions after the first operation occurred in 26 (11.1%) pa-
tients. The most frequent was sepsis, including abscess,
fistula or anastomotic leakage (17 [65.4%]). The relative
risk for recurrent disease was not significantly higher in
these patients than in those who had no postoperative com-
plication.

Multivariate analysis

All the above variables were submitted to a Multivariate
Analysis using Stepwise Logistic Regression. This failed
to show any statistically significant correlation between
any of these and the subsequent recurrence rate.
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Fig. 5. Distribution of perforating and non perforating indications
for surgery at first and second operation. (The figure has been ar-
ranged following that of Greenstein et al. [2])

Fig. 6. Early recurrence rate is significantly higher in colonic dis-
ease. Among this group of patients, recurrence occurred in 93% of
the cases in those who underwent a segmental colonic resection
(shaded area)

Fig. 7. Correlation between type of operation performed and recur-
rence rate: no differences were found

Presence of microscopic disease at the resection margins.
All the specimens were examined retrospectively by one
pathologist (W. F. G.). Both the proximal and the distal
margins were reviewed. Complete data were available in
226 of the 233 patients. There were 43 patients with ac-
tive disease at one or both resection margins. In these, re-
currence occurred in 17 (39.5%). Of the 183 patients with
both margins disease free, 55 (30%) developed recurrence.
There was no statistically significant difference between
these groups.

Initial anatomical localization of the disease. The recur-
rence rates for primary ileocolic, jejuno-ileal and colonic
involvement were 6.1%, 19.1% and 11.2% respectively.
These rates showed no statistically significant differences.
Although not significant in the overall analysis, recurrence
(within 36 months) was significantly greater for colonic in-
volvement (23.5%) compared with 7.9% and 13% for ileo-
colic and jejuno-ileal disease respectively, P<0.05 (Fig. 5).



Discussion

The present study included a large series of patients who
had been followed prospectively. Of the 274 patients hav-
ing their first operation in our unit only 11 (%) were lost
to follow-up. By excluding patients who did not have a re-
sectional procedure e. g. strictureplasty, we attempted to
obtain as homogeneous a group as possible given the gen-
eral variance of distribution of disease, mode of presenta-
tion etc.

Both univariate and multivariate analysis have shown
remarkably little correlation between recurrence and the
variables examined. With the exception of duration of dis-
ease before first operation, none was a significant indica-
tor. These results are at variance with some reports in the
literature where there is a remarkable inconsistency in out-
comes reported.

Differing definitions of recurrence of Crohn’s disease
create difficulties in comparing reports in the literature and
may be responsible for some discrepancy. Lennard-Jones
and Stalder [4] defined recurrence according to three cri-
teria, including: the reappearance of symptoms, relapse of
symptoms with radiological evidence of recurrence, and
the need for a re-resection. The first two are more subjec-
tive and may overestimate the occurrence of relapse. Con-
versely, using the criterion of re-resection will tend to
underestimate it. Using re-resection as the criterion for re-
currence, reports in the literature have cited an incidence
ranging from 17% to 58% [4 – 20]. Our own data lie within
this large range.

Our finding of a relationship between recurrence and
duration of the disease before the primary operation has
been reported by several authors despite differences in se-
lected cut off of interval between the onset of disease and
surgery. For example, Sachar et al. [21] used a much longer
interval of more or less than 10 years and found a signif-
icantly higher recurrence rate in the population with a
shorter duration of disease (65% vs. 23% respectively). In
contrast, however, a recent prospective study from the
same institution [22] failed to show any statistically sig-
nificant correlation between the duration of the disease and
the recurrence rate, after a 3 year follow-up, an observa-
tion also reported by several other authors [10, 14, 23 – 30].
It is likely that these difference are explained by the arbi-

trary “cut off” point for duration of disease which varies
from study to study.

Early age of onset of the disease has been reported by
some authors to be a risk factor for recurrence [4, 6, 14,
21, 31, 32] and others have suggested that colonic disease
is significantly correlated [15, 18]. Our findings illustrate
the difficulty in accepting results from retrospective stud-
ies although it did appear from our data that early recur-
rence (i. e. within 36 months) was related to colonic dis-
ease at presentation. This might be explained by the fact
that over 93% of these occurred in patients initially sub-
mitted to a segmental colonic resection. Generally high re-
currence rates have been reported by others after colec-
tomy whether segmented or total with ileorectal anastom-
osis. Thus Longo et al. [22] and Allan et al. [37] give rates
for the former of 62% and 67% and for the latter of 67%
and 53% with no statistically significant difference be-
tween segmented to total colonic resection, the former re-
maining an appropriate operation for short colonic skip le-
sions. This is supported by the lack of correlation of the
presence of microscopic disease at the resection margins
with recurrence as reported extensively in the literature
[18, 38 – 43] indicating wide intestinal resection to be of
no value. While the results of the present study confirmed
the finding of Greenstein et al. [2] that patients presenting
with perforating disease tend to have the same pattern
when they recur, there was no indication that the rate of
recurrence was increased. In this regard our results were
similar to those in the Cleveland Clinic series [44] from
which it was felt that the Greenstein classification was an
“unpredictable guide to recurrence after surgery”.

In the light of the large body of evidence suggesting
that recurrence after a stoma-creating operation is lower
than following intestinal anastomosis [17, 21, 22, 45], it
was surprising that no such correlation was found in the
present study. This might be due to the small number of
patients [30] having a stoma and perhaps to a somewhat
lower recurrence rate in those undergoing anastomosis
than reported by others.
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