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H BINDER, HJ FREEMAN. Risk factors predicting recurrent small intestinal 
resection for Crohn's disease of the terminal ileum. Can J Gastroenterol 
1994;8(3):193,198. This study examined potential risk factors for recurrent 
small intestinal resection in a 'reagent-grade' group of 94 consecutive patients 
with prior removal ofhistologically defined Crohn's disease localized to the distal 
ileum seen by one gastroenterologist at a single teaching hospital. There were 38 
males and 56 females ranging in age from 15 to 58 years, with an average length 
of follow-up of 8. 7 years. Of these, 26% required a second resection for recurrent 
small intestinal disease. Cumulative reoperation rates in these 25 patients were 
18% at five years and 24% at 10 years. Univariate and multivariate analyses of 
multiple demographic, clinical, laboratory and pathological variables revealed 
two apparent statistically significant independent risk factors for a second intes
tinal resection: steroid treatment, likely an indirect indication of more severe 
disease activity; and the presence of an internal fistula, consistent with the 
emerging concept of a relatively more aggressive clinical form of Crohn's disease. 
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Facteurs de risque et previsibilite de resection repetee du grele 
dans la maladie de Crohn au niveau de l'ileon terminal 

RESUME : Cette etude a examine les facteurs de risque potentiels de nouvelles 
resections du grele dans un groupe de 94 patients consecutifs de grade reactif, 
ayant deja subi une exerese pour maladie de Crohn histologiquement definie, 
localisee a la portion distale de l'ileon, observes par un gastro-enterologue clans 
un seul etablissement hospitalier universitaire. T rente-huit patients et 56 patien
tes, ages de 15 a 58 ans, chez qui la periode de suivi moyenne a ete de 8, 7 ans. 
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CROHN'S DISEASE (CD) APPEARS TO 

occur through the length of the 
gastrointestinal tract, with a predilec
tion for the ileum and colon. M icro
scopic features of CD, such as 
granuloma, may be detected in up to 
20% or more of serially sectioned mu
cosa\ biopsies from normal rectum 
(1,2), and similar find ings have been 
reported in gastric and duodenal biop
sies from patients with ileocolon ic in
volvement (3 ). In these patients, 
repeated resections may be done but 
reappearance of changes associated 
with CD, usually recognized near the 
anastomosis, are not necessarily dimin
ished by a wider initial resection ( 4 ). 
Indeed, resection is very unlikely to al
ter any specific genetic or environ
mental factor that may have resulted in 
d isease. Thus, it is argued that 'curative' 
resection is not possible in CD. 

Despite these observations, 'recur
rence' rates following 'curative' resec
tion for CD localized to the d istal ileum 
are reported to vary widely, especially, 
but no t exclusively, in the surgical lit
erature (5-11). Critical to this issue, 
however, are d ifferent definitions of're
currence'; these may include: redevel
opment of clinical sym ptoms, post
operative radio logical or endoscopic 
changes after removal of all visibly ab-
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D'entre ewe, 26 % ont nec~ite une deuxieme resection pour une 16::idiw: de la 
maladie au niveau du ~le. Les tawc cumulatifs de reintervention c:hez as 25 
patients ant ete de 18 % apres 5 ans et de 24 % apri:s 10 ans. Les analyses 
univariees et multivariees de multiples variables dfmographiques. c:liniques, 
pathologiques et des resultats d'analyses de laboratoire, ont ~ deux facteun 
de risque independants apparents et statistiquement signi6catifs l l'q,ud d'une 
seconde resection intestinale : le traitement sttroidien susceptil,lc d'etre une 
indication indirecte d'unc activite pathologique plus grave et la pacnce d'une 
fIStule inteme qui concorde avec le concept emergent d'unc fonne clinique 
relativement plus a~ive de la maladie de Crohn. 

normal intestine, or a need for repeated 
surgical treatment. There b evi<lence, 
for example, that en<loscopic changes 
may occur within one year of a 'cura
tive' 1lcal resection, but these macro
scopic changes (eg, aphthous, Linear or 
serpiginous ulcers) correlate poorly 
with 'specific' microscopic changei; (eg, 
granuloma) and patient symptoms 
( 12). Although Jirect visualization 
may improve the clin ician's apprecia
tion for events in the evolution of this 
disea:;e, the frequent requirement for 
recurrent small intestinal resection re
mains a significant and most frustrating 
clinical event for the patient with CD. 

In the present study, nsk factors for 
recurrent small intestinal resection 
were explored in patients with prior 
removal of CD localizeJ in the <liscal 
ileum. Ninery-four 'reagent-grade' pa
tients were iJentificd and statistically 
evaluated ro determine possible clini
cal, laboratory or pathological features 
present at initial surgery that might 
have predicted a further small intesti
nal resection. 

PATIENTS AND METHODS 
In-patient and/or out-patient clini

cal recorJs of approximately 1500 
aJults with inflammatory bowel disease 
followed by one of the authors for at 
least one year at the campus site of the 
University l lospital, Vancouver, Brit
ish Columbra, were examineJ ro iden
tify all patients with CD who had a prior 
definitive (ablative) terminal ileal re
section. The present study focuscJ on 
the ileum since this site 1s most com
monly involved in CD. A defimtive 
operation for CD was defincJ as a resec
tion of all m.icroscop1cally JiseaseJ dis
tal small intestine ( 13 ). For most 
patients, prior radiological, endoscopic 

and histological studies were available, 
as well as previous operative records 
and pathological findings. Histological 
reevaluation of prior biopsies and re
sected specimens were done to ensure 
that histopathological criteria charac
teristic of CD were present (14). 

In order co define a 'reagent-grade' 
group of CD patients, only those with 
ileal disease alone were included. Dis
ease elsewhere in the gastrointestinal 
tract identified by radiological or en
doscopic studies before or during the 
ileal resection resulted in patient exclu
sion (except for perianal disease). ln 
particular, patients were excluded if 
there was a history of an 'extended' 
right hemicolectomy for concomitant 
colonic involvement, prior nonabla
uve surgery for CD, such as gastroen
terostomy, striccuroplasty, small 
intestinal bypass or exclusion, or an ap
pendectomy for granulomatous appen
dicitis (15). Finally, patients were 
excluded if there was a positive fecal 
examination for a known parasite or 
bacterial pathogen, such as Yersinia spe
cies (16, 17), a positive fecal toxin(s) 
assay for Clostridium diffidl.e ( 18,19) or 
another possible noninfectious cause 
for ileal disease, ie, ischemic stricture or 
malignancy (20,21 ). 

Ninety-four consecutive patients 
were identified with a prior terminal 
ileal resection that fulfilled all of these 
previously defined criteria for sub
sequent statistical analyses. Average 
length of follow-up for this patient 
group was 8. 7 years. There were 38 
males and 56 females, average age 29 
years (range 15 to 58). Indications for 
the small intestinal resection in
cluded failed medical therapy associ
ated with recurrent obstructive 
eplSOdes and/or septic complications 

including fistula and/or abscess forma
tion. 

Postoperative recurrent surgery rates 
were analyzed with Kaplan-Meier sur
v ival estimates based on standard actu
arial techniques used elsewhere for 
postoperative follow-up of patients 
with CD (22-26). Multiple demo
graphic, clinical and laboratory van
ables present at primary resection were 
tabulated using a modification of an 
IBM PC computer program for patients 
with inflammatory bowel disease (IBD-3 
Database System, De Dannan Sys
tems). 

To identify possible predictive or 
risk factors for recurrent small intesti
nal resection, comparisons were done 
between the group requiring a second 
resection (repeat resection) and the 
group not requiring a second resection 
(no repeat resection). These were de
termined by means of W ilcoxon and 
logrank tests based on methods de
scribed elsewhere (26). The parameters 
studied included demographic data 
(sex, age at diagnosis of CD, age at first 
resection), preoperative clinical find
ings (diarrhea, fever, perianal disease, 
excraintestinal features), treaonent 
(including steroids), laboratory studies 
(hemoglobin, erythrocyte sedimenta
tion rate, serum albumin), rectal biopsy 
and operative findings, including 
granulomatous inflammation and in
ternal fistulas. Each parameter was 
scored and analyzed as the main vari
able for influence on the risk of a sec
ond small bowel resection (univariate 
logrank and Wilcoxon tests) and as co
variable (stepwise sequence of logrank 
and Wilcoxon tests) using a computer 
program (SAS, lifetest procedure, North 
Carolina). These methods have been 
applied previously by other investiga
tors to analyze the effect of specific 
demographic and preoperative clinical 
parameters on disease recurrence in CD 
(26). 

RESULTS 
Reoperation rates for study group: 
Twenty-five of the 94 patients (26%) 
ultimately required a second resection 
for recurrent small intestinal disease. 
ln<lications for the second resection 
were similar to those for the initial re-
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section. The group requiring a second 
resection included 13 males an<l 12 fe
males, average age 28 years (range 17 to 

57), while the group not requiring a 
second resection included 25 males and 
44 females, average age 31.5 years 
(range 16 to 58). The cumulative reop
eration rate observed in these 94 pa
tients with an initial resection for CD of 
the terminal ileum was l 8% at five years 
and 24% at 10 years. Figure 1 plots these 
data as cumulat ive reoperation rate de
fined as patients with recurrent disease 
treated by resection compared with pa
tients at risk <luring that year. Unlike 
crude recurrence rates, this method cor
rects for varying lengths of follow-up 
among individual patients (22-25 ). 
These results arc similar to data publish
ed elsewhere on pacicnrs with small 
bowel d isease :md the requirement for a 
second resection of preanastomotic re
current disease in histologically proven 
CD of the distal ileum (22,27). 
Identity parameters for patient 
groups: Sex and mean age at chc time 
of establishment of CD diagnosis as well 
as the mean age at the time of the initial 
small intest inal resection are shown in 
Table 1 for both patient groups (repeat 
resection and no repeat resection). For 
these study groups, no signi ficant differ
ences were observed. 
Clinical features of patient groups: 
Scores for selected clinical features, in
test inal and extra-intestinal complica
tions as well as treatment regimens 
observed in the repeat resection and no 
repeat resection patient groups arc 
compared in Table 2. Although peri 
anal disease was seen less frequently in 
the patient group requiring a further 
ileal resection, no statistically signifi
cant differences in recorded cl inical 
features, as well as intestinal and excra
intestinal complications for the two pa
tient groups, were evident. Different 
pharmacological treatments were pro
vided before the initial resection, but 
only the use of corticosLeroids alone or 
combined with another medication ap
peared to be a statistically significant 
pred ictive factor (P<0.05) for repeated 
small intestinal resection. Preoperative 
total parenteral nutrition was required 
by patients in both the repeat resection 
and no repeat resection groups, and its 
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Figure 1) Cumulative reoperacion rates or proportions(%) in 94 patients wir.h a /nior ilea/ resecr.ion 
for Crohn's disease of r.he terminal ileum 

TABLE l 
Sex and age of patient groups 

Repeat resection No rep eat resection 
Sex (male:female) 
Age (mean ± SEM) at diagnosis 

Age (mean ± SEM) at resection 

13:12 

25.2±2.05 

28.0±3.06 

25:44 

27.4± 1.22 

31.5±4.03 

Comparisons for ages between repeat resection and no repeat resection were not significant 

TABLE 2 
Clinical features of patient groups 

Abdominal pain (mean ± SEM) 
Diarrhea 
Anorexia 

Weight loss 
Fever 
Perianal disease 

Anal fissure 
Fistula 

Abscess 
Arthritis 

Other extraintestinal features 
Steroid treatment 

Preoperative parenteral nutrition 

Repeat resection 
3.00±0.00 

2.16±0. 18 

2.00±0.20 

2.10±0.21 

0.88±0.18 

0.56±0.20 

0.17±0.08 

0.13±0.07 

0. 13±0.07 

0.56±0.20 

0.36±0.11 

0.65±0.11 

0.16±0.07 

No rep eat resection 

2.98±0.01 

2.22±0.12 

1.70±0.13 

1.90±0.13 

0.77±0.12 

0.97±0.15 

0.28±0.05 

0.11±0.03 

0.11±0.04 

0.44±0.10 

0.28±0.06 

0.32±0.06· 

0 .17±0.04 

Numbers represent scores (mean± SEM) os described elsewhere (26). ·P<0.05; all other comparisons 
between the groups were not significant 

use at the time of the initial resection 
was noc predictive of recurrent disease. 
Laboratory and endoscopic biopsy 
studies: Table 3 lists selected laboratory 

parameters and the results of serially 
sectioned rectal biopsies done in the 
two patient groups (repeat resection 
and no repeat resection). Hemoglobin 
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TABLE 3 
Laboratory parameters 

Hemoglobin (g/L) 
Erythrocyte sedimentation rate (mm/h) 

Serum albumin (g/L) 
Rectal biopsy inflammation 

Rectal biopsy granuloma 

Repeat resection 
131±3.48 

20±5.18 

37±1.66 

0.05±0.05 

0.0±0.0 

No repeat resection 
129±1.89 

24±3.05 

38±0.68 

0.27±0.05· 

0.06±0.03 

Values are mean ± SEM. Comparisons between the groups were not significant, except for rectal 
biopsy inflammation. Ps.0.0 I 

TABLE 4 
Surgical pathology findings 

Repeat resection No repeat resection 

Small bowel obstruction 
Fistula 
Enteroenteric fistula 

Enterocutaneous fistula 
Enterovesical fistula 

Specimen granuloma 

0.88±0.06 

0.45±0.10 

0.37±0.10 

0.12±0.07 

0.04±0.04 

0.46±0.13 

0.86±0.04 

0.23±0.05' 

0.22±0.05 

0.04±0.02 

0.03±0.02 

0.56±0.06 

Values are mean± SEM. 'P<0.01; all other comparisons between the groups were not significant 

value, erythrocyte sedimentation ra te 
and serum albumin levels were similar 
between the groups. As noted above, all 
patients with macroscopically visible 
changes seen at endoscopy, including 
sigmoidoscopy, were excluded. In spite 
of this, rectal biopsies for microscopic 
alterations were routinely performed in 
patients even if no endoscopic abnor
mality was evident. 'Nonspecific' in
flammatory changes or more 'specific' 
granulomatous inflammato ry changes 
in rectal mucosa! biopsies (in the ab
sence of macroscopically visible 
changes) were seen in the patients de
scribed in this study, similar to findings 
reported elsewhere (1 ,2) . In this study, 
scores for microscopic inflammation, 
but not granulomas, were statistically 
greater in the group not requiring a 
second small intestinal resection 
(P~0.01). 
Pathological findings for initial resec
t ion: As shown in Table 4, the principal 
indication for the initial surgical resec
tion in both patient groups was a small 
intestinal obstruction. The ilea! resec
tion specimens had similar histo logical 
features in both groups, including 
granuloma. In this study, the presence 
of a fistula, confirmed pathologically, 
was more often associated with a higher 
risk for recurrent small intestinal resec-

tion (P<0.01 ); however, comparisons 
for different fistula entry points from 
the small intestine did not reveal a sta
tistically significant predominant site 
(ie, intestine, skin, bladder) for the re
peat resection and no repeat resection 
groups. 

DISCUSSION 
One of the most important clinical 

issues facing the patient with CD is the 
frequent requirement for repeated re
sections of diseased small intestine. 
There is little doubt that recurrent dis
ease and reoperation significantly af
fect the quality of the patient's life and 
resu lt in a significant risk of increased 
morbidity, and even mortality (28). 
The present study evaluated a reagent
grade group of patients with a prior 
complete curative small intestinal re
section for CD localized to the distal 
ileum to determine possible risk factors 
for recurrent resection. The cumulative 
(rather than crude) reoperation rates 
observed in the present report - 18% at 
five years and 24% at 10 years-are very 
similar to results in other comparably 
large studies using actuarial methods 
(29,30) to correct for the varying 
lengths of follow-up for individual pa
tients with a second small bowel resec
tion in h istologically proven CD of the 

ileum. ln one study of 73 patients, for 
example, Lennard-Jones et al (22) re
ported virtually identical reoperation 
rates of 16% at five years and 26% at 10 
years, while in another study, Lock et 
a l's (27) examination of the role of dis
ease location in the determination of 
reoperation rates in 108 patients with 
small bowel disease only illustrated a 
cumulat ive risk of less than 20% at five 
years and less than 35% at IO years. 
Although the lower cumulative reop
eration rates in the present report ap
pear to contrast with some other studies 
(11,31 ), these included earlier, essen
tially historical data from patients with 
concomitant colonic disease or, alter
natively, a prior bypass or d iversion 
procedure. Thus, the reagent-grade pa
tients described in this report from a sin
gle teaching hospital practice in Can
ada had similar clinical features and rates 
of recurrence compared with those de
scribed elsewhere from tertiary-care re
ferral centres with a particular interest 
in inflammatory bowel disease. 

In the present study, univariate and 
multivariate analyses of multiple demo
graphic, clinical, laboratory and patho
logical variables were done. Two 
factors appeared to be significantly cor
related with the requirement for a sec
ond resection in this reagent-grade 
group of patients with an initial ilea! 
resection for histologically confirmed 
CD confined to the distal small intes
tine: steroid treatment and the pres
ence of an internal fistula. Although a 
previous investigation identified a 
trend towards a h igher risk of recur
rence in patients receiv ing medical 
treatment preoperatively (32), cort ico
steroid therapy o r other forms of non
surgical treatment before the initial 
resection have not been previously 
viewed as independent risk factors for a 
subsequent resection. Possibly, the 
finding of steroid use before the initial 
resection is simply an indirect indica
tion of more severe disease activity pre
ceding the initial surgical procedure, 
compared with those patients who did 
not require steroids (25,26,33-35). The 
presen t study also indicated that an in
ternal fistula is a significant risk factor 
in those patients requiring a second or 
repeat small intestinal resection. Simi-
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lar findings were suggested in a study 

from the C leveland C linic (13), al
though the presence of an internal fis
tu la did not apparently achieve 
statist ica l s igni(icance for disease con

fined to the small intestine. In a sub
sequent study, however, Greenste in 

and colleagues (36) reported char an 
initial small bowel resection done for a 

perforating indication, such as a fistula, 
was more often fo llowed by a second 
resection for a s imilar perforating indi-
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