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Natural history of recurrent Crohn's disease at the
ileocolonic anastomosis after curative surgery
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SUMMARY An endoscopical and histological study was carried out in 114 patients, treated by
'curative' resection of the terminal ileum and part of the colon for Crohn's disease, in order to
study the natural history of recurrent Crohn's disease. The recurrence rate of Crohn's disease in
patients examined within one year of the operation was 72%. This figure did not differ
significantly from that in patients examined one to three years or three to 10 years after surgery
(79% and 77% respectively). Recurrence was located in the neoterminal ileum and at the
anastomosis in 88% of the patients. Early endoscopic signs of recurrence were small aphthous
ulcers in the neoterminal ileum. Ileal biopsies at this stage showed an important inflammatory cell
infiltrate of the lamina propria with numerous eosinophils and fusion and blunting of the villi.
More advanced lesions observed in patients examined one to three years after surgery, consisted
of larger, often serpiginous ulcerations and nodular thickening of folds. In patients examined
three to 10 years after the operation, the anastomosis was frequently stenosed and rigid, with
large ulcers extending from the stenosis into the colon. Mucosal granulomas may be found in
normal appearing mucosa as well as in the obviously inflamed mucosa surrounding the ulcers.
These studies suggest that recurrence of Crohn's disease almost always develops in the first year
after the operation. Significant endoscopic lesions may be present without clinical symptoms,
particularly in the earlier stages of the disease.

The recurrence rate of Crohn's disease after curative
resection of the terminal ileum and part of the colon
varies from 17% to 81% in different reports.' This
wide variation is not surprising as the criteria used to
diagnose recurrence are highly variable. Recurrence
of clinical symptoms, the presence of objective signs
of recurrence on radiological or pathological
examination, and necessity of a surgical reinterven-
tion, have all been used as criteria for recurrent
disease. The overall recurrence rate is reported to
be lower in patients with Crohn's colitis than in
those operated upon for small bowel disease.f7

Recurrence of Crohn's disease frequently leads to
repeated surgical procedures8 and it has been shown
that the mortality rate increases with the years of
evolutive diseases.9
The recurrence rate of Crohn's disease is reported
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to increase with the years of follow up after
surgery.6 10 11 Few data are available, however, on
the evolution of recurrent Crohn's disease. As
recurrent lesions tend to be located in the region of
the anastomosis, which can easily be reached by
colonoscopy, endoscopic and histopathological
studies seem to offer the best approach to study
recurrent disease.
The main aim of this investigation was to study

the natural history of recurrent Crohn's disease by
means of endoscopic examinations in patients who
had been treated by a curative bowel resection - that
is, in whom all macroscopically diseased tissue had
been resected.

Methods

PATIENTS
From October 1980 to April 1982, 114 patients who
had been treated by 'curative' resection of the
terminal ileum and part of the colon for Crohn's
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disease cooperated in the study. They represent
69% of the 165 patients in whom a curative resection
had been carried out in the 10 year period before the
study. There were 56 men and 58 women, aged 17 to
62 years. Ninety seven patients (85%) had been
operated upon once, 12 (11%) twice and five (4%)
three times. The time interval since the last
operation varied from eight weeks to 10 years, with
a median value of 72 months. The ileum had been
anastomosed to the right colon in 89%, and to the
left colon in 11% of the patients. The operations had
all been carried out by the same surgical team for
complications of Crohn's disease, involving the
ileum alone in 41 patients (36%) and the ileum and
right colon in 58 patients (51%). In these two groups
of patients, ileum, and right hemicolon were
resected and an ileotransversal anastomosis was
constructed. In 15 patients (13%) the colonic
involvement extended into the left colon, and in
these patients an ileosigmoidostomy (14) or an
ileoproctostomy (1) was performed. At operation a
segment of about 15 centimetres of macroscopically
normal small bowel beyond the diseased ileal
segment was always excised. Peroperative frozen
section examination of the proximal and distal cut
margins of the excised specimen was not carried out.

All patients operated upon during the 10 year
period preceding the study were invited to
cooperate. Only those who agreed with the
examination and gave their informed consent were

included in the study. Twenty nine of 32 patients
(91%), operated upon less than one year before the
study, 24 of the 40 patients (60%) operated between
one and three years, and 61 of the 93 patients (66%)
operated between three to 10 years before the study
were available for and consented in follow-up
endoscopies.

In each patient, a colonoscopy with ileoscopy was

performed using a CF-IB colonoscope (Olympus).
The ileum was examined up to 40 cm above the
anastomosis. The anastomosis was always carefully
inspected; the expansion was evaluated as normal,
slightly stenosed (allowing the colonoscope to be
passed) and severely stenosed (not allowing passage
of the colonoscope). The mucosal pattern of the
colon and the neoterminal ileum was assessed and
described as normal, thickened folds, or nodular
pattern. The presence of mucosal defects was noted
and the size and shape of the ulcers was assessed.
Ulcers were called 'aphthous' if they were small,
punched out and mostly with hyperaemic slightly
raised border. Large ulcers were described as oval,
longitudinal or serpiginous. A diagnosis of recurrent
Crohn's disease was based on the presence of
endoscopically demonstrable mucosal defects
(ulcerations), associated or not with other lesions

such as nodules and stenosis. Hyperaemia and
friability of the mucosa alone were not considered as
signs of recurrence. Eighteen patients who had had
an ileocolonic anastomosis after resection for
colonic carcinoma were examined as a control
group. Ileocolonoscopies were performed and
biopsies taken in the same way as in the group of
patients.

PATHOLOGICAL EXAMINATION
Two hundred and seventy eight endoscopic biopsy
specimens of the neoterminal ileum taken in 114
patients were suitable for study. They were obtained
with a classical forceps (7Fs) with oval jaws and
central needle (ACMI) in endoscopically normal
mucosa as well as in the reddened mucosa in close
proximity of ulcers. Another 326 biopsies were
taken at various levels throughout the postanasto-
motic colon. The tissue was fixed in Bouin's
solution, embedded in paraffin wax, sectioned and
stained with haematoxylin and eosin. All ileal
mucosal biopsies were coded and scored without
knowledge of endoscopic findings. Nine to 16
different sections of each biopsy specimen were
examined using 11 histopathologic criteria relative
to inflammation. These included the presence of
ulcerations, villous height and villous/crypt ratio,
epithelial regeneration and/or nuclear atypia,
cryptitis, oedema of the lamina propria, the
presence of lymphangiectasia, lymphoid hyper-
plasia, submucosal inflammation, and increased
mucus secretion. The biopsies were interpreted by
the pathologist using the following classification. A
diagnosis of specific ileitis was based on the presence
of granulomas. Non-specific ileitis was diagnosed
when inflammatory changes without specific
characteristics were present. If no pathological
changes were found, the biopsy was considered to
be normal. The colonic biopsies were studied for the
presence of classical histological signs of Crohn's
disease as described for endoscopic biopsies.12 13 In
addition, the surgical specimens of all patients were
reexamined. At least three, usually four biopsies
were taken in various areas of the resected ileum
and colon, and the number of granulomas in each
section was counted. The cut ends of the resected
bowel segments were also reexamined in order to
detect even small foci of inflammation.

In order to evaluate the importance and
significance of the microscopic findings, the endo-
scopic ileal biopsies of the control series of 18
patients who had had an ileocolonic anastomosis
after surgery for carcinoma were studied. In all
patients with Crohn's disease and in the controls the
mean villous height was assessed in well orientated
ileal specimens in which three longitudinally
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sectioned villi were measured. Measurements were

performed with a scale on a Leitz visor at x 100.

Results

The crude recurrence rate of Crohn's disease in the
114 patients amounted to 77%. This is not the true
incidence in all patients operated upon in the period
of 10 years preceding the study as 51 patients did not
cooperate or were not available for follow up

endoscopy. The incidence of recurrent Crohn's
disease amounted to 72% of the 29 patients
examined within one year of the curative resection,
79% of the 24 patients examined one to three years
after surgery and 77% of the 61 patients examined
more than three years after surgery. These incidence
rates are not significantly different from each other.

Recurrent disease was endoscopically confined to
the neoterminal ileum and the anastomosis in 88%
(100/114) of the patients. No relation was found
between the incidence of recurrence and any of the
following factors: age, sex, duration of disease
before surgery, localisation of disease or length of
resected ileal segment (Table 1).
Granulomas were present in 78% of the 114

specimens of resected ileum. The number of
granulomas per section in the operative specimens,
however, was small (1.2). The section margins of the
ileal as well as of the colonic side were free of
granulomas and of inflammatory changes in all but
nine patients.
No relation was found between the presence of

granulomas in the operative specimen, or inflam-
matory changes in the cut margins, and the
incidence of recurrence in any of the groups (Table
2).
The relation between recurrence of symptoms and

objective endoscopic evidence of recurrence was

poor. Both symptoms and endoscopic mucosal
defects, were present in 39% and absent in 15% of
the patients. In 42% of the patients, mostly
operated upon less than three years before the
study, there were endoscopic signs of recurrence
without symptoms, and in 4% symptoms occurred
without endoscopic evidence of recurrence.
The natural history of recurrent Crohn's disease

Table 2 Relation between recurrence rate of Crohn's
disease and histologic data ofthe operative specimens

Granulomas in Inflammatory changes
Patients resected ileum in the cut margins

Recurrence 87 76 (66%) 7 (8%)
No recurrence 27 13 (48%) 2 (7.4%)

was studied by systematic comparison of endoscopic
and microscopic lesions observed at different times
after the operation. Endoscopic observations are

summarised in Fig. 1. In the 29 patients examined
less than one year after the operation the earliest
finding was hyperaemia, mostly patchy, and fria-
bility of the mucosa. As different observers may
interpret such lesions in a different, non-repro-
ducible manner, these alterations were not
considered as signs of recurrence. Small punched-
out (aphthous) ulcers were considered to constitute
the first objective sign of recurrent disease.
Aphthous ulcers were present as the only lesion in
76% of the 21 patients with recurrent disease in the
first year after the operation. Four patients had only
one or a few aphthous ulcers, with normal mucosa
between the ulcers. In nine patients numerous ulcers
were present and in three the neoterminal ileum was
studded with ulcers (Figs. 2a, b). These aphthous
ulcers were often located at the crest of thickened
folds. In some patients the aphthous ulcers occurred
in clusters or in a linear array. In all patients with
early recurrence, the anastomosis was wide open
and the site of the anastomosis was only detected by
the change in mucosal colour and pattern. More
severe lesions - that is, nodules and large ulcers,
were present in only five patients (24%) and were

not prominent. Stenosis of the ileocolonic
anastomosis was never observed at this stage of
recurrence. In most of the 24 patients examined one
to three years after curative resection, more

advanced lesions were observed. The most
prominent picture (53%) consisted of nodules,
isolated or on thickened folds, separated by larger,
mostly linear or serpiginous, seldom oval or longi-
tudinal ulcers (Fig. 2c). At this stage of the disease

Table 1 Relation between recurrence rate of Crohn's disease and different clinical parameters ofthe disease before the
operation

Duration ofthe disease Localisation of disease Length ofresected
Patients Females Males (months - range) Ileitis lleocolitis Segment (cm)

Recurrence 87 46 41 64 (0-221) 29 (33%) 58(67%) 37 (20-100)
No recurrence 27 12 15 84 (0-292) 12 (44%) 15 (56%) 44 (15-120)
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Fig. 1 (a) Percentage ofpatients presenting with aphthous ulcers in ,teoterminal ileum as only endoscopic sign of
recurrence in relation to interval between surgery andfollow-up endoscopy.
(b) Percentage ofpatients presenting with more severe lesions - that is, large ulcers and nodules.
(c) Percentage ofpatients presenting with rigid stenosis ofileocolonic anastomosis.

the anastomosis was slightly narrowed but could still
be passed by the colonoscope in most cases. Mild
lesions - that is, only aphthous ulcers were still
present in 32% of these patients and a rigid stenosis
(not allowing passage of the endoscope) of the
ileocolonic anastomosis had already developed in
15% of the patients.

In 46% of the 61 patients examined more than
three years after surgery, the recurrence of Crohn's

disease was characterised by a rigid ulcerated
stenosis of the ileocolonic anastomosis and/or the
neoterminal ileum, which could not be passed by the
colonoscope (Fig. 2d). From the stenotic area large
serpiginous or longitudinal ulcers extended into the
post-anastomotic colon in 10 patients (16%). In
three patients (5%) aphthous ulcers were the only
abnormality seen at endoscopy four years after the
operation.
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c d

Fig. 2 (a) Early recurrence of Crohn's disease (four
months after curative surgery): one aphthous ulcer is present
in the neoterminal ileum.
(b) Early recurrence: mulitple isolated aphthous ulcers are
present.
(c) Recurrent Crohn's disease at ileocolonic anastomosis in
evolution: neoterminal ileum is studded with larger oval
ulcers.
(d) Evolution of recurrent Crohn's disease at the
ileocolonic anastomosisfive years after surgery has led to
rigid stenosis. Large serpiginous ulcers irradiatefrom
anastomosis into postanastomotic colon.

HISTOLOGIC EXAMINATION OF ENDOSCOPIC
BIOPSIES
Ileal biopsies obtained at endoscopy are usually
quite small and mostly contain only mucosa. In this
study about 10% of the specimens were inadequate
for histologic interpretation. Comparison of endo-
scopic and histologic observations (Table 3)
indicates that the results obtained by the two
different techniques correlate fairly well. The ileum
was found to be normal on endoscopy in 27 patients;
19 of these patients had no histologic signs of
inflammation. A specific histological diagnosis,
based upon the presence of typical granulomas
(Figs. 3, 4), was obtained in 13 patients (11%); three
of these patients had a neoterminal ileum that
appeared normal at endoscopy. Microgranulomas -
that is, a collection of epitheloid cells, were present
in another six patients (5%), but these were not
considered as diagnostic. The biopsies of 76 patients
showed various signs of severe inflammatory lesions.
The most important findings in these patients were
the presence of ulcerations (granulation tissue,

Table 3 Comparison ofendoscopic and histologic data in
patients after curative surgery for Crohn's disease

Histologic data

Aspecific
Patients Endoscopic data Normal changes Granulomas

< I year Recurrence 21 2 18 1
after surgery (72%)
(n=29) Normal 8 (28%) 7 0 1
1-3 years Recurrence 19 2 15 2
after surgery (79%)
(n=24) Normal 5 (21%) 3 1 1
> 3 years Recurrence 47 1 39 7
after surgery (77%)
(n=61) Normal 14 (23%) 9 4 1

Total Recurrence 87 5 72 10
(n=114) (77%)

Normal 27 (23%) 19 5 3

aphthous or fissuring ulcers) in 58 (75%), blunting
and irregularity of the villi in 72 (94%) and severe
focal non-specific inflammatory changes in all 76
patients. It may be reemphasised that biopsies were
obtained in macroscopically non-ulcerated tissue.
Similar lesions were never observed in the control
series of patients with ileocolonic anastomosis for
cancer. Villous atrophy, blun'ting and irregularity of
the villi, and non-specific inflammatory lesions were
most prominent in patients who underwent surgery
more than one year before the examination. In
patients in whom surgery had been performed less
than one year before the endoscopic evaluation,
normal specimens were seen more frequently
(31.6% of the specimens), while ulcerations
occurred less frequently (7.8% of the specimens).
When present, the inflammatory infiltrate was
patchy or focal in distribution. In 25% of the
specimens obtained in early lesions, it was mainly
composed of eosinophils. In advanced lesions the
infiltrate was more mixed with an increase of
neutrophylic polymorphs, lymphocytes, plasma
cells, and lamina propria macrophages. The villous
height was significantly decreased in patients with
recurrent Crohn's disease as compared with patients
with ileocolonic anastomosis for colonic cancer
(Table 4).
Endoscopic biopsies of the postanastomotic colon

showed the presence of granulomas in 18 patients,
10 of whom had an endoscopically 'normal' post-
anastomotic colon. Important aspecific inflam-
mation was present in 31 patients; in 25 of them the
postanastomotic colon appeared normal at
endoscopy. In 65 patients biopsies in the postanasto-
motic colon showed no or minimal changes; all 65
patients had normal colonoscopies.
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Table 4 Villous height (in ,um) in patients with recurrent
Crohn's disease as compared with patients with ileocolonic
anastomosis for colonic cancer

Villous height
(Jm) SD Significance (p)

Colonic cancer 474 264 -

Recurrence < 1 year
after resection 410 33-6 <0-001

Recurrence 1-3 years
after resection 390 14.7 <0.001

Recurrence > 3 years
after operation 379 25-3 <0-001

Discussion

The most important finding of this endoscopical and
histological study of the ileocolonic anastomosis
after curative resection for Crohn's disease, is that
recurrence almost always develops within one year
of the operation. The recurrence rate late after
operation is no different from that during the first
postoperative year. Clinical manifestations of the
disease, however, are often absent in the early stage
of recurrence. These recurrences are usually not
detected as they are asymptomatic, and radiological
examinations do not easily show these minimal
mucosal alterations. These data suggest that the

cause of recurrent Crohn's disease is probably not a
metachronous aggression,14 because this would
result in an increasing incidence of recurrence over
the years after surgery. The overall incidence of
recurrence of Crohn's disease is maybe over-
estimated in this study as 51 patients were not
included in the follow up study. It is possible that a
number of these patients were not cooperative or
were lost to follow up because they had the fewest
symptoms. Thirty one of these patients, however,
were available for follow up but refused to undergo
the colonoscopy.
The early lesions of recurrent Crohn's disease are

aphthous ulcers in an hyperaemic friable mucosa.
These aphthous ulcers are often present in ileo-
colonic Crohn's disease at a distance of more severe
lesions. Aphthous ulcers as sole lesions occur
frequently in infective ileitis and colitis,15 16
especially Yersiniosis. Histologically these early
lesions are characterised by an important focal
inflammatory cell infiltration with predominantly
eosinophilic polymorphs. The focal aspect of inflam-
mation in colonic Crohn's disease has been well
recognised. 14 The endoscopic finding that these
aphthous ulcers occur in clusters or in a linear array
suggests that confluence of these early lesions leads
to the development of larger linear and serpiginous
ulcers. In nearly half of the patients a rigid stenosis
of the ileocolonic anastomosis had developed after a

Fig. 3 Biopsy in neoterminal
ileum in patient with early
recurrence of Crohn's disease
(<one year). Two epitheliod
granulomas (A, B arrows) are
present in the lamina propria.
Villi are irregular and blunt. An
increased inflammatory
infiltrate can be seen (HE x 60
orig mag).
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Fig. 4 (a) and (b) Details ofthe
granulomas in the lamina
propria.

period of three or more years. Although the
recurrence rate does not appear to increase over the
years after operation, the lesions, however, become
progressively more severe in the later phases: the
histological abnormalities become much more
pronounced, ulcers are more frequent, the inflam-
matory infiltrate is more severe and, in contrast to
the biopsies of the early recurrences, normal mucosa
is almost never observed; a significant decrease in
villous height as compared with patients with ileo-
colonic anastomosis for cancer is also found. This is
contrary to experimental findings'8 but in agreement
with the findings of others in man.19

In isolated cases an endoscopically normal neo-
terminal ileum contained aspecific inflammatory
changes and even granulomas, which proves again
that Crohn's lesions may remain microscopic
without leading to macroscopic alterations or ulcera-
tions. This occurred more frequently in the
postanastomotic colon.
Marked differences have been reported in the

recurrence rate of Crohn's disease in relation to the
length of the involved segment, the age of the
patients and the duration symptoms, 6 and the sex of
the patients.6 9 Such differences were not observed
in the present study. This may be related to the
method of evaluation, which allowed to obtain
objective evidence of disease, even in the early
stages of the recurrences.
The presence of inflammatory lesions in the cut

ends of the resection specimens was not a predictive
factor for the development of recurrent Crohn's
disease. This observation confirms similar findings in
earlier studies. Evidence is accumulating that frozen

sections of the resection margin do not have a role in
the surgical management of Crohn's disease.2"

It has been suggested that the presence of
granulomas in the resection specimen is associated
with a lower recurrence rate21 22 at least in the large
bowel and anus. The present study does not confirm
this observation for the iloeocolonic anastomosis
and is in agreement with other observations that
deny such a correlation.23 24

In the present study there is also a remarkable
predilection for the neoterminal ileum as the site of
recurrence, an observation made by some
authors25 26 and denied by others.27
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