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Early surgery in Crohn’s disease a benefit in selected cases
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Abstract

AIM: To compare the outcomes of a cohort of Crohn’s
disease (CD) patients undergoing early surgery (ES) to
those undergoing initial medical therapy (IMT).

METHODS: We performed a review of a prospective
database CD patients managed at a single tertiary
institution. Inclusion criteria were all patients with ileal
or ileocolonic CD between 1995-2014. Patients with
incomplete data, isolated colonic or perianal CD were
excluded. Primary endpoints included the need for,
and time to subsequent surgery. Secondary endpoints
included the number and duration of hospital admissions,
and medical therapy.

RESULTS: Forty-two patients underwent ES and 115
underwent IMT. The operative intervention rate at 5
years in the ES group was 14.2% vs IMT 31.3% (HR =
0.41, 95%CI: 0.23-0.72, P = 0.041). The ES group had
fewer hospital admissions per patient [median 1 vs 3 (P
= 0.012)] and fewer patients required anti-TNF therapy
than IMT (33.3% vs 57%, P = 0.003). A subgroup
analysis of 62 IMT patients who had undergone surgery
were compared to ES patients, and showed similar 5
year (from index surgery) re-operation rates 16.1%
vs 14.3%. In this subset, a significant difference was
still found in median number of hospital admissions
favouring ES, 1 vs 2 (P = 0.002).

CONCLUSION: Our data supports other recent studies
suggesting that patients with ileocolonic CD may have a
more benign disease course if undergoing early surgical
intervention, with fewer admissions to hospital and a
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trend to reduced overall operation rates.
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Core tip: This study supports the growing body of evid-
ence that asserts that selected patients with ileocolonic
Crohn’s have reduced requirement for medical therapy
and a trend to fewer surgical interventions. Expanding
on the evidence, this study also demonstrated fewer
admissions to hospital for Crohn’s disease related illness.

An V, Cohen L, Lawrence M, Thomas M, Andrews J, Moore J.
Early surgery in Crohn’s disease a benefit in selected cases. World
J Gastrointest Surg 2016; 8(7): 492-500 Available from: URL:
http://www.wjgnet.com/1948-9366/full/v8/i7/492.htm DOI:
http://dx.doi.org/10.4240/wjgs.v8.17.492

INTRODUCTION

Surgery is often an integral part of the management
algorithm for patients with Crohn’s disease (CD), with
up to 20%-40% requiring surgery within in their first
year™ and up to 80% at some time during their
disease. As a chronic condition with a relapsing remit-
ting course, surgery does not provide cure, but is an
adjunct for the management of acute complications
of penetrating and stricturing disease and also after
maximal medical therapy fails to control disease or
presents unacceptable side effects. Advances in medical
therapy have seen a reduction in long-term steroid use
and longer disease remission. Despite these advances
older studies suggest no reduction in the proportion
of patients requiring surgery. In a retrospective series,
Cosnes et al'®, reported that 35% patients required
surgery at 5 years, which was the same as historical
cohorts.

However, the advent of biologic agents has signifi-
cantly influenced the clinical course of patients of CD
and also surgical decision-making. ACCENT 1 reported
higher clinical remission (OR = 2.7) in patients receiving
maintenance infliximab compared with placebo'”’.
Similar findings have been reported for Adalimumab
with higher rates of clinical remission compared with
placebo (36% vs 12%)®. Additionally in a report from
the Nationwide Inpatient Sample in the United States,
rates of surgical intervention have fallen from 17.3% in
1997 to 12.4% in 2007"".

Contention exists in the literature regarding the
optimal timing of surgery in the management algorithm
of CD, particularly in patients with short segment
disease where resection of all macroscopic disease is
feasible. Some evidence suggests that early surgery (ES)
in CD may lead to a longer time to dlinical recurrence!'”
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and lower long-term reoperation rate (14% at 5 years)
compared with later surgery (30% at 5 years)™!l.
Additionally, ES cohorts are reported to have reduced
requirements for steroids and immunosuppression®*,
This study aims to determine whether patients who have
ES for ileal or ileocolonic CD run a more benign clinical
course, as determined by the need for fewer operations,
hospital admissions and the ongoing medical therapy
required for disease control than those managed with
conventional medical therapy.

MATERIALS AND METHODS

This study is a cohort comparison study between
patients who underwent ES compared with those that
underwent initial medical therapy (IMT). We examined
a consecutive series of patients with ileal and ileocolonic
CD managed at a major metropolitan teaching hospital
from 1995 to 2014. Data were extracted from a clinical
IBD database within the IBD service at the Royal
Adelaide Hospital. This database was prospectively
maintained from 2007, and prior to this, data were
sourced from case notes review. Additional data were
collected from review of medical records and pathology
records.

ES was defined as patients who have undergone
upfront surgery for CD due to an acute complication
and those who underwent surgery within 6 mo of their
diagnosis of CD. This arbitrary time frame was chosen
as within this time period there is limited scope to have
established of medical therapy. Acute complications
included abdominal pain with peritonism, obstruction,
perforation or fistulisation. The IMT cohort included
patients with a histological or clinical diagnosis of CD
made after 1995 referred to our health service who
have undergone at least 6 mo of medical therapy.
Patients diagnosed prior to this date were excluded.
Patients in this cohort who went on to require bowel
resection for their disease were also identified for a
subgroup analysis and considered to have deferred
surgery (DS).

Data collected included patient demographics,
disease phenotype according to the Montreal classifi-
cation™™?!, medical and surgical therapy. The primary
endpoint for each patient was need for subsequent
surgical resection. Secondary endpoints were the
number of hospitalizations and days in hospital over the
duration of their disease. All inpatient care data (number
of admissions and total length of stay) were captured
by a statewide computer database, which records
admissions to all public hospitals within the state in this
period.

Inclusion criteria were patients with ileal or ileo-
colonic CD, with or without perianal involvement. Pati-
ents with isolated colonic or isolated perianal CD or those
with incomplete records were excluded.

Data regarding patients’ medical therapy for CD
were collected, but due to the retrospective nature of
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620 CD patients in database

Exclusion on study criteria

222 records reviewed

177 isolated colonic or perianal CD
221 diagnosis prior to 1995

Incomplete Data

156 included in study

35 incomplete records

22 patients manged in private hospital
6 patients moved interstate

3 pateints with no attendance recorded

42 patients ES

115 IMT

62 patients requring
surgery (DS)

Figure 1 Consort diagram. ES: Early surgery; IMT: Initial medical therapy; DS: Deferred surgery; CD: Crohn’s disease.

the database prior to 2007, the accuracy of fine details
such as time course, dose and duration of therapy
could not be assured. Consequently, medical therapies
received by each patient are reported as a categorical
outcome, described by type of treatment (none, steroid,
immunosuppressive or biologic therapy).

This project was reviewed and approved by the
Royal Adelaide Hospital Human Research Ethics com-
mittee. As this was a clinical audit, individual patient
consent was not necessary and not sought. Data were
tabulated in a Microsoft Excel™ spreadsheet. Statistical
analyses were performed utilizing SPSS™ ver. 22.
Differences between groups were compared using
the »° test for categorical data, and ordinal data were
compared using the Student’s t-test or Mann-Whitney-U
test for non-parametric distributions. To determine a
difference in time to further surgery between groups,
Kaplan-Meier analyses were performed and differences
tested using the Mantel-Cox log rank test.

RESULTS

A total of 620 patients with CD were identified on
the database. Exclusions are shown on a consort dia-
gram (Figure 1). A total of 157 patients met inclusion
criteria and were included in the study. There were 42
patients in the ES cohort, who either presented with
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an acute complication requiring emergency surgery or
underwent an operation within 6 m of diagnosis due to
a progression or complication of CD. The remaining 115
patients were treated with IMT, 62 (53.9%) of whom
underwent surgery by the end of the study period (DS).

Demographics of the cohorts are shown in Table
1. Patients in the ES group were significantly older
with a median age at diagnosis of 34.5 years (24-45)
compared to 24 (19-33) in the IMT group (P = 0.0001)
and a shorter duration of disease (ES 5.6 years, IMT 8.9,
P = 0.014). Not surprisingly, ES patients were more
likely to have a stricturing or penetrating phenotype
than IMT patients. The DS cohort, who were medically
treated patients who went on to have a resection, had
the same proportion of patients with penetrating and
stricturing disease (B2 and B3), 38.7% and 54.8%
respectively as the ES patients (40.5% and 52.4%
respectively P = 0.968). There was also a significant
difference in disease location, with a higher proportion
of L3 disease compared to L1 disease and subsequently
in the proportion of patients with perianal disease in the
IMT cohort.

Table 2 outlines the mode of presentation of patients
requiring ES. Over half the ES cohort presented with
either acute obstruction or perforation necessitating
emergency surgery and data was unavailable for 5
patients in this cohort. In contrast, of the patients in
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Table 1 Demographic and clinical data 7 (%)

Initial medical therapy (7 = 115)

Clinical details Early surgery (n = 42) IMT (» =115) P value DS (n = 62)' P value
Gender M:F 22:20 50:65 0.531 24:38:00 0.227
Age at diagnosis (yr), median (IQR) 34.5 (24-46) 24 (19-33) 0.0001 23.5 (18.25-31.75) 0.006
Smoking 15 (35.7) 43 (37.4) 0.852 25 (40.3) 0.685
Phenotype
B1 (non-stricturing) 3(7.1) 38 (36.2) 0.001 4 (6.5) 0.968
B2 (stricturing) 17 (40.5) 26 (24.8) 24 (38.7)
B3 (penetrating) 22 (52.4) 41 (39.0) 34 (54.8)
Location
L1 (ileal) 28 (66.7) 25 (24.5) 0.0001 17 (26.3) 0.0001
Perianal disease 0 6(5.2) 3 (4.8)
L3 (ileocolonic)
Perianal disease 14 (33.3) 74 (69.4) 45 (70.2)
5(11.9) 40 (34.8) 16 (25.8)

'Patients in the DS group are a subset of IMT patients. IMT: Initial medical therapy; DS: Deferred surgery; IQR: Interquartile range; M: Male; F: Female.

Table 2 Indications for early surgery n (%)

Clinical details Early surgery  Deferred
(n = 42) surgery
(n = 62)
Indication for surgery
Acute obstruction - emergency resection 9(21.4) 4 (23.0)
Subacute obstruction - elective resection - 20 (32.3)
Perforation 15 (35.7) 7 (11.3)
Fistula/phlegmon 5 (11.9) 15 (24.2)
Abdominal pain 5(11.9) 2(3.2)
Haemorrhage 3(7.1) -
Not specified 5 (11.9) 14 (23.0)

the DS cohort, 11 patients presented with an acute
complication necessitating emergency surgery despite
upfront medical therapy, 4 with acute obstruction and 7
with perforation. Thirty-five (56.5%) of the DS cohort
required surgery due to progression in obstructive
symptoms (6.5%) or fistula formation (24.2%).

The number of patients in each cohort requiring sur-
gical resection, hospital admission and medical therapy
is shown in Table 3. The proportion of patients requiring
subsequent resection at 5 years was significantly lower
in the ES group compared with the IMT group (14.2%
vs 31.3%, P = 0.041). Of note though, 57.3% of IMT
patients required no surgery. Endpoints for the DS
subgroup of patients were determined from the time of
their index operation, allowing a fairer comparison to
the ES group, as the two cohorts have all undergone
one operation. The rate of subsequent surgery in the
subgroup of 62 DS patients was 16.1%, which was
not significantly different to the ES cohort. The median
duration of between diagnosis and index operation in
the DS cohort was 46.4 mo (IQR 23-97). The extent of
resection and need for stoma were similar in each group
and shown in Table 4.

The ES group had a higher estimated proportion of
patients not having a subsequent resection at 10 years
than those having IMT (Figure 2) (83.7% vs 52.7%;
Piogrank = 0001). The comparison of ES to DS groups is
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shown in Figure 3 with an estimated probability of no
subsequent surgery at 10 years of 83.7% and 43.7%
(PLog»rank = 0032) respectively.

The median number of hospital admissions differed
between the two groups, with the ES group having
fewer admissions than each of the IMT and DS patients
(ES 1 vs IMT 3, P = 0.012) and vs (DS subset 2, P =
0.002). The median number of days in hospital over
the duration of each patients’ disease did not differ
significantly between the groups. However, this includes
the index admission for surgery in the ES cohort.

Rates of immunomodulator and steroid use were
similar when comparing the ES group to both IMT and
DS cohorts. The proportion of patients receiving biologic
therapy was significantly lower in the ES cohort than
those having IMT (ES 33.3% vs IMT 60.0%, P = 0.004)
and also the DS subgroup (ES 33.3% vs DS 67.7%,
P = 0.001). The proportion of patients requiring no
treatment for their disease differed between the groups
(ES 23.8% vs IMT 4.3% vs DS 0%, P < 0.0001).

DISCUSSION

CD remains a challenging chronic condition where there
has been a progressive evolution in the positioning and
roles of medical and surgical therapy. Our study has
found that 31.3% of patients initially managed with
medical therapy will come to surgery within 5 years, in
line with other studies®****.. This is significantly higher
than the 5 year subsequent resection rate of those
patients undergoing ES (14.2%).

An alternative interpretation of our data is that
68.7% of patients undergoing medical therapy avoided
the need for surgery altogether within a 5 year period.
However, the IMT cohort likely represented a less agg-
ressive phenotype of CD as demonstrated by lower
rates of stricturing and penetrating disease in this
group compared with the ES group. The IMT patients
who have had subsequent surgery (DS), had a similar
phenotype to the ES group and comparison between
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Table 3 Comparison of early vs initial medical therapy in Crohn’s disease 7 (%)

Initial medical therapy (n = 115)

Clinical details Early surgery (7 = 42) Initial medical therapy (7 = 115) P value Deferred surgery (n = 62)' P value
Number requiring surgery

3yr 5(11.9) 24 (20.7) 0.250 5(8.1) 0.521
5yr 6(14.2) 36 (31.3) 0.041 10 (16.1) NS
Completion of study period 7 (16.7) 62 (53.9) <0.0001 20 (32.3) 0.110
Number of admission to hospital per 1(1-2) 3 (1-5) 0.012 2 (1-4.5) 0.002
patient, median (IQR)

Days in hospital (d), median (IQR) 12.5 (9-22.5) 11 (3-28) 0.230 17 (8-28) 0.347
Medical therapy

Immune modulator 32 (76.2) 101 (87.8) 0.083 54 (87.1) 0.189
Steroids 12 (28.6) 34 (29.6) NS 23 (37.1) 0.404
Anti-TNF 14 (33.3) 69 (60.0) 0.004 42 (67.7) 0.001
No requirement for medical therapy 10 (23.8) 5(4.3) 0.008 0 (0) <0.0001
Follow-up months (mo), median (IQR) 67 (31-114) 97 (58-150) 64 (19-121)

'Data for this subset regarding length of stay and hospital admissions was taken from the date of first operation and not from date of diagnosis. IQR:
Interquartile range; TNF: Tumour necrosis factor; NS: Not significant.

Table 4 Comparison of extent of resection performed in early surgery vs deferred surgery cohorts n (%)

Clinical details Early surgery (n = 42) Deferred surgery (n = 62) P value

Operation
Small bowel resection 5(11.9) 7 (11.3) NS
Ileocolic resection 31 (73.8) 30 (48.4) 0.015
Small bowel and segmental colonic resection 3(7.1) 9 (14.5) 0.352
Small bowel and total colectomy 2 (4.8) 9 (14.5) 0.193
Data unavailable 1(2.9) 7 (11.3) 0.139
Stoma formation 3(7.1) 5(8.1) NS

NS: Not significant.
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Figure 2 Cumulative event curve time to subsequent surgical resection in early surgery vs initial medical therapy.
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Figure 3 Cumulative event curve: Time to further surgical resection in early surgery vs deferred surgery.

these two groups may be more relevant. Indeed at 5
years, similar numbers had had further resection (ES
14.2% vs DS 16.1%), even a trend to higher rates of
surgery in the DS group by the end of the study (ES
16.7% vs DS 32.3%). The estimated proportion of
patients not requiring subsequent surgery at 10 years
for the ES and DS groups were 83.7% and 43.7%
respectively. These findings are similar to reports by
Golovics et al”! and Latella et al™", which give validation
to these results across different healthcare settings in
different countries.

This is the only study to the authors’ knowledge that
additionally examined inpatient healthcare utilization
(hospital admissions and length total cumulative of
stay) as an endpoint in comparing ES and IMT. The ES
patients had fewer hospital admissions for the duration
of their disease than IMT patients and the subset of DS
patients [ES 67, IMT 107, DS 50 (median, months)]
suggesting disease control may be better in the ES
group. However a conservative interpretation of this
is necessary given the longer follow-up and higher
incidence of L3 and perianal disease in the IMT group.

What is difficult to quantify in the literature is the
health related quality of life (HRQOL) of medically
managed patients. There is a paucity of data in the
literature examining this, whilst more surgical data exist
with Thirlby et al™ reporting an improvement in 7 of
8 domains in HRQOL at 12 mo after surgical resection.
Casellas et al'™' reported significant differences in
HRQOL scores between patients with active disease and
those in disease remission. Such assessments at diffe-
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rent time intervals of the two cohorts would be valuable
in determining the true effect of ES and whether early
resection conferred an improvement in quality of life
and disease control.

We did not find a difference in steroid use between
the groups, unlike Aratari et af*®. who reported a need
for corticosteroid therapy in 39.8% of ES patients
compared with 62.1% of medically treated CD at 5
years. The similar rates of immunomodulator use we
observed in ES and IMT patients, 76.2% and 87.8%
respectively, are in line with current evidence supporting
pro-active tailored post resection therapy to reduce
clinical and endoscopic recurrence!*¢®,

Immune modulators and biologic agents have
added to the armamentarium of medical therapy for
CD. Careful consideration should be given regarding the
timing of surgery in patients with ileal CD, especially
where there is a stricturing or penetrating phenotype,
and this should be balanced against the aggressive
pursuit of medically induced clinical remission. This
balance of medical therapy and surgery may best be
achieved in a multidisciplinary environment involving
gastroenterologists, surgeons and radiologists. Patients
with CD are now often coming to surgery on at least
an immunomodulator, and in our cohort 67.7% on a
biologic agent. Recent systematic reviews reported an
increase in the post-operative, infective and anastomotic
complications in patients on anti-TNFo, agents'**” which
lends further weight for considering earlier surgery.

It is clear that biologic agents improve rates of
clinical remission and HRQOL scores in the short
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term™??., Long term it is unclear whether they alter
disease course. Disease recurrence rates at 5 years
were reported at 36.6% with infliximab therapy™*
suggesting that for some the response is short lived
for some patients. Resection rates in the literature are
contradictory, with some studies reporting a decline in
surgical resection***, whilst others have reported no
change despite increasing use of biologic agents®*?,
which may reflect the use of biologic agents at a later
stage in the disease process where fibrosis and scarring
predominate over inflammation, reducing their efficacy.

It is worth noting that the European evidence
based consensus from the European Crohn’s and
Colitis Organization recommends resection for patients
with ileocolic disease with obstructive symptoms?.
Silverstein et al*™ reported on the high costs associated
with surgical intervention, accounting for 44% of the
total lifetime health costs (USD17562) in a patient
with CD, but also that it offered the longest remissions.
However, this study pre-dates the widespread use
of biologic agents and the high costs associated with
them. A Canadian study estimated a direct health
care cost of USD21416 per patient for the first year of
Infliximab treatment™!!. No formal cost analysis was
performed, however, given the lower proportion of
patients requiring medical therapy in the ES cohort, the
cost effectiveness of ES vs IMT should be explored as,
notably 23.8% of the ES cohort avoided the need for
ongoing medical therapy altogether.

There are naturally limitations to any retrospective
analysis, which prevent strong conclusions being drawn.
However, a study prospectively randomizing to early
and DS would be difficult to conduct, require long follow
up and may not be ethically acceptable. We therefore
need to examine real world data such as these whilst
taking account of possible sources of bias. Data was
not available regarding short term complication rates
of surgery and medical therapy so not included in
this study. We have used the emergency operation
for an acute complication as a surrogate for ES. The
phenotypes of the two cohorts are different, however, we
feel that the ES group had generally a more aggressive
phenotype given then higher proportion of penetrating
and stricturing disease presenting with an acute
complication requiring resection at index presentation.
The younger patients higher proportion of L3 disease
in the IMT group reflects a real world cohort with
potentially multifocal disease in whom the treating team
have adopted medical therapy upfront. However we still
believe the groups are comparable as, despite this, the
type of surgery and extent of bowel resection are similar
between the ES and medically treated cohorts. Our
definition of ES is arbitrary, but in six months medical
therapy is unlikely to be established. Being a tertiary
centre, there is a potential for a referral bias, with less
complex disease managed at regional centres.

Our study lends weight to the argument that in
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selected patients with stricturing or penetrating ileoco-
lonic CD, those undergoing ES may have a more benign
disease course, possibly with less need for further
surgical intervention and fewer hospital admissions
for CD related illness. This is perhaps even more
meaningful, given that a significant number of these
patients present with aggressive phenotypes requiring
ES. Surgery should not be considered as treatment of
last resort after all medical therapy has failed. Rather
a more considered approach to the timing of resection
for symptomatic patients is needed, possibly to achieve
longer periods of disease remission with reduced drug
exposure and costs to health care.

COMMENTS

Background

Despite the advances in medical therapy for patients Crohn’s disease (CD),
from the introduction in immunomodulatory agents and biologic agents targeting
TNF-a, there has been minimal decline in the rate of surgical resection in
these patients. There is evidence in support of an aggressive “top-down”
strategy, utilizing more effective agents earlier in the disease course such as
the immunomodulators and biologic agents to control the inflammatory process
and prevent progression. It must be considered whether a more aggressive
approach still, with early surgery (ES) in selected patients may further improve
outcomes in these patients.

Research frontiers

The authors in selecting patients with symptomatic ileo-colonic CD, undertaking
early surgical resection prior to starting medical therapy for their CD may confer
a benefit in the long term, regarding the need for further surgery reduced
requirement for medical therapy in maintaining control of their disease.

Innovations and breakthrough

This study supports evidence in the literature that ES may confer a benefit in
selected patients with CD, as patients required fewer admissions to hospital,
spent fewer total days in hospital by the end of this study period in spite of the
inclusion of their index admission for their acute presentation and operation. In
addition, the authors found a longer time duration between their index operation
and their subsequent operation when compared to those undergoing initial
medical therapy.

Applications

Decision making in the management of patients with CD is complex and
best undertaken in a multidisciplinary setting. Traditionally surgery has been
reserved as an act of last resort. This study suggests a bolder approach may
be of benefit in symptomatic patients with ileal or ileocolonic disease.

Peer-review
It is a study about an interesting topic in CD: The effectiveness of ES in
avoiding CD recurrence.
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