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Abstract

Active Crohn’s disease has a substantial impact on Quality of Life (QoL). Medical management could be associated to side
effects, hospitalization, long treatment period and requires patient’s compliance, impacting QoL. Ileocecal resection (ICR)
is often required, open or laparoscopic. Aim of the study was to assess Health-Related (HR) QoL changes following ICR,
and to identify factors impacting on QoL in the short and mid-term. From a single institution, we created a prospective
database of patients undergoing ICR from 01/2009 to 12/2015. HRQoL was analysed with Cleveland Global Quality of
Life (CGQL) score, Overall Quality of Happiness (OQH), and asking patients if they would have surgery again. QoL scores
were recorded at 30 days, 6, 12 and 36 months postoperatively and compared according to follow-up timing, technique,
medical treatment and demographics. Statistical analysis included 187 patients. Mean follow-up was 3.8 +2.9 years. Both at
30 days and 6 months postoperatively, CGQL, its items and OQH increased significantly (p < 0.001). Increased values were
also recorded at 1 and 3 years; 88% of patients would undergo surgery again. Laparoscopy was associated with improved
CGQL scores, while preoperative steroids with worsen data. Young female patients, with penetrating pattern, experienced
greater HRQoL improvements. Surgery is associated with improvements of HRQoL and patients’ happiness in the short
and mid-term. Laparoscopy, steroid-free and young patients showed the best results. ICR should be considered a reasonable
alternative to non-operative strategies in selected cases.
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Introduction

Crohn’s disease (CD) is an incurable inflammatory bowel
disease (IBD) characterised by a chronic, relapsing course.
The incidence is increasing worldwide, although CD is
still most common in Europe and North America [1-3].
To obtain an acceptable control of symptoms, CD is usu-
ally managed by gastroenterologists and surgeons together.
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Although the treatment of choice is sometimes more or less
clear-cut, in many cases, both medical and surgical treat-
ments could be justified [4].

The relatively young age of onset of CD, its associated
morbidity, debilitating symptoms, and occasionally disfig-
uring complications could potentially cause significant psy-
chological stress, influencing multiple aspects of everyday
life [2, 5].

Large studies showed that symptoms of active CD such
as diarrhoea, abdominal pain, gastrointestinal bleeding
have a substantial impact on Health-Related Quality of
Life (HRQoL) [6-8]. Even in the absence of active disease,
CD patients report worse HRQoL than those without [9,
10]. On the other hand, achievement of disease remission,
whether by medical therapies or surgery, is associated with
an improvement of Quality of Life (QoL) [11, 12].

Quality of life is a multidimensional concept, which
includes multiple factors like patient’s perception, func-
tional status and social perspectives. Several studies have
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also shown that QoL and psychological issues have a great
impact on the course of IBDs [13, 14]. Drossman et al.
reported how functional status and patient concerns correlate
better with health status and previous health care utilization
than the physician’s rating of disease activity [10].

Medical management is the mainstay for CD; however,
it could be associated to side effects of multiple drugs, need
of hospitalization for infusion, long treatment periods and
requires a constant patient’s compliance. Those aspects can
have an impact on QoL, patient’s perspective and social life
[15].

Over the years, more and more medications for CD,
including biologics, have been developed, with benefits for
many patients. However, despite this, many of them require
surgery at some point of their lives. HRQoL of those patients
is usually poor, but improves following the resectional treat-
ment. Ileocecal resection (ICR) has been seen associated
with some short-term improvement of QoL, although data
are controversial and not clearly confirmed in the longer
term follow-up [16—19].

The aim of this prospective study was to assess changes
of QoL following ileocecal resection for CD, both open and
laparoscopic. We tried to identify specific factors, patient
and disease-related, associated with improved QoL after
surgery in the short and mid-term. Although patients were
not randomised between medical and surgical treatment, the
large sample size and the detailed analysis of HRQoL gave
considerable results.

Methods

From January 2009 to December 2015, all the patients with
diagnosis of CD undergoing ICR in our surgical unit were
prospectively entered into a database. Diagnosis of CD and
indication for surgery were made according to guidelines
and conventional criteria, in agreement with the gastroenter-
ologists. Patients’ demographics, habits (i.e., smoking) and
comorbidities were recorded. Data included duration of CD
and disease features.

Patients were sub-classified according to the Montreal
classification: B1-non-stricturing, non-penetrating; B2-stric-
turing; B3-penetrating; P-perianal disease. Extra-intestinal
manifestations and previous procedures for CD were also
analysed. Records of medical therapies before surgery with
either steroids (budesonide, prednisone, methylprednisone)
or biologics (infliximab, adalimumab, certolizumab) were
prospectively collected.

According to the surgical approach, patients were classi-
fied into two groups: laparoscopic or open ICR. Postopera-
tive data included length of stay (LOS) and complications
according to Clavien—Dindo classification. For LOS assess-
ment, it is to mention that an Enhanced Recovery (ERAS)
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protocol was applied only during the last 18 months of
the study. Cases with other procedures besides ICR were
excluded from the analysis.

Assessment of HRQoL by means of a specific question-
naire was done at 30 days, 6 months, 12 months and 3 years
after surgery.

Postoperatively, all patients were treated with mesalazine
2.4 g per day as a prophylaxis for recurrence. Assessment
of clinical recurrence was performed at each postoperative
medical evaluation, and the treatment was modified accord-
ingly (steroids and/or step-up to thiopurines or anti-TNF).

Health-related quality of life

Quality of life was analysed through the Cleveland Global
Quality of Life (CGQL) score, with a range from zero
(worse) to one (best). The final score was achieved record-
ing three items: Current Quality of Life (CQoL), Current
Quality of Health (CQoH), Current Energy Level (CEL).
Each item was recorded with a score ranging from O (worse)
to 10 (best); the sum of the 3 scores divided by 30 gave the
final CGQL score.

The CGQL questionnaire and its items were first sub-
mitted to the patients at the time of enrolment in the study,
before surgery. Afterwards, at every follow-up appointment,
patients filled in a new CGQL questionnaire, based on their
present condition.

In addition, an independent item, the Overall Quality of
Happiness (OQH) with the medical condition was recorded
at each observation time (score from zero to ten). We also
asked patients whether they would have surgery again in a
similar condition of illness and/or they recommend the same
treatment to others.

CGQL score, including all the items, and OQH were
compared according to the timing of record, and the same
was done for preoperative and postoperative data. Assess-
ment of the results was also done dividing the patients in
two main groups, based on the surgical technique, open or
laparoscopy.

Patients were split into further subgroups, according
to the medical treatment before surgery. CGQL scores for
patients who undergone therapy with steroids or biologics
for more than 1 year were compared to those with no long-
term drugs, with pre- and post-surgery comparisons.

An evaluation of a possible impact of patients’ demo-
graphics and disease features was performed comparing
postoperative CGQL results between males and females,
more or less than 40 years of age, previous procedures for
CD and pattern of CD behaviour.

Statistical analysis was performed using the Student’s
t test for continuous variables and the Chi-square test for
categorical variables. Results are expressed as mean values
(+ Standard Deviation) if not stated otherwise. All tests were



Updates in Surgery

double sided and the level of statistical significance was set
at a p value of less than 0.05.

Results

During the study period, 187 consecutive patients under-
going elective ICR for CD were considered for statistical
analysis. Patients’ demographics and preoperative data are
summarized in Table 1.

There were no significant preoperative differences in the
groups undergoing steroids or biologics therapy, apart from
the need of those medications due to the disease status.

Overall, 101 (54%) patients were operated with a laparo-
scopic approach, while the remaining 86 (46%) underwent
open procedures. However, in the second half of the study
period, laparoscopy was the standard approach, with about
80% of cases done with this technique.

The mean operative time was 92 +48 min, and the mean
LOS was 8.5 +5.3 days. After surgery, 31 (16%) patients

Table 1 Patients’ demographics and preoperative data

N=187 (%)

Gender

Male 112 (60)

Female 75 (40)
Age at diagnosis

<40 years 86 (46)

> 40 years 101 (54)
Mean BMI 22
Smoking

Yes 87 (46)

No 100 (54)
CD duration

<10 years 99 (53)

> 10 years 88 (47)
Montreal classification

B2 114 (61)

B3 73 (39)
Extra-intestinal disease

Yes 41 (22)

No 146 (78)
Previous procedures

Yes 44 (23)

No 143 (77)
Preoperative steroids

Yes 132 (70)

No 55 (30)
Preoperative biologics

Yes 69 (37)

No 118 (63)

experienced one of the complications, classified according to
the Dindo—Clavien classification (Table 2). The vast major-
ity of them had a minor deviation from the normal postoper-
ative course. Among the five (2.7%) patients in the grade III,
three (1.6%) had anastomotic leak. Two of them underwent
reoperation with ileostomy; one was managed conservatively
with bowel rest and antibiotics. The remaining two compli-
cations were one intra-abdominal collection, managed with
percutaneous drain, and one endoluminal bleeding from the
staple line, managed endoscopically.

Two (1.1%) patients had an “elective” stoma during the
indexed ICR, because of the estimated high risk of anasto-
motic leak.

Mean follow-up was 3.8 +2.9 years. At 30 days, 100% of
the patients had a follow-up evaluation; after 6 months, they
were 96% of the total, decreasing at 90% and 82% at 1 year
and 3 years, respectively.

Clinical recurrence was observed in 5 (2.7%) patients at
1 year, and in 12 (6.4%) patients at 3 years follow-up. Clini-
cal remission was induced by budesonide or prednisone, fol-
lowed by anti-TNF or thiopurines.

Quality of life scores

Among the entire study group, 140 patients (75%) completed
the CGQL questionnaire, administered at each staged time
during the follow-up.

At both 30 days and 6 months after surgery, we observed
a significant increase of CGQL (p <0.001). Incremental
values were also recorder at 1 year, although with a minor
increase, reaching a sort of plateau at 3 years after ICR
(Fig. 1).

A significant improvement was observed in all the three
items composing the CGQL taken individually and recorded
during the same follow-up (p <0.001) (Fig. 2). This trend
was also confirmed from the Overall Quality of Happiness
Score (Fig. 3).

Moreover, the incremental value of the previous scores
about QoL, compared to the preoperative situation, was
constant up to 1 year of follow-up; after that, we observed
a steady state, but no regression up to 3 years from surgery
(Fig. 4).

At the question if patients were pleased enough with the
indexed operation and if they would undergo surgery again,

Table 2 Postoperative

- - Grade N (%)
complications according to
Dindo—Clavien grading I 17 (9)
I 9 (4.8)
I 52.7)
1AY -
\Y% _
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Fig.1 Cleveland Global Quality of Life (CGQL) score after surgery
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Fig. 2 Improvement of the CGQL items postoperatively
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Fig.3 Trend of Overall Quality of Happiness (OQH) after ICR

or recommend it to others, the vast majority of them (88%)
answered with positive results.

Comparison of CGQL scores between the two surgical
techniques, open and laparoscopy, showed a stronger asso-
ciation with the minimally invasive technique. This was
significant up to 6 months after surgery, although even after
that, the trend was the same (Fig. 5).

As for the previous evaluation, similar results were
observed also for the other QoL and OQH scores, with
improved incremental values after laparoscopy.

@ Springer

CGQL items: incremental values

Quality of Life
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Quality of Health Current Energy Level

M preoperative M 30days M 6 months M 1year M 3years

Fig.4 Increment of each value composing the CGQL after ICR
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Fig.5 Postoperative CGQL values according to the surgical tech-
nique. *p <0.05

Steroids and CGQL
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Fig. 6 Effects of preoperative steroids on CGQL scores after surgery.
*p<0.05

Patients treated for long term (> 1 year) with steroids for
bowel disease before surgery showed a significant minor
improvement in CGQL, at 30 days and 6 months, compared
to those treated with steroid-free or post-short-course treat-
ment (< 1 year) (Fig. 6).

A similar picture was recorded with biologic drugs before
surgery, but with no statistical significance.

The multivariate analysis of relationship between demo-
graphics, preoperative data and postoperative QoL scores
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showed better results for patients younger than 40, female,
with penetrating pattern of CD (B3), with no history of pre-
vious procedures (Table 3).

Discussion

After the diagnosis of Crohn’s disease, quality of life of
patients reduces, and it could be quite poor [6—10]. At pre-
sent, in the vast majority of cases, the first-line treatment
for CD is one of the medical therapies available. Despite
the reasonable good results, drugs themselves may impact
the QoL because of side effects, hospitalization, and need of
long period of therapy [15].

At some point of their lives, about 70-80% of CD sub-
jects will require bowel surgery, and up to 70% of these
patients will need a second operation because of recurrent
disease [20]. Postoperative recurrence is deeply investigated
to prevent the need for further surgery [21-25].

HRQoL of patients referred for surgery is poor, because
of possible several factors: disease that is more complicated,
impaired nutritional status, long hospital admission for non-
responding medical treatment, abscesses or other concur-
rent problems [16]. A few studies in the available literature
showed that ICR is able to improve HRQoL of CD patients
in the short term [16—18]. However, it is not clear if these
results are durable in the longer term follow-up, when other
factors like recurrent disease, may affect QoL itself [19, 26,
27].

Already in 1999, Tillinger et al., in a small study on 16
patients, observed better QoL scores after surgery for CD
[18]. Following this, Delaney et al. in a prospective study
investigated the effects of surgery in CD patients on QoL,
using the Cleveland Global Quality of Life (CGQL) scores
submitted to 82 of them. In the early postoperative period
(30 days), they observed a significant improvement of QoL,

in particular in female and in those with no complications
[17].

On the other hand, a large study on 3852 patients with
diagnosis of CD showed a reduced QoL score in those previ-
ously submitted to bowel resection [28]. The result may be
associated to the increased disease severity, and then a lower
QoL, in the surgical group. However, this could be also a
consequence of surgery in the longer term, with factors like
smoking, personality and body image all being observed to
affect QoL following an operation [18, 19, 29-31].

In our study, the evaluation of changes in QoL after sur-
gery has been done using a detailed score. Being the final
score made by several data, the CGQL gives a wide assess-
ment of factors influencing QoL after surgery. In the short-
term follow-up, operative treatment is associated to a clear
improvement of the patients’ condition; the curve of incre-
mental values is increasing constantly up to 12 months, with
a steeper shape in the early phase. Those changes, compared
to preoperative scores, are highly significant, and in line with
other reported literature data [16—18].

In the mid-term follow-up, from 1 to 3 years, the degree
of CGQL improvement is reduced but still visible. The pos-
sible explanation is that at this stage, surgery is far away,
and its main benefits are already consolidated. However, we
think is remarkable the absence of a reverse trend in the
values; in fact, at this stage, factors like adhesions, chronic
pain from the wound, or even recurrent disease could poten-
tially play a role in the QoL. According to the study results,
if they have a real impact on the patients, this is not enough
to reduce their QoL.

Positive results and significant improvements have been
seen in all the measured items of the CGQL. These data,
associated to the significant increased OQH, showed how
the surgical treatment seems to have a positive impact in all
the aspects of patients’ everyday lives. The great majority of
patients recommended the same surgery to others; this might

Table3 CGQL according to

- Preop 30 days 6 months 1 year 3 years p*
specific factors

Gender 0.056
Male 0.41 0.56 0.61 0.65 0.70
Female 0.37 0.61 0.70 0.75 0.80

Age (years) 0.053
<40 0.38 0.57 0.64 0.70 0.78
>40 0.36 0.51 0.59 0.65 0.72

Disease pattern 0.059
B2 0.38 0.58 0.66 0.70 0.73
B3 0.40 0.63 0.71 0.76 0.81

Previous procedures 0.055
Yes 0.36 0.48 0.60 0.67 0.72
No 0.45 0.59 0.68 0.75 0.79

*Multivariate analysis
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reflect a role of the operative treatment in the reduction of
psychological stress and the improvement in the social life.

Benefits of laparoscopic surgery over the open approach
are well established; from reduced pain, scar and inflam-
matory response to quicker recovery and shorter length of
stay, benefits for patients are multiple [32-36]. These aspects
probably explain also the improved QoL after the minimally
invasive ICR compared to laparotomy [37]. In detail, the
benefit is mainly seen early after surgery, because of the
above-mentioned advantages of laparoscopy, and in young
patients, more motivated to go back to a normal social life.

In the vast majority of cases, after diagnosis of CD,
patients are assigned to one of the medical treatments avail-
able. When symptoms are not controlled, gastroenterologists
may decide to go for long period of steroids, or to switch to
biologic drugs [38]. Eventually, some of these patients are
not responder to medications, and they are sent for surgery
[39-43]. Long treatment period, possibility of side effects
of drugs, malnutrition and complicated disease are all risk
factors for worse results after surgery [15, 44—46]. From
the results of our study, there is evidence that prolonged
steroid use before surgery is associated to a significant
reduced improvement of CGQL after ICR; the same trend
was observed with biologics, although without statistical
significance. Instead, an analysis of patients’ outcomes
according to the different postoperative treatments (steroids
or immunosuppressants) was not possible, due to the low
number of recurrences.

Theses data support the idea that the traditional treatment
pathway needs to be reconsidered. The concept of surgical
resection only after failure of all the medical therapies could
potentially put the patient at higher risk of complications and
be associated to worse QoL both in the short and mid-term.
Scattered studies in the available literature raised the ques-
tion if surgery could be a primary treatment for ileocecal
CD, instead of medications.

Gerdin et al., under the Swedish Crohn Trial, designed
a randomised control trial to compare thiopurines vs open
surgery in this setting. Although the study ended up being
underpowered for the primary endpoint, represented by the
CDAI index over time, it showed interesting results about the
subjective health status of the patients. They randomised 36
patients to be allocated to medical or surgical treatment. The
first group was managed with budesonide to induce remis-
sion and azathioprine for maintenance; the second group
with ileal or ileocecal resection of macroscopically inflamed
bowel with free resection margins. At follow-up of 1 year,
the self-estimated health, measured with the SF36, was sig-
nificantly higher for the surgical patients. In the long-term
follow-up, the difference became not significant, but surgery
appeared to be at least as equal as the medical therapy [47].

The very recent LIR!C Trial, randomised controlled,
open-label, multicentre study enrolled patients with ileocecal
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CD non-responder to conventional therapy, comparing lapa-
roscopic surgery vs infliximab. The primary outcome was
quality of life on the Inflammatory Bowel Disease Ques-
tionnaire (IBDQ) at 12 months, and the SF36 was among
the secondary outcomes. Results from the 73 patients of the
resectional group and the 70 patients treated with biologics
were similar; and no major differences were seen in com-
plications and side effects. The authors concluded asserting
that ICR, in cases with limited disease, could be considered
a reasonable alternative to infliximab, after failure of con-
ventional therapy [48].

Our study, although had a different enrolment of patients,
and was not primarily dedicated to compare medicine vs
surgery, showed results that are in line with the above-men-
tioned findings. Ileocecal resection, mainly with minimally
invasive technique, is able to improve the HRQoL of CD
patients at different levels of activity and both in the short
and mid-term.

We acknowledge some bias; it is not a prospective study,
but data were prospectively entered for every patient over
the years. Data were not collected from multiple centres;
however, our institution is a tertiary centre with international
guidelines. Patients were treated according to the stand-
ard pathway of medical therapy first, and not randomised
between medication and surgery, which was considered
unethical and not evidence-based at the time of patients’
allocation. Nevertheless, the number of patients included,
and the detailed analysis dividing them into subgroups,
allow making some interesting consideration about QoL.

In conclusion, patients with diagnosis of Crohn’s disease
undergoing ileocecal resection have improvement of HRQoL
and happiness after surgery. The operative treatment obtains
significant results mainly in the short term, but they remain
durable in the mid-term.

Laparoscopy, absence of preoperative steroids and
younger patients are associated with better results.

Surgery should not only be seen as the last resort after
failure of all medical therapies, but as a reasonable alterna-
tive to non-operative strategies in selected cases with lim-
ited disease. Further studies with long-term follow-up are
required to clarify the exact role of surgery.
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