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short- and long-term and patients describe high satisfaction 
about their surgery. Further studies are needed to validate 
potential predictors of postoperative HRQOL in this cohort. 
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 Introduction 

 Crohn disease (CD) is a chronic, relapsing inflamma-
tory bowel disease (IBD) associated with significant mor-
bidity. Most patients require surgical intervention within 
10 years of diagnosis, and multiple intestinal surgeries 
may be needed throughout their lifetime  [1–3] . Surgery 
for CD can vary; choice of procedure depends on disease 
location, treatment urgency, frequency of recurrence, 
and patient preference  [4] . Intestinal resection, usually in 
the form of an ileocecal resection, is the most commonly 
performed operation for CD  [5] . Indications for intesti-
nal resection include stricturing disease, obstruction, and 
failure of medical therapy. Irrespective of the surgical 
treatments available, many CD patients experience sig-
nificant disruption to their activities of daily living and 
quality of life (QOL)  [6–8] . Health-related QOL (HRQOL) 
is considered not only the absence of disease or infirmity, 
but also the interaction between one’s physical health, 
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 Abstract 

  Background/Aims:  Most patients with Crohn disease (CD) 
require surgery within 10 years of diagnosis. Intestinal resec-
tion is the most commonly performed operation although 
the effects on health-related quality of life (HRQOL), particu-
larly long-term, are contentious.  Methods:  We conducted a 
systematic review evaluating the impact of intestinal resec-
tion on the HRQOL of CD patients, predictors of postopera-
tive HRQOL, and patient satisfaction with surgery.  Results:  
Nine studies including 1,108 CD patients undergoing intes-
tinal resection were identified as eligible for inclusion. The 
median age at surgery was 29–41 years with varying follow-
up period (range 30 days–5 years). Ileocolic resection was 
the most commonly performed operation on an elective ba-
sis (range 95–100%). HRQOL improved as early as 2 weeks 
postoperatively and lasted up to 5 years across both generic 
and gastrointestinal domains. Gender, smoking, and disease 
recurrence were potential predictors of postoperative 
HRQOL. Patient satisfaction is high with regard to surgery, 
with preference for a laparoscopic approach.  Conclusion:  In-
testinal resection in CD patients improved HRQOL in the 
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psychological state, and environment  [9, 10] . It is recog-
nized as an accurate reflection of CD activity, and thus 
therapeutic efficacy  [11] . As such, a well-established goal 
of surgery is to achieve and maintain improved patient 
health status  [12] . The effect of surgery on the HRQOL of 
CD patients is contentious, particularly with potential 
postoperative complications, disease recurrence in the 
long term, and in the era of biologic agents. No review has 
systematically evaluated the HRQOL of CD patients fol-
lowing intestinal resection.

  Objectives 

 We conducted a systematic review to evaluate the ef-
fect of intestinal resection on the HRQOL of CD patients, 
their satisfaction toward surgery, and any predictors of 
HRQOL after surgery.

  Methods 

 The protocol for this systematic review was registered with the 
PROSPERO International prospective register of systematic re-
views prior to data extraction in accordance with their quality stan-
dards (registration No. CRD42016044171). This systematic review 
is structured with consideration for previously published guide-
lines and in accordance with the PRISMA statement for conduct-
ing systematic reviews (online suppl. Table 1; for all online suppl. 
material, see www.karger.com/doi/10.1159/000453590)  [13, 14] .

  Search Strategy 
 A systematic search of OVID MEDLINE was conducted using 

MeSH terms “Crohn disease” AND “quality of life,” limited to 
studies in English Language and published from 1995 onward. We 
performed a further search of Embase and Cochrane databases as 
well as the bibliographies of included articles to identify addition-
al references.

  Eligibility Criteria 
 We included prospectively designed and retrospective observa-

tional studies in patients diagnosed with CD, who had undergone 
intestinal resection. We excluded studies that did not evaluate 
HRQOL at baseline prior to surgery.

  Study Selection and Data Extraction 
 Titles and abstracts identified through the searches were 

screened for relevance by 2 reviewers. Data were extracted using 
standardized pre-specified forms and included overall patient de-
mographics, pre-operative medications, and follow-up period. 
With regard to surgery, data were collected on type of intestinal 
resection, indication for surgery, and need (elective, emergent, or 
urgent) of surgery. In relation to HRQOL, we collected data on 
HRQOL before and after surgery, patient satisfaction, and any re-
ported predictors or factors associated with postoperative HRQOL. 
We assessed the risk of bias according to the US Preventive Ser-

vices Task Force Quality Rating Criteria (online suppl. Table 2) 
 [15] . Quality of included studies was further evaluated by study 
design, follow-up methodology, and consistency of follow-up.

  Short-Term versus Long-Term HRQOL 
 The distinction between short- and long-term HRQOL in pa-

tients with CD is important given the immediate postoperative im-
pact of surgery on functional status, the risk of disease recurrence, 
and the young age of affected patients. For the purposes of this 
study, a follow-up of up to 1 year was considered short term. This 
was deemed appropriate as most patients had recovered function-
ally from any minor postoperative complications, therefore, en-
abling adequate time for early disease recurrence which can occur 
in up to one-third of patients within the first year post surgery  [16] .

  Results 

 Nine studies were eligible for the final review ( Fig. 1 ) 
 [17–25] . Two studies  [21, 22]  originated from the same 
tertiary center during the same recruitment period with 
the only difference being the duration of follow-up. Thus, 

OVID MEDLINE search
15/05/2016

MeSH terms
“Crohn disease” AND “quality of life”

Search limitations
English Language

published 1995–current

478 citations identified

9 articles included in final review

Additional search of Embase, Cochrane
database and bibliographies of included studies

1 articles identified

                 470 articles excluded
-  Review/letters/comments/editorials
-  Studies not related to intestinal resection
-  Studies did not assess QOL

  Fig. 1.  Search algorithm. QOL, quality of life. 
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only the study with longer follow-up was included in the 
tabulated synthesis  [22] . In one study, the prescribed 
medications were reported in a separate study on the 
same cohort of patients, and thus, relevant data were ob-
tained from this study  [26] .

  HRQOL Instruments 
 HRQOL instruments used in the included studies 

were either generic or gastrointestinal-specific mea-
sures. Three studies used the Short-Form 36 (SF-36) 
item questionnaire  [27],  and 1 study used a modified 
version of the SF-36, the Health Status Questionnaire 
 [22] . Two studies used the generic Cleveland Global 
Quality of Life questionnaire  [17, 18, 28],  and further 
separate studies used the Treatment Satisfaction Ques-
tionnaire  [20, 29] , Time Trade-Off Technique instru-
ment  [23, 30],  and Direct Questioning of Objectives in-
strument  [23] . Gastrointestinal-specific HRQOL instru-
ments included the Gastrointestinal Quality of Life 
Instrument (GIQLI)  [19, 31]  and the Inflammatory 
Bowel Disease Questionnaire (IBDQ)  [24, 32]  each used 
in 1 study, and the Rating Form of Inflammatory Bowel 
Disease Patient Concerns instrument used in 2 studies 
 [23, 25, 33] . Details of the components and scoring 
 system of each HRQOL instrument are summarized in 
 Table 1 .

  Characteristics of Included Studies 
 In 9 studies, a total of 1,108 patients with CD under-

went intestinal resection. Two studies were randomized 
trials  [19, 24] , 3 further studies involved a single arm of 
prospectively enrolled patients undergoing intestinal re-
section  [20, 23, 25],  and 4 studies were retrospective ob-
servational studies derived from prospectively main-
tained databases  [17, 18, 21, 22] . Studies were published 
from 1997 to 2015 and recruitment period ranged from 
1994 to 2011. Four studies were conducted across Europe 
 [19, 20, 23, 25] , 3 were conducted in the United States  [17, 
18, 22],  and 1 conducted in Australia  [24] . The follow-up 
period varied from as early as 30 days to 5 years after sur-
gery with follow-up being through outpatient clinic, tele-
phone contact, or retrospective hospital record review 
from a prospectively maintained database. Two studies 
did not specify the method of follow-up  [19, 22] . Consis-
tency of follow-up was also varied; 3 studies had no pa-
tients lost on follow-up  [20, 23, 25]  while another 3 stud-
ies had more than 30% of patients who withdrew early or 
were lost on follow-up  [17, 22, 24] . One study did not 
report maintenance of follow-up  [19] . Further details of 
included studies characteristics are described in  Table 2 .

  Patient Demographics 
 There were about equal proportions of men and wom-

en across the studies (range 43–63% for men) and median 
age at the time of surgery ranged from 29 to 41 years. 
 Duration of disease was reported in 4 studies, ranging 
from 2 to 9.3 years (online suppl. Table 3). Pre-operative 
medications were reported in 5 studies and included cor-
ticosteroids (range 26–67%), any thiopurine (range 21–
83%), 5-ASA (range 23–57%), and methotrexate or other 
unspecified immunomodulators (range 18–30%; online 
suppl. Table 4). The use of specified biologic agents was 
only reported in the most recent included study with 
about one-quarters of patients (24%)  [24] .

  Characteristics of Surgery 
 Ileocolic resection was the most commonly performed 

intestinal resection (range 57–100%; online suppl. Ta-
ble 5). Colectomy (segmental, subtotal, or total) opera-
tions were also performed in up to 31% of cases and ad-
ditional operations included ileal pouch anal anastomo-
sis, strictureplasty, and perianal surgery  [17, 18, 20] . The 
vast majority of intestinal resections were performed 
electively (range 95–100%) and indications for surgery 
were most commonly bowel obstruction (range 23–79%), 
stricturing disease (24%), perforation (40–53%), and fail-
ure of medical therapy (4–29%).

  Effect of Intestinal Resection on HRQOL 
 HRQOL was evaluated at pre-operative baseline and 

during the postoperative follow-up period for all includ-
ed studies. For short-term HRQOL, all studies reported a 
significant improvement after intestinal resection and 
this was found as early as 30 days postoperatively  [17] . 
One study evaluated HRQOL 1 week after intestinal re-
section and reported a significant decline on SF-36 and 
total GIQLI score  [19] . However, by 2 weeks after surgery, 
patients had returned to their pre-operative baseline 
HRQOL, and by 4 weeks, significant improvements 
across all measures compared to baseline were reported. 
Five studies evaluated long-term HRQOL after intestinal 
resection, and all but one study found significant im-
provement in HRQOL lasting up to 5 years  [18, 20, 22–
24] . In the single prospective study that failed to find sig-
nificant improvement 2 years after surgery, this included 
patients with chronic inflammatory activity at follow-up 
(measured by the CD activity index)  [23] . When these 
patients were excluded from analyses, patient without 
chronic inflammatory activity described significant im-
provement across all HRQOL scales  [23] . In contrast, a 
retrospective study found that patients with longer fol-
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low-up (>12 months) compared to those with shorter fol-
low-up after surgery had greater improvements in 
HRQOL and that overall HRQOL was similar to the gen-
eral healthy population and better than a diabetic popula-
tion  [22] .

  Predictors of HRQOL after Surgery 
 Factors influencing HRQOL postoperatively were 

evaluated in 7 studies  [17–20, 22–24] . Two studies have 
reported conflicting findings as to whether gender affects 
improvement in HRQOL after surgery  [17, 23] . However, 
a larger prospective study found that male patients de-

scribed better HRQOL on SF-36 and IBDQ compared to 
female patients at pre-operative baseline and 6 and 
12 months after surgery, although there was no difference 
by 18 months ( p  = 0.57)  [24] . Age was not commonly eval-
uated, with only one study finding that increased age (>49 
years) was associated with less improvement in HRQOL 
compared to younger patients at early follow-up (9 
months)  [21] , although this difference was not observed 
at longer follow-up (median 16 months)  [22] . Smoking 
was associated with less improvement compared to non-
smokers in HRQOL after intestinal resection in 2 studies 
although there is still notable improvement regardless of 

Table 1.  Instruments evaluating HRQOL in CD

System Components

Generic HRQOL instruments
SF-36
HSQ

36 items across 8 domains which can be summarised under either physical component or mental component. 0–100 
scale for each item.
Physical component domains are (1) physical function, (2) role physical, (3) bodily pain, and (4) general health.
Mental component domains are (1) mental health, (2) role emotional, (3) social function, and (4) vitality.
HSQ is a modified version of SF-36 with an additional 3 items relating to mental health.

CGQL 3 items on (1) current QOL, (2) quality of health, (3) energy levels. Each item is rated on a scale from 0 to 10.
Scores across the 3 items are summed; higher scores indicate better HRQOL. This total score can be either divided 
by 30 to produce the utility CGQL score, or reported as a mean of the 3 scores.

TSQ 12 items across domains including hospitalization (length of stay), surgical factors (complications, size of scar, pain) 
and time to resumption of daily activities. Each item is rated on a scale from 0 to 5.
Importance of these items are rated on a scale from 0 to 6.

TTO 2 hypothetical options presented to either continue in current health state for a defined number of life years or in full 
health for shorter period.
Value is expressed as a ratio of number of life-years in current health to full health, producing a score from 0 to 1 
with higher scores indicating a better HRQOL.

DQO 3 life objectives with category scaling for importance on a scale from 0 to 10. Category scaling used to measure 
patient’s ability to achieve each objective in present health status on a scale from 0 to 1.
Score is a weighted average determined by patient’s ability to achieve objectives, weighted by importance values 
(higher scores indicating better HRQOL).

Gastrointestinal-specific HRQOL instruments
GIQLI 36 items across both generic and gastrointestinal-specific symptoms. Each item is rated on a 5 point Likert scale and 

summed together (range 0–144) with higher scores indicating better HRQOL.

IBDQ Physician-administered instrument consisting of 32 items across 4 domains: (1) bowel symptoms, (2) systemic 
 symptoms, (3) emotional function, and (4) social function.
Each item is rated from 1 to 7 and the individual score summed together (higher score indicated better HRQOL).

RFIPC 25 items across 3 domains of (1) physical problems, (2) social problems, and (3) emotional problems. Each item is 
rated on a scale from 0 to 100.
Scores are calculated as a mean of the 25 items with higher scores demonstrating improved HRQOL.

 CGQL, Cleveland Global Quality of Life questionnaire; DQO, Direct Questioning of Objectives Instrument; GIQLI, Gastrointestinal 
Quality of Life Instrument; IBDQ, Inflammatory Bowel Disease Questionnaire; RFIPC, Rating Form of Inflammatory bowel disease 
Patient Concerns instrument; SF-36, Short-Form 36 item questionnaire; TSQ, Treatment Satisfaction Questionnaire; TTO, Time Trade-
Off Technique; QOL, quality of life.
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smoking status  [18, 24] . In 3 studies that evaluated the ef-
fect of open approach compared to laparoscopic approach 
to intestinal resection, none found any significant differ-
ence in HRQOL up to 18 months of follow-up  [19, 20, 24] . 
There are inconsistencies with regards to the impact of 
postoperative complications and disease recurrence being 
associated with limited improvement in HRQOL. Two 
earlier prospective studies found that both were signifi-
cant determinants of postoperative HRQOL, while the 
most recent study that was included failed to find signifi-
cant associations with either factor  [17, 23, 24] . Receiving 
a biologic therapy (adalimumab) was also not associated 
with any greater improvement in HRQOL after surgery in 
this randomized trial  [24] .

  Patient Satisfaction towards Surgery 
 Only 2 studies evaluated the patient satisfaction and 

their views toward surgery postoperatively  [17, 20] . Up to 
80% of assessable patients were satisfied with their intesti-
nal resection and would undergo it again, if necessary  [17] . 
Of note, the majority (64%) of these patients had under-
gone an open approach. Conversely, another study of ileo-
colic resection found that 80% of patients who underwent 
an open approach and about 92% of patients who under-
went a laparoscopic approach would prefer a laparoscopic 
approach if they had to undergo the surgery again  [20] .

  Discussion 

 Strength of Evidence and Assessment of Bias 
 The strength of evidence was systematically assessed in 

this review. Across the 9 studies (including 2 studies orig-
inating from the same centre), 9 different HRQOL instru-
ments were used across both generic and gastrointestinal-
specific domains which precluded performing any meta-
analysis. Four studies involved prospectively enrolled 
patients and 5 studies were retrospective, although they 
were derived from prospectively maintained databases. 
Follow-up consistency ranged from 56 to 100% at speci-
fied time points, and the methods of follow-up also var-
ied, although most were conducted through assessment 
in outpatient clinic. Overall, the quality of included stud-
ies ranged from “fair” to “good” according to the US Pre-
ventive Services Task Force Quality Rating Criteria  [15] .

  Summary of Main Findings and Interpretation 
 This is the first systematic review to evaluate HRQOL, 

relevant predictors after intestinal resection, and satisfac-
tion toward surgery in CD patients. The main findings of 

this systematic review are that patients with CD report (1) 
significant improvement in HRQOL as early as 30 days 
and up to 5 years after intestinal resection  [17–20, 22–25] , 
(2) initial functional decline up to 2 weeks postoperative-
ly  [19] , and (3) high satisfaction toward their surgery with 
preference for a laparoscopic approach  [17, 20] . Lastly, 
gender, smoking, and disease recurrence were identified 
as potential predictors of HRQOL improvement after in-
testinal resection  [17, 18, 24] .

  Arguably, HRQOL is the primary outcome for pa-
tients with CD given the relatively young age of affected 
patients and the chronic disease course  [34] . It is well 
known that CD patients experience significant impair-
ment in their HRQOL compared to the general popula-
tion, particularly with pediatric onset  [35–37] . Surgery, 
specifically intestinal resection, is usually reserved for 
medical therapy failure or for mechanical problems such 
as obstruction, stricturing disease, or perforation  [38] . 
Yet the effect of surgery on HRQOL may be altered due 
to the evolved treatment landscape for CD patients over 
the last 2 decades, including established use of anti-tu-
mor necrosis factor agents and uptake of laparoscopic 
surgery  [39] .

  The consistent finding that HRQOL improves after in-
testinal resection across all included studies is reassuring 
for clinicians and patients. This marked improvement 
across the recruitment period ranging from 1994 to 2011 
highlights that surgery remains an established aspect of 
management despite increasing and possibly earlier use 
of biologic agents following initial diagnosis of CD  [40] . 
Included studies were conducted across Europe, the 
United States of America, and Australia; and thus, the 
findings are generalizable to cohorts worldwide. The va-
riety of adopted HRQOL instruments and their respec-
tive positive findings further demonstrate that intestinal 
resection is likely effective in improving broader facets of 
HRQOL including generic and gastrointestinal-specific 
aspects.

  Predictors of HRQOL after surgery for CD patients are 
less clear. Women reporting lower HRQOL at pre-oper-
ative baseline and in the short-term postoperative period 
are consistent with studies evaluating predictors of 
HRQOL in CD patients in general  [8, 41, 42] . However, 
the similar HRQOL reported by men and women by 
18 months after surgery may suggest that postoperative 
HRQOL is better explained by other factors such as smok-
ing or disease recurrence. Smoking is a well-established 
risk factor for CD and increases the risk of flares of disease 
activity and flares after surgery  [24, 43, 44] . However, this 
risk is reduced upon smoking cessation and a smoking 
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intervention programme involving counseling, and nico-
tine replacement therapy up to 8 weeks prior to surgery 
significantly reduces the risk of postoperative complica-
tions compared to those who continue to smoke  [44, 45] . 
While disease recurrence and activity as a predictor of 
postoperative HRQOL showed mixed results in the in-
cluded studies, this may be due to the limited number of 
studies and thus pooled cohort size  [23, 24] . It has other-
wise been associated with poorer HRQOL in CD patients 
 [46, 47]  including post surgery  [8, 37] , and the aim to im-
prove HRQOL should focus on inducing remission re-
gardless of a medical or surgical approach. It is uncertain 
whether disease duration prior to first surgery affects 
postoperative HRQOL. Although such patients would 
appear to have a more aggressive disease course mandat-
ing earlier surgery, Wright et al.  [24]  found no association 
with duration of disease of less than 10 years and HRQOL. 
This might suggest that surgery is effective in improving 
HRQOL regardless of prior disease course although this 
would depend on the extent of resection, need for a per-
manent ileostomy, and residual perianal disease includ-
ing incontinence, which are factors impacting patient 
health status  [48, 49] .

  There was no difference in the HRQOL of CD pa-
tients who underwent intestinal resection through a 
laparoscopic approach compared to open surgery  [19, 
20, 24] . Although a laparoscopic approach usually re-
quires a longer operating time and also risks requiring 
conversion to an open approach  [50] , it is associated 
with comparable or reduced perioperative complica-
tions and fewer incisional hernias  [51, 52] . Further-
more, patients undergoing laparoscopic surgery de-
scribe better cosmesis and most patients prefer a lapa-
roscopic approach if second surgery is required  [20, 36] . 
Nevertheless, patient satisfaction with the outcome of 
surgery is high, and patients should be offered either ap-
proach particularly when performed on an elective basis 
with consideration of the potentially increased cost as-
sociated with a laparoscopic approach and surgeon ex-
perience  [17] .

  Review Limitations 
 We acknowledge that the level of evidence of this sys-

tematic review is limited by the level of evidence of the 
included studies. We aimed to reduce assessment bias by 
appraising studies according to the US Preventive Ser-
vices Task Force Quality Rating Criteria and by evaluat-
ing follow-up consistency. We did not exclude studies 
that used non-validated HRQOL instruments for the pur-
poses of this study due to the lack of studies overall in the 

literature. Inconsistent reporting of data items including 
disease duration, pre-operative medications, and indica-
tions for surgery also limits interpretation with regards to 
predictors of HRQOL after surgery. The exclusion of 
studies published prior to 1995 reduces inclusion of CD 
patient cohorts that were treated with a different clinical 
approach, particularly with regards to medical therapy. 
Finally, our inclusion of only the studies that reported 
both pre-operative baseline and postoperative HRQOL 
enabled definitive interpretation as to the distinct role of 
intestinal resection in CD patients.

  Implications for Future Research 
 This review demonstrates that while intestinal resec-

tion is associated with improved HRQOL both in the 
short and long term, the timing of surgery and certain 
factors influencing postoperative HRQOL remain un-
certain. The heterogeneity of HRQOL instruments can 
obscure interpretation, and the use of established, vali-
dated instruments is warranted to enable definitive con-
clusions. The evaluation of HRQOL prior to and after 
surgery would also allow clear understanding of how sur-
gery impacts HRQOL without problematic confounding 
factors such as disease activity, cigarette smoking, and 
different medical therapy. Lastly, the role of intestinal re-
section amidst the growing trend toward early introduc-
tion of biologic agents in patients at high risk of disabling 
disease is less clear  [53] . Findings from the LIR!C trial 
may help elucidate the appropriate timing of surgery 
 [54] .

  Conclusion 

 Intestinal resection for CD patients improves HRQOL 
across both generic and gastrointestinal-specific domains 
in the short and long term. Gender, smoking influence 
post-operative HRQOL, and disease recurrence are also 
likely factors. Patients describe high satisfaction toward 
their surgery although patients tend to prefer a laparo-
scopic approach compared to open surgery.
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