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A B S T R A C T   

Background: Current reviews have primarily focused on the effect of exercise on colorectal cancer patient’s 
functional abilities and cardiorespiratory performance. There is a need for more comprehensive studies to 
determine the effects of exercise on different components. We aimed to investigate recent pre-operative and post- 
operative exercise interventions conducted in patients undergoing or scheduled for colorectal cancer surgery. 
Methods: The PRISMA guidelines were followed. PubMed, Web-of-Science (WoS) and Scopus databases were 
searched. The Physiotherapy Evidence Database (PEDro) tool provided the methodological quality and risk of 
bias for the included trials. The review findings are presented using the principles of narrative synthesis. The 
synthesis process encompasses steps such as “developing a preliminary synthesis, exploring relationships within 
and between studies, and assessing the robustness of the synthesis.” 
Results: The combined use of aerobic and resistance exercises reduces hospital stay in the preoperative period, 
long-term exercise interventions significantly improve functional parameters, and progressive relaxation exer
cises performed during the preoperative and postoperative periods reduce anxiety. 
Conclusions: Long-term and combined (relaxation, aerobic and resistance) rehabilitation in colorectal cancer 
surgery is essential to improve the physical and psychological parameters of patients. Further studies should 
focus on more comprehensive, long-term exercise programs and separately investigate the effects of each exercise 
type.   

Background 

Colorectal cancer is the third most common type of cancer world
wide, with an increasing incidence due to changing lifestyles [1,2]. 
Colorectal cancer can manifest with many symptoms, including rectal 
bleeding, changes in bowel habits, weight loss and abdominal pain. The 
link between dietary habits and the risk of colorectal cancer is widely 
comprehended. Studies have shown that the consumption of red meat, 
alcohol, and processed foods, in particular, increases the risk of colo
rectal cancer [3]. 

Another risk of colorectal cancer is physical inactivity. Due to the 
fast-paced and intense work routines, individuals have increasingly 
adopted sedentary lifestyles in recent years. This condition, compre
hended for its numerous adverse effects, also contributes to an increased 
risk of colorectal cancer [4,5]. Over the past few decades, there has been 

an improvement in the prognosis of individuals diagnosed with colo
rectal cancer [6]. The main objective following colorectal surgery is the 
swift restoration of gastrointestinal function and ensuring the person’s 
ability to return to daily life quickly [7]. Colorectal surgery patients 
were only subjected to pre-operative practices involving nutrition and 
medication approaches for many years. However, the inclusion of ex
ercise in this approach was recognized through studies demonstrating 
various benefits of exercise in the pre- and post-operative stages of 
different surgeries [7–9]. 

With the increase in types of colorectal cancer occurrence and life 
expectancy of the patients, there has been a rise in studies aimed at 
reducing post-operative length of hospital stay [10,11]. Research has 
shown that extended bed rest leads to muscle atrophy and weakness, 
raising the chances of post-operative complications such as atelectasis, 
delayed wound healing, and mortality [12]. Reduced cardiovascular 
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Muğla, Turkey. 

E-mail address: fatihozden@mu.edu.tr (F. Özden).  
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capacity constitutes a risk factor for many post-operative complications 
such as thrombosis, infection, and more [13,14]. 

Studies have indicated that aerobic and resistance training can 
enhance surgical patients’ muscle function and encourage mobility 
before and after colorectal cancer surgery [14]. While these studies have 
primarily focused on the patient’s functional abilities and cardiorespi
ratory performance, there is a need for more comprehensive studies to 
determine the effects of exercise on different components of these pa
tients. Furthermore, due to the limited number of participants and the 
scarcity of extensive studies, a consensus has not been reached regarding 
pre-operative and post-operative exercise programs for this patient 
group. 

We aimed to investigate recent pre-operative and post-operative 
exercise interventions conducted on patients undergoing or scheduled 
for colorectal cancer surgery. By assessing various approaches and their 
impact on different parameters, our goal was to contribute to developing 
an optimal exercise program that could reduce individuals’ post-surgical 
recovery time, enhance their functional level, and decrease 

complication rates. 

Methods 

Search strategy 

PRISMA guidelines were used during this systematic review (Ap
pendix 1) [15]. Two researchers in our study group utilized the PubMed, 
Web-of-Science (WoS) and Scopus databases to conduct a literature 
search in order to find relevant studies. The inclusion criteria for this 
study encompassed exercise studies involving patients who underwent 
bariatric surgery, with a publication date from August 2018 to August 
2023. The search for all databases were conducted in August 2023. The 
keywords used were “colorectal cancer surgery and exercise”, “colo
rectal cancer surgery and aerobic exercise”, “colorectal cancer surgery 
and resistance exercise”, “colorectal cancer surgery and endurance ex
ercise” (Appendix 2). During the initial search, a total of 202 studies 
were reviewed. 

Table 1 
The summary of the included trials.  

Author PEDro Time of 
Intervention 

Intervention Outcomes Results 

Min et al. [19] 8 Post-operative 
period 

IG: Stretching, ADL, low intensity RT, balance 
15 min twice a day 
CG: Usual care 

LOS 
PT-RHDS 
Physical 
characteristics 

IG: LOS reduced significantly (p:0.021), PT-RHDS 
scores improved significantly (p < 0.01), muscle mass 
increased significantly (p:0.03) 

Northgraves 
et al. [36] 

7 Post-operative 
period 

IG: RT +AT (%40–60 HRR) 3 per week 
CG: Instructed to maintain their normal exercise 
levels 

6MWT 
TUG 
SCT 
FTSTS 
HADS 
EORTCQLQ-C30 
HGD 
LOS 

IG: LOS reduced non significantly; 6MWT, TUG, 
FTSTS scores improved non significantly 

Taha et al. [34] 8 3–6 weeks prior to 
surgery 

IG: HIIT+RT 2X week 
CG: Physical activity education 

HADS-D 
HADS-A 

IG: HADS-D and HADS-A improved non significantly 

Mascherini et al. 
[38] 

6 Post-operative 
period 

IG: AT(30 min 3 times per week) + RT (3 sets 
8–12 rep 2X week) and mixed supervised/home- 
based exercise program for six months 
CG: Standard care 

6MWT 
6MWD 
SRT 
BM 
BIA 
HGD 
30CST 

IG: SRT, 30CST, 6MWT 
significantly increased (p < 0.01) 3 m after the 
surgery and fat mass reached lowest values in 6 m 
post-op 

Peng et al. [49] 8 Post-operative 
period 

PR-ERAS: RT + Breathing Exercises + Core 
Exercises 

I-FEED 
QOR-40 
HGD 

PR-ERAS: QOR-40, HGD, I-FEED scores improved 
significantly 

Berkel et al.  
[37] 

7 Post-operative 
period 

IG: HIIT (Moderate İntensity) + RT 3 times per 
week 
CG: Usual care 

VO2 max 

LOS 
Complication 
Rate 
HGD 
TUG 
QF Strength 

IG: Complication Rate was significantly lower 
(p:0.024), 

Onerup et al.  
[20] 

7 Pre- and post- 
operative period 

IG: Daily medium intensity AT 30 min + IMT 
CG: Usual care 

Self-Recovery 
HbA1c 
CCI 
IGF-1 
IGFBP-3 

No significant effect 

Karlsson et al.  
[50] 

6 Pre-operative 
period 

IG: Breathing exercises + RT + AT 2–3 times per 
week 
CG: Usual care 

PRP 
Adverse events 
IMS 

IG: IMS increased significantly (p:0.04) 

Özhanli et al.  
[35] 

6 Pre and 
Postoperative 
Period 

IG: Breathing and relaxation exercises daily 
CG: Usual care 

SF-MPQ 
STAI 
BP 
Cortisol level 

IG: Lower postoperative pain and anxiety levels and a 
lower rate of using opioid analgesic on postoperative 
day 0 compared to the control group 

“IG: Intervention Group, ADL: Activities of Daily Living, RT: Resistance Training, CG: Control Group, LOS: Length of Stay, AT: Aerobic Training, PT-RHDS: Patient- 
perceived readiness for hospital discharge, 6MWT: 6 Minute Walking Test, BP: Blood Pressure, STAI: State-Trait Anxiety Inventory, SF-MPQ: Short Form of McGill 
Pain Questionnaire, PRP: Postoperative Recovery Profile, IGFBP-3: IGF-binding protein 3, IGF-1: insulin-like growth factor, CCI: comprehensive complication index, 
HbA1c: glycosylated hemoglobin, HGD: Handgrip Dynamometer, TUG: Timed Up and Go Test, QOR-40: quality of recovery score, I-FEED: GI function, 6MWD: 6 
Minute Walking Distance, HADS: Hospital Anxiety and Depression Scale, SCT: Stair Climb Test, FTSTS: Five Times Sit To Stand Test, EORTCQLQ-C30: EORTC Quality 
of Life Questionnaire-C30, HIIT: High Intensity Interval Training, IMS: Inspiratory Muscle Strength, SRT: Sit and Reach Test, BM: Body Mass, BIA: Bioelectrical 
impedance analysis”. 
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Eligibility criteria 

The inclusion criteria for this study were (1) studies that included 
only exercise programs and (2) studies with a randomized controlled 
design. The exclusion criteria for this study were (1) studies for which 
only an abstract was available, (2) duplicate studies and (3) studies that 
include interventions other than preoperative or postoperative exercise 
approaches. 

Screening 

The datasets from the individual searches conducted by two re
searchers were imported into the Rayyan software developed by QCRI in 
Qatar [16]. Rayyan is a practical and automated tool for managing ar
ticles in systematic reviews. This software can automatically identify 
and remove duplicate records. Additionally, it allows for manually 
categorizing trials as ’yes,’ ’no,’ or ’maybe’ based on their 
title/summary. 

The two screening investigators assessed the eligibility of the trials 
using Rayyan’s features, considering the predefined inclusion and 
exclusion criteria. In cases where the two investigators had differing 
opinions on trial selection, a consensus was reached by consulting an 
expert academic specializing in surgical rehabilitation and experienced 
in systematic review methodologies. 

Synthesis of evidence 

The review findings are presented using the principles of narrative 
synthesis (Table 1). The synthesis process encompasses steps such as 
’developing a preliminary synthesis,’ ’exploring relationships within 
and between studies,’ and ’assessing the robustness of the synthesis.’ 
Subsequently, the results are presented, highlighting the trials’ quali
tative and quantitative characteristics [17]. The authors note that this 
systematic review protocol was not registered. 

Assessment of quality and risk of bias 

Quality assessments were carried out by two independent reviewers 
using PEDro scores. In instances of any discrepancies, a third researcher 
was consulted to resolve the matter. The PEDro scoring system com
prises 11 questions to evaluate specific aspects, including eligibility 
criteria, randomization, blinding, follow-up procedures, and analysis 
methods. Each question on the PEDro scale is responded to with either a 
’Yes’ or a ’No.’ The scores acquired from PEDro are used to categorize 
the study’s quality as ’excellent’ for scores of 9–10, ’good’ for scores of 
6–8, ’moderate’ for scores of 4–5, and ’poor’ for scores of 0–3 (Table 2) 
[18]. 

Results 

Length of hospital stay(LOS) 

A review of screening results provided nine studies. We examined 
components related to preoperative rehabilitation for patients with 
colorectal surgery (Fig. 1). In a recent study conducted by Min et al. [19] 
on a group of patients who underwent colorectal cancer surgery, a 
comprehensive multimodal rehabilitation program incorporating 
various exercise approaches (aerobic, resistance, core-focused, balance) 
was implemented during the postoperative period. This program was 
divided into several phases. The results indicated that this rehabilitation 
program significantly reduced the patient’s hospital stay compared to 
the control group and demonstrated the highest adherence to the pre
determined length of hospital stay, particularly within this group. In 
addition to these findings, patients in the exercise group, in the same 
study, reported feeling more prepared and personally better upon 
discharge from the hospital compared to patients in the control group. 
While these results align with many studies, some studies have observed 
contrasting outcomes. In another study examined in our systematic re
view conducted by Onerup et al. [20], hospital stay duration was 
identified as one of the primary outcome measures. However, the ex
ercise program implemented in this study did not significantly impact 
hospital stay duration. This difference in results could stem from various 
discrepancies in the interventions. In the study by Min et al. [19], 
comprehensive, diverse approaches involving exercises supervised by a 
physiotherapist were employed within a hospital setting. In contrast, the 
study by Onerup et al. [20] only incorporated aerobic exercises and 
resistance breathing exercises during hospitalization, followed by 
post-discharge instructions. The disparity could be attributed to the in
clusion of resistance exercises and the functionality-focused exercises 
used in the Min et al. study [19], potentially accelerating recovery by 
promoting an increase in the patient’s muscle mass. 

Anxiety and depression 

Before surgery, anxiety and depression related to the hospital envi
ronment are significant stress factors frequently observed in colorectal 
cancer surgery and major abdominal surgical procedures [21–23]. 
Cancer alone is a significant component that generates severe anxiety in 
an individual, and in addition, recent surgery can affect the patient’s 
mental state [24,25]. Even deterioration in functional status solely due 
to the effects of surgery on an individual’s physical condition can lead to 
issues such as depression and anxiety [26]. The positive effects of ex
ercise on individuals’ emotional and mental well-being are well-known 
[27–30]. In numerous studies, this effect has been observed not only in 
healthy individuals but also in individuals with cancer, the geriatric 
population, women in the postpartum period, and those diagnosed with 
fibromyalgia [31–33]. Based on these findings, Taha et al. [34] con
ducted a study involving 23 individuals over 3–6 weeks to determine the 
effects of a prehabilitation program combining aerobic and resistance 

Table 2 
PEDro scores of the included trials.  

Article Q-1 Q-2 Q-3 Q-4 Q-5 Q-6 Q-7 Q-8 Q-9 Q-10 Q-11 Total 

Min et al. [19] Y Y Y Y N N N Y Y Y Y 8 
Northgraves et al. [36] Y Y Y Y N N N N Y Y Y 7 
Taha et al. [34] Y Y Y Y N N N Y Y Y Y 8 
Mascherini et al. [38] Y Y N N N N N Y Y Y Y 6 
Peng et al. [49] Y Y N Y N N Y Y Y Y Y 8 
Berkel et al. [37] Y Y N N Y N Y N Y Y Y 7 
Onerup et al. [20] Y Y N N N Y Y N Y Y Y 7 
Karlsson et al. [50] Y Y N N N N Y Y Y N Y 6 
Özhanli et al. [35] Y Y N Y N N N Y N Y Y 6 

“Q-1: Eligibility criteria; Q-2: Random allocation; Q-3: Concealed allocation; Q-4: Baseline comparability; Q-5: Blind subjects; Q-6: Blind therapists; Q-7: Blind as
sessors; Q-8: Adequate follow-up; Q-9: Intention-to-treat analysis; Q-10: Between-group comparisons; Q-11: Point estimates and variability”. 
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exercises on individuals undergoing surgery for colorectal cancer. 
However, the results of this study did not show a statistically significant 
reduction in preoperative anxiety and depression levels among the 
intervention group individuals, and the change did not surpass the 
minimal clinically significant difference. The similarity in results be
tween the groups in the study could be attributed to the education 
provided to both groups about the effects of exercise on anxiety and 
physical condition before surgery. Other studies in the literature have 
also obtained similar outcomes in patients undergoing colorectal and 
abdominal surgery, thus making the effects of exercise on anxiety and 
depression symptoms in this group a subject of debate. Taking a 
different perspective, Ozhanlı et al. [35] conducted a study utilizing 
progressive relaxation exercises during the preoperative and post
operative periods to examine the effects of these exercises on anxiety, 
pain levels, and vital parameters in this group of patients. The exercises 

were administered before surgery and on the 1st, 2nd, and 3rd post
operative days. As a result, significant reductions in anxiety, pain levels, 
and systolic blood pressure, particularly on the 3rd postoperative day, 
were observed in the exercise group. To determine the effects of these 
components, longer-term, more comprehensive, and better-structured 
exercise programs need to be tested on larger patient populations. 

Functional performance 

Among the nine randomized controlled studies examined in our re
view, 4 of them utilized functional assessments as outcome measures. 
The functional assessments included 6MWT, 6MWD, TUG, SCT, FTSTS, 
30CST and HGD. In the study by Northgraves et al. [36], progressive 
resistance and aerobic exercise were administered twice weekly in ses
sions lasting 60 minutes. Following the intervention, improvements 

Fig. 1. PRISMA flow diagram of the study.  
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were observed in TUG, SCT, and 6MWT tests within the exercise group, 
while similar improvements were not observed in the group receiving 
standard care. In the study by Berkel et al. [37], patients undergoing 
colorectal resection were given 60 minutes of HIIT thrice a week for 
three weeks. However, statistically significant results could not be ob
tained in functional measurements. In another study, Mascherini et al. 
[38] applied resistance and aerobic exercises to the same group of pa
tients during the postoperative period, consisting of 8 sessions, and 
patients were encouraged to continue exercises at home after being 
discharged from the hospital. The patients who continued exercises at 
home observed improvements in all functional parameters (6MWD, 
30CST, SRT) at 3 and 6 months. These improvements peaked at the 
6-month mark, suggesting that a combination of home and supervised 
exercises could be utilized, revealing the long-term effects of exercise. 
However, when interpreting this study, considering the sample size is 
essential because it is a preliminary study. 

Complication rate 

Considering that many patients undergoing colorectal surgeries for 
cancer are at high-risk for complications after the procedure, investi
gating the effects of exercise in different forms on complication rates is 
critical. Literature has demonstrated that exercise reduces post- 
operative complications and side effects resulting from surgery. When 
examining the effects on the rate of surgery-related complications in 
patients undergoing colorectal surgery, the study by Berkel et al. showed 
that the prehabilitation intervention applied to high-risk colorectal 
surgery patients significantly reduced the risk of complications. In this 
study, Berkel et al. showed that high-risk patients could perform a more 
compelling exercise program involving high-intensity interval training 
without adverse effects and result in a positive outcome for the post- 
operative period [37]. 

Discussion 

The primary aim of this systematic review was to document the 
impact of exercise on individuals who had undergone or were planning 
to undergo surgery for colorectal cancer. Due to the global rise in the 
occurrence of colorectal cancer, there has been a growth in scientific 
research related to the field. Despite the increasing frequency of new 
treatment methods, surgical operation remains one of the foremost 
treatment methods for colorectal cancers. Colorectal cancers signifi
cantly impact an individual’s gastrointestinal system, functional and 
aerobic capacity, mental state, emotional well-being, and overall quality 
of life [39–43]. Additionally, complications arising from surgical pro
cedures, increased symptoms due to preoperative fear and stress, and the 
presence of risk factors for surgical procedures can lead to negative 
outcomes such as poor postoperative recovery and elongated hospital 
stay, worsening functional status, and general well-being. 

Exercise is a proven preventive and therapeutic approach before and 
after various surgical interventions. Different forms of exercise reduce 
preexisting risk factors before surgery, decrease the likelihood or 
severity of postoperative complications, provide patient education, 
shorten hospital stays, and facilitate a swift return to daily life activities, 
ultimately enhancing quality of life. Furthermore, recent studies have 
reported that exercise may reduce the risk of colorectal cancers and 
potentially decrease mortality risk among individuals diagnosed with 
cancer [44]. When we look at a more specific direction, a recent 
meta-analysis showed that different forms of exercise interventions, 
when used for 12 weeks or less, are effective on fatigue, quality of life, 
aerobic fitness, upper body strength, reduction in body fat, also more 
significant effects were seen if interventions were used for more than 12 
weeks in quality of life, cardiovascular fitness and reduction of body fat. 
In physiotherapist supervision, the effects of exercise on the quality of 
life and fatigue for these patients are significantly higher than in unsu
pervised treatment programs [45]. 

Sarcopenia, commonly observed in individuals with colorectal can
cer, is characterized by a reduction in muscle mass and quality [46–48]. 
Alongside the decrease in muscle mass, these individuals may experi
ence a decline in daily life activities and a reduced functional capacity. 
As with all patients, surgical interventions bring forth numerous risk 
factors in this group of patients as well. Completing an individual’s re
covery post-surgery and becoming active without prolonged bed rest is 
critical due to the adverse effects of extended bed rest on cancer. 

In our systematic review, we conducted research to examine the ef
fects of exercise on individuals who have undergone or are scheduled for 
colorectal cancer surgery. We focused on randomized controlled studies 
conducted within the last five years that solely utilized exercise in
terventions. Many of the trials involved nutrition, behavioral and ex
ercise approaches combined. Therefore, these studies were not 
examined because they might prevent us from fully observing the effects 
of exercise on outcome parameters and could create a masking effect of 
other interventions. We identified nine studies that met our inclusion 
criteria. Among these nine randomized controlled studies, 6 included 
prehabilitation interventions, while the other three used postoperative 
approaches. Most exercise interventions investigated the impact of 
combined aerobic and resistance exercise programs. The duration of 
exercise programs varied among the studies, with the duration of exer
cise programs ranging from 3 days to 6 weeks. In most studies, the same 
number and frequency of sessions were not applied to all patients, 
attributed to the differing scheduled surgery dates. In some studies, 
exercise programs included relaxation exercises, device-assisted resis
tance breathing exercises, and aerobic and progressive resistance 
exercises. 

When examining the results in terms of outcome measures, we can 
identify only one study demonstrating a statistically significant reduc
tion in hospital stay, which is one of the crucial points for patients. 
However, this result might be attributed to the fact that hospital stay was 
not utilized as an outcome parameter in the other studies, and the ex
ercise programs’ duration could be a contributing factor. Functional 
measurements, one of the most critical components determining pa
tients’ quality of life and daily life activities, have not been consistently 
examined in each study, as mentioned above, and have not been 
consistently included as outcome parameters in the articles. Among the 
three studies that examined functional capacities, only the study by 
Mascherini et al., which employed a long-term exercise program, 
observed time-dependent positive statistically significant effects in 
functional tests within the exercise group. Examining the impact of ex
ercise on the control of mental and emotional influences in this patient 
group, which is another issue deeply affecting daily life, the study by 
Özhanli et al. that we reviewed utilized progressive relaxation exercises 
[35]. In a short period, this study demonstrated significant reductions in 
systolic blood pressure, pain levels, and anxiety within the exercise 
group during the postoperative period. Symptoms such as anxiety and 
depression were not used as outcome measures in the other studies. 

Limitations 

Our study has certain limitations. One examined study is a pre
liminary article, resulting in a small number of participants (3 in each 
group). Additionally, other studies also have low participant numbers. 
The variations in exercise program durations and the different methods 
employed can be another limitation, leading to diverse outcome mea
sures across the studies. Furthermore, in several studies, the need for 
uniform application duration for each patient in the intervention group 
complicates interpretation. 

Strengths 

In addition to the limitations, the strengths of our systematic review 
include the incorporation of highly current randomized controlled 
comparative studies conducted within the past five years and the 
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exclusion of studies with additional interventions to assess the pure ef
fect of exercise in the examined studies. 

Conclusion 

The parameters analyzed by our study were functional performance, 
anxiety and depression, LOS and complication rate. For all analyzed 
parameters, included studies in our review showed conflicting results 
which made effect of combined exercise on these outcomes debateable. 
For functional performance and LOS outcomes multimodal exercise 
programs with longer durations seems to be more effective. In conclu
sion, the combined use of aerobic and resistance exercises may reduce 
hospital stay duration when performed in the preoperative period, long- 
term exercise interventions significantly improve functional parameters, 
and progressive relaxation exercises performed during the preoperative 
and postoperative periods may reduce anxiety. However, the limited 
number of studies, heterogeneity of the analyzed studies and low sample 
size should be considered when generalizing the results of this system
atic review. Future studies should focus on more comprehensive, long- 
term exercise programs and separately investigate the effects of each 
exercise type. 
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Cavero-Redondo I, Martínez-Vizcaíno V. Effects of exercise-based interventions on 
postpartum depression: a meta-analysis of randomized controlled trials. Birth 
2017;44(3):200–8. 

[34] Taha A, Taha-Mehlitz S, Staartjes VE, Lunger F, Gloor S, Unger I, et al. Association 
of a prehabilitation program with anxiety and depression before colorectal surgery: 
a post hoc analysis of the pERACS randomized controlled trial. Langenbeck’s Arch 
Surg 2021;406:1553–61. 

[35] Ozhanli Y, Akyuz N. The effect of progressive relaxation exercise on physiological 
parameters, pain and anxiety levels of patients undergoing colorectal cancer 
surgery: a randomized controlled study. J Perianesth Nurs 2022;37(2):238–46. 

[36] Northgraves MJ, Arunachalam L, Madden LA, Marshall P, Hartley JE, MacFie J, 
et al. Feasibility of a novel exercise prehabilitation programme in patients 
scheduled for elective colorectal surgery: a feasibility randomised controlled trial. 
Support Care Cancer 2020;28:3197–206. 

[37] Berkel AE, Bongers BC, Kotte H, Weltevreden P, De Jongh FH, Eijsvogel MM, et al. 
Effects of community-based exercise prehabilitation for patients scheduled for 
colorectal surgery with high risk for postoperative complications: results of a 
randomized clinical trial. Ann Surg 2022;275(2):e299. 

E. Ekici et al.                                                                                                                                                                                                                                    

http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0001
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0001
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0002
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0002
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0003
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0003
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0003
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0004
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0004
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0005
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0006
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0006
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0007
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0007
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0007
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0008
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0008
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0009
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0009
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0010
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0010
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0011
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0011
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0012
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0012
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0013
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0013
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0013
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0014
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0014
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0014
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0014
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0015
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0016
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0016
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0017
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0017
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0017
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0018
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0018
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0018
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0019
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0019
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0019
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0020
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0020
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0020
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0020
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0021
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0021
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0022
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0022
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0023
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0023
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0024
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0025
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0025
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0025
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0026
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0026
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0026
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0027
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0027
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0028
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0028
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0029
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0029
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0030
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0030
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0030
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0031
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0031
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0031
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0032
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0032
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0032
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0033
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0033
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0033
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0033
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0034
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0034
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0034
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0034
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0035
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0035
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0035
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0036
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0036
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0036
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0036
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0037
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0037
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0037
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0037


Surgery in Practice and Science 15 (2023) 100227

7

[38] Mascherini G, Ringressi MN, Castizo-Olier J, Badicu G, Irurtia A, Stefani L, et al. 
Preliminary results of an exercise program after laparoscopic resective colorectal 
cancer surgery in non-metastatic adenocarcinoma: a pilot study of a randomized 
control trial. Medicina (B Aires) 2020;56(2):78. 

[39] John S, George S, Primrose J, Fozard J. Symptoms and signs in patients with 
colorectal cancer. Colorectal Dis 2011;13(1):17–25. 

[40] Hamaker ME, Prins MC, Schiphorst AH, van Tuyl SA, Pronk A, van den Bos F. Long- 
term changes in physical capacity after colorectal cancer treatment. J Geriatr Oncol 
2015;6(2):153–64. 

[41] Gillis C, Richer L, Fenton TR, Gramlich L, Keller H, Culos-Reed SN, et al. Colorectal 
cancer patients with malnutrition suffer poor physical and mental health before 
surgery. Surgery 2021;170(3):841–7. 

[42] Curless R, French J, Williams G, James O. Comparison of gastrointestinal 
symptoms in colorectal carcinoma patients and community controls with respect to 
age. Gut 1994;35(9):1267–70. 

[43] Marventano S, Forjaz MJ, Grosso G, Mistretta A, Giorgianni G, Platania A, et al. 
Health related quality of life in colorectal cancer patients: state of the art. BMC 
Surg 2013;13(2):1–7. 

[44] Oruç Z, Kaplan MA. Effect of exercise on colorectal cancer prevention and 
treatment. World J Gastrointest Oncol 2019;11(5):348. 

[45] Singh B, Hayes SC, Spence RR, Steele ML, Millet GY, Gergele L. Exercise and 
colorectal cancer: a systematic review and meta-analysis of exercise safety, 
feasibility and effectiveness. Int J Behav Nutr Phys Act 2020;17:1–14. 

[46] Cruz-Jentoft AJ, Sayer AA. Sarcopenia. Lancet North Am Ed 2019;393(10191): 
2636–46. 

[47] Miyamoto Y, Baba Y, Sakamoto Y, Ohuchi M, Tokunaga R, Kurashige J, et al. 
Sarcopenia is a negative prognostic factor after curative resection of colorectal 
cancer. Ann. Surg Oncol 2015;22:2663–8. 

[48] Vergara-Fernandez O, Trejo-Avila M, Salgado-Nesme N. Sarcopenia in patients 
with colorectal cancer: a comprehensive review. World J Clin Cases 2020;8(7): 
1188. 

[49] Peng L-H, Wang W-J, Chen J, Jin J-Y, Min S, Qin P-P. Implementation of the pre- 
operative rehabilitation recovery protocol and its effect on the quality of recovery 
after colorectal surgeries. Chin Med J 2021;134(23):2865–73. 

[50] Karlsson E, Farahnak P, Franzen E, Nygren-Bonnier M, Dronkers J, van 
Meeteren N, et al. Feasibility of preoperative supervised home-based exercise in 
older adults undergoing colorectal cancer surgery–a randomized controlled design. 
PLoS ONE 2019;14(7):e0219158. 

E. Ekici et al.                                                                                                                                                                                                                                    

http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0038
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0038
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0038
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0038
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0039
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0039
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0040
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0040
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0040
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0041
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0041
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0041
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0042
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0042
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0042
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0043
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0043
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0043
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0044
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0044
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0045
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0045
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0045
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0046
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0046
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0047
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0047
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0047
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0048
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0048
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0048
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0049
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0049
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0049
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0050
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0050
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0050
http://refhub.elsevier.com/S2666-2620(23)00073-6/sbref0050

	The effect of exercise in patients with colorectal cancer surgery: A systematic review
	Background
	Methods
	Search strategy
	Eligibility criteria
	Screening
	Synthesis of evidence
	Assessment of quality and risk of bias

	Results
	Length of hospital stay(LOS)
	Anxiety and depression
	Functional performance
	Complication rate

	Discussion
	Limitations
	Strengths

	Conclusion
	Funding
	Ethical approval
	Consent to participate
	Availability of data and material
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	References


