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Abstract

The Enhanced Recovery after Surgery (ERAS) mod&tgmates several elements of
perioperative care into a standardised clinicalhwaly for surgical patients. ERAS
programmes aim to reduce the rate of complicationprove surgical recovery, and limit
postoperative length of hospital stay (LOHS). Omeaaof growing interest that is not
currently included within ERAS protocols is the usfeexercise prehabilitation (PREHAB)
interventions. PREHAB refers to the systematic psscof improving functional capacity of
the patient to withstand the upcoming physiolog&iaéss of surgery. A number of recent
systematic reviews have examined the role of PREA®& to elective intra-cavity surgery.
However, the results have been conflicting andfeidige conclusion has not been obtained.
Furthermore, a summary of the research area fowussxclusively on the therapeutic
potential of exercise prior to intra-cavity surgesyyet to be undertaken. Clarification is
required to better inform perioperative care andaade the research field. Therefore, this
“review of reviews” provides a critical overview ofirrently available evidence on the effect
of exercise PREHAB in patients undergoing i) corgratery bypass graft surgery (CABG),
i) lung resection surgery, and iii) gastrointeatirand colorectal surgery. We discuss the
findings of systematic reviews and meta-analysed smpplement these with recently
published clinical trials. This article summarisiks research findings and identifies pertinent
gaps in the research area that warrant furtherstigagion. Finally, studies are conceptually
synthesised to discuss the feasibility of PREHABRlimical practice and its potential role

within the ERAS pathway.
Keywords

Exercise training; Prehabilitation; Presurgicalipey Intra-cavity surgery; Enhanced

Recovery after Surgery
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1. Introduction

Major surgery represents a considerable stressoolfler adults. The majority of surgical
patients are over 60 years old [1] and often preseiitiple comorbidities with a decreased
ability to cope with trauma. These age-related inmpants in physiological function, coupled
with the raft of metabolic and hormonal perturbasidghat occur in response to surgery, often
lead to a longer convalescence for elderly patigitsin particular, major intra-abdominal
resections are associated with an in-hospital stayp to 10-days [3] and complication rates

of 15-20% [4, 5].

The Enhanced Recovery after Surgery (ERAS) pathwasyinitiated in the 1990s by a group
of academic surgeons to improve perioperative satbese patients [6]. The ERAS model
was originally developed for colorectal surgery bas now been applied to almost all major
surgical specialities [7] and represents a paradiliit towards a multimodal, patient-centred
approach to surgical care. ERAS is designed to fyake physiological and psychological

response to surgical trauma by integrating a ramfgevidence-based components into a
standardised clinical pathway. Ultimately, ERAS graammes aim to reduce the rate of
complications, improve surgical recovery, and lirpdstoperative length of hospital stay
(LOHS). Indeed, a number of recent meta-analyticgeres have reported a 30% to 50%
reduction in LOHS and complication rates in coltaésurgery patients receiving treatment
through the ERAS pathway compared to traditionaloperative care [8-12]. Furthermore,

this reduction has been achieved without compramgipiatient safety [10] and is associated

with lower healthcare costs [9].

There are 24 core elements of ERAS that are digétb along the patient pathway, as
outlined recently by Ljungqvist and colleagues [@he area that is not currently included

within ERAS protocols, although it is a growinglfieof interest, is the use of preoperative
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exercise or prehabilitation (PREHAB) interventioBREHAB refers to the systematic
process of improving functional capacity of the igatt to withstand the upcoming
physiological stress of surgery [13]. The concdpPREHAB is contingent on the principle
that patients with higher levels of fithess gergraéxhibit reduced postoperative
complications and improved clinical outcomes [1fhe application of PREHAB prior to
intra-abdominal and intra-thoracic surgery hasiveckeconsiderable attention in recent years
[15-19]. However, the results of existing systemateviews have been conflicting.
Clarification is required to better inform periopBve care and to identify pertinent gaps in

the research area that warrant further investigatio

To address this issue, a recent scoping reviewha8]provided an extensive overview of the
PREHAB literature. The review included all typessofrgery and non-exercise pulmonary
interventions, such as inspiratory muscle trair{iMjT) and incentive spirometry. Given that
the effectiveness of PREHAB may differ between amasi types of surgery and different
methods of preoperative therapy, a “review of rergiethat focuses exclusively on exercise
interventions prior to intra-cavity resection is rveeated. Therefore, this review aimed to
evaluate the effect of exercise PREHAB on physitaless, LOHS and postoperative
complications in patients undergoing elective maijoatra-abdominal and intra-thoracic

surgery.

2. Process of review

We conducted the literature search in PubMed (MENBE)I and Google Scholar databases
from 2006 to 2016 using a combination of keywordshsas prehabilitation, preoperative,
surgery, aerobic exercise, resistance trainingsighl/function, abdominal, thoracic, cardiac,
colorectal, and lung. Keywords were also combineth wthe following Medical Subject

Headings (only relevant for search in PubMed): pesative period, thoracic surgery,
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colorectal surgery, exercise, and exercise ther&pgus was on systematic reviews and
meta-analyses, although these were also suppletheiiie available individual studies. We
definedPREHAB as a structured regimen of aerobic and/or resist&maining, either home-
based or in a supervised setting, prior to majectele intra-cavity surgerylntra-cavity
surgery was defined as elective intra-abdominal and itlicaacic surgery [16]. In the cases
of systematic reviews or meta-analyses that citedies that included other types of surgery
(e.g. orthopaedic) or the predominant use of pubmpmterventions (e.g. IMT), pertinent
individual studies cited within the meta-analysesravreviewed independently. Finally, we
discuss whether the current evidence-base supthartsiclusion of PREHAB within ERAS

pathways.
3. PREHAB in Intra-Thoracic Surgery

3.1. Coronary Artery Bypass Graft Surgery

Two well-designed meta-analyses [21, 22] have vesikethe effects of PREHAB in cardiac
patients awaiting coronary artery bypass graft (GABurgery. The majority of studies cited
within these reviews, however, exclusively involveducational interventions and/or IMT.
For example, Hulzebos and colleagues [21] reviewight randomised controlled trials
(RCTs), six of which only included the use of nomeise pulmonary interventions. We
identified just three studies, all of which were RCthat involved the predominant use of
exercise training as the PREHAB intervention [23-26 a small pilot RCT using the six
minute walk test (6MWT) distance as the primarycoute [23], 17 patients engaged in eight
weeks of aerobic exercise (walking and cycling &%8maximal oxygen consumption
[VO2mad) and resistance exercises (body weight and essist bands) twice per week.
Compared with control, the PREHAB group improved\WW distance and 5-metre gait

speed at the preoperative (6MWT: 136 metres; Sangéit speed. -1.6 sec) and 3-month



101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

postoperative (6MWT: 123 metres; 5-metre gait spek@ sec) reassessments. No reduction
in LOHS was found between groups (PREHAB = 5.3& days; CON = 5.1 £+ 1.4 days),
suggesting that the improvement in functional cdpamay not translate into favourable
clinical outcomes. A lack of change in LOHS wasoatsported following 10 weeks of
combined aerobic exercise training (40 minutesQf# 6naximum heart rate [HRJ]) and
mental stress reduction in 117 patients schedwe@ABG and/or valve surgery (PREHAB
= 6 days [range: 5 to 8]; CON = 6 days [range: BJ)o[24]. The absence of an objective
measure of physical fithess means it is unknowntidrePREHAB improved patients’
fitness prior to surgery. Moreover, it is importaminote that the sample sizes for both studies
were calculated in order to provide power to detdwnges in either objective [23] or

subjective [24] measures of function, rather thamaal outcomes.

In the only RCT conducted with CABG patients thadHLOHS as the primary outcome
measure, 246 patients awaiting elective surgernC#BBG were randomised to receive either
a multi-dimensional preoperative intervention ouvalscare [25]. The intervention consisted
of 30 minutes of supervised aerobic exercise (0% of VQmay, in addition to a variety of

mobility exercises, twice weekly for approximateight weeks (mean duration: 8.3 weeks).
Patients who received the PREHAB intervention st less day in hospital overall (95%
Cl: 0.0 to 1.0), and 2.1 hours less time in ICU%PEI: -1.2 to 16.0) compared to the control
group. The PREHAB group also displayed a greatatitguof life during the waiting period

(measured by the SF-36), which continued up targixths after surgery. Thus, engaging in
PREHAB in the waiting period for CAGB surgery prded an imminent patient benefit that
is likely to be meaningful. Furthermore, the authcalculated the cost of PREHAB would be
C$342 per day, and that an exercise test beforenteevention would cost C$240 [25].

Based on the rate of one day in a Canadian hogfi#115), a one day reduction in LOHS

would provide a net cost savings of approximateht 83 per patient per day.
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3.2. PREHAB in Lung Resection Surgery

Overall, the quality of evidence for PREHAB in lungsection surgery is poor, with the
research area being dominated by RCTs with smatpka sizes and singe-group
observational trials. In a recent systematic revi@®] of 10 studies consisting of 277
participants (Table 1) , only four studies were RCWith one study being a case control
study and the remaining five studies were prospeatohort trials. Furthermore, only four
studies included in the review were consideredgasd quality’ or above according to the
Physiotherapy Evidence Database (PEDro) scale. iNstianding the lack of high quality
studies, the findings indicated that PREHAB mayehbeneficial effects on physical fitness,
which is consistent with another systematic reviewpatients undergoing elective intra-
cavity surgery [16]. The authors also suggestetl tk¥HS and complication rates may be
reduced with PREHAB [19]. However, this conclusieas based on only two RCTs, both of
which included less than 30 participants. In a ragtalysis of 21 studies (5 RCTs) that
included 1189 patients from 2005 to 2013 [15], PRBHeduced LOHS by -4.83 days (95%
Cl: -5.9 to -3.76) and decreased the relative fiskdeveloping postoperative complications
(RR 0.45; 95% CI: 0.28 to 0.74) based on poole@ @i@mm nine studies. While the meta-
analysis did not quantify changes in exercise dapaseveral included studies reported
statistically significant improvements in 6MWT diste and V@ ranging from 20 metres
[26] to 170 metres [27] and from 2.3 mLkgin® [28] to 6.3 mL-kg -min* [27],
respectively. Furthermore, two studies also dematest an increment in the maximal

workload achieved during the cardiopulmonary exer¢est [29, 30].

Interestingly, simple walking regimens have beeowshto evoke discernible benefits to

patients awaiting lung resection. In an RCT withH®as the primary outcome measurement
[31], 60 patients with non-small cell lung cancBISCLC) received either usual care, or
engaged in walking exercise on a treadmill threees per day for one week (intensity and
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duration not reported) in addition to chest physoapy (breathing exercises and incentive
spirometry). The PREHAB group registered a sigaifity reduced LOHS in comparison
to the control group (5.4 + 2.7 vs. 9.7 £ 3.1 dayspectively). Compared with baseline
values, the PREHAB group also significantly inceshgheir pre-surgical walking duration
(18.2 £ 7.4 vs. 39.7 £ 16.2 minutes), distance (&M15 vs. 991 + 535 metres), and speed
(4.0 £1.0 vs. 5.0 £ 1.1 mph), although the testmglved non-standardised procedures and
the change in walking capacity was measured wighoups because the control group did
not participate in exercise testing. Neverthelesgrovements in clinical and functional
outcomes have also been reported following a sirfolar-week walking (10 — 30 minutes at
80% VOymax three times per week) and IMT (10 — 30 minuteyantervention prior to
lung cancer resection [32]. Compared to patierasivéng conventional chest physiotherapy
(breathing exercises for lung expansion), the PRBHK#oup increased 6MWT distance (-4.6
+ 20.3 vs. 50 £ 16.2 metres), reduced LOHS (1226tvs. 7.8 = 4.8 days), had fewer days
with chest tubes (7.4 + 2.6 vs. 4.5 + 2.9 days) exidibited less postoperative pulmonary
complications (7 vs. 2), respectively. Though tmelusion of IMT is likely to have
augmented the effects of exercise, these studies3d suggest that a short-term, simple
PREHAB protocol may improve pre-surgical functiomapacity and can have a substantial

benefit on convalescence, at least in patientstangdung resection.

In the only home-based study, Coats et al. [33¢stigated the effects of a 4 week PREHAB
intervention in NSCLC patients. The interventiogoluded 30 minutes of aerobic exercise at
60-80% of peak workload and free-weight resistasmacises (1-2 sets of 10-15 repetitions
with 1-2 kg dumbbells) for 3-5 times per week. ntrast to several previous studies, no
significant improvement was found in the WQx of the 13 patients to complete the
intervention. The lack of supervision in Coats ét[83] may have contributed to the

difference between studies; supervised programneesl tto be more effective than
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unsupervised programmes for improving function ideo adults [34]. Despite the lack of
change in VGQha Coats et al. [33] reported significant and claliy meaningful
improvements in the constant endurance test (frét279 seconds to 421 + 241 seconds)
and 6MWT distance (540 £ 98 metres to 568 + 101resgt Small improvements were also
noted in deltoid £ 1.8 £ 2.8 kg), tricepsA(1.3 + 1.8 kg) and hamstring\ 8.4 + 3.7 kQ)
muscle strength following PREHAB. While these chesigvere potentially trivial, an
increase in muscle strength prior to surgery may in important role in facilitating early
mobilisation, which is a key component of the ERge8hway. For this reason, measures of
muscle strength should be considered importanuiaré studies to assess the efficacy of

PREHAB in context of ERAS.

In summary, there is some evidence that PREHABIro@nove physical fithess prior to lung
resection surgery. These improvements appear tonéaningful and may translate into
favourable clinical outcomes. For example, studrmesasuring 6MWT distance reported an
increase of between 20 and 170 metres following HAEE with the majority of
improvements exceeding the minimal important défere previously reported in lung cancer
patients (22 - 42 metres) [35]. In addition, Coatsl colleagues [33] provided preliminary
evidence that PREHAB can enhance the force-gengraapacity of skeletal muscle. Even
so, the research area is dominated by poor qustitgies, mainly involving single-group
observational trials with small sample sizes. Ialso pertinent to note that the majority of
studies consisted of at least five hospital-baspeiwvised exercise sessions a week, therefore
a considerable time and resource (money, facility staffing availability) burden would be
placed on both the exercise provider and patierdrder to participate in the intervention.
Older persons are more likely to engage in exeratventions that are easily accessible,

do not require transport, and involve no out-ofyEicosts [36].

4. PREHAB in Intra-Abdominal Surgery
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4.1. Gastrointestinal and Colorectal Surgery

There are several published systematic reviewsentopic of PREHAB and surgery that
have included gastrointestinal and colorectal p&dieand a further four reviews that have
focused solely on colorectal and/or abdominal syr§g6-18, 37]. In 2014, a meta-analysis
[38] suggested that no recommendation can curréetlgnade regarding exercise training as
a routine intervention for colorectal cancer pasermdowever, this study [38] involved all
stages of the perioperative pathway. In the onlgtesyatic review to date specifically
evaluating PREHAB in patients awaiting surgerydolorectal cancer, Boereboom et al. [17]
identified eight studies with a total of 518 patgefrom 2009 to 2015, including five RCTSs,
two prospective cohort trials and one non-randodhisgerventional study. Results indicated
that exercise PREHAB improves functional capaatyd to a lesser extent cardiorespiratory
fitness prior to colorectal cancer resection. 6MWiktance was the preferred primary
outcome measure in five of the included studies (studies analysed the same data [39,
40]), with reported improvements of between 4 ngefdl] and 42 metres [42] compared
with control. However, there was no evidence olucedi LOHS or complications rates, and
thus the improvement in fithess may not translate reduced perioperative risk or improved

postoperative outcomes.

A similar finding was reported in a systematic esviby O’Doherty and colleagues [16]
including 10 studies from 1981 to 2011, contairbi2g patients awaiting elective intra-cavity
surgery. Four of the studies were RCTs and six vabservational. It was concluded that
PREHAB is effective in improving physical fithedspwever, the evidence for augmented
postoperative clinical outcome is limited. Severit# studies reported \i@R.x0r predicted
VO,max @S the primary outcome measure, with increasegpdb 8 mL-kg-min' found in
patients undergoing gastrointestinal surgery [48].beneficial effect of PREHAB on
objective measures of cardiorespiratory performdrasealso been demonstrated recently by

10
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West and colleagues [44] in neoadjuvant chemoradrapy (NACRT) patients, although a
non-randomised design was used and the intervetagiad six weeks, which may not be
applicable for colorectal surgery patients not eng NACRT because the duration exceeds

the median wait time between surgical consultasiod resection§31 days) [45].

There appears to be a collective difficulty of ceriing promising results in a laboratory
environment into meaningful improvements in thaickl setting. This may be related to the
design and conduct of exercise interventions, arabge all studies in this research area
report measures of physical fithess as the primatgome measure and are underpowered to
detect differences in clinical outcomes. It hasnbseggested that 400 participants would be
required to detect a 10% reduction in the incidesicabsolute postoperative complications

with an alpha of 0.05 and a power of 0.80 [17]&be, these data do not currently exist.

In another systematic review [18] based on six R@GI/S8 patients) from 1997 to 2010, the
authors concluded that PREHAB may be effectiverihamcing physical fitness in surgical
patients awaiting abdominal resection. However,wt@nsidering the primary data from the
individual studies included within the review, rntady actually reported a PREHAB-induced
increase in physical fitness. Of the three stutbesieasure physical fithess prior to surgery,
Kim et al. [41] and Dronkers et al. [46] failed $thow changes in VQa.x and predicted
VO2omax respectively. Furthermore, Carli et al. [39] sleomthat the proportion of patients
with an improvement of> 20 metres in the 6MWT was actually greater in ansh
intervention group compared with the PREHAB grod{% vs. 22% preoperatively, and
41% vs. 11% postoperatively). Patients in the PRBHpoup were instructed to cycle seven
days per week (20-30 min at 50% of kiR progressing by 10% each week as tolerated) and
perform resistance training three times per weeklylveight and free-weight exercises until
volitional failure), whereas the sham interventammsisted of a recommendation to walk for
30 minutes every day. While task specificity (eaglking intervention and walking-based

11
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outcome measure) and the multiple imputation ajdaamounts of data (i.e. due to the high
attrition rates) may have contributed to the resunly 16% of the PREHAB group fully
adhered to the protocol. Thus, patients with a baseline fithess level may have found the
intensive and time-consuming design of the bikefggthening programme intimidating or
too difficult. This highlights the necessity to dimn appropriate balance between an exercise
stimulus that is sufficient to improve physicalngss, but also to maximise patient

engagement and safety.

In order to improve exercise compliance, the sagsearch group have since conducted three
trimodal home-based RCTs [42, 47, 48]. In all trstalies the frequency of aerobic exercise
was decreased from daily to three times per wéwkiraining intensity did not exceed 50%
HRmax and patients were allowed to choose their prefetype of exercise. The exercise
interventions lasted four weeks and were also aggxbmvith whey protein supplementation
and psychological support. The PREHAB group dispdbag greater improvement in 6MWT
distance compared with controls in all three stsidfeom 29.1 metres [47] to 41.6 metres
[48]), which was also associated with faster postatve recovery of 6GMWT performance 8
weeks following resection [from 45.2 metres [48]86.4 metres [42]]. Compliance in the
preoperative period was above 75% in all threeissyduggesting that exercising at home
may facilitate adherence to PREHAB programmes.dddbome-based cardiac rehabilitation
programmes have tended to show greater adherexdceaimtenance rates than supervised
hospital-based programmes [49]. However, consisteith other studies investigating
PREHAB in abdominal surgery, no differences betwB&EHAB and control groups were

found in LOHS, 30-day complication rate, or comation severity.

Generally, the literature shows that PREHAB prmicblorectal resection enhances walking
capacity by approximately 25 to 40 metres, and almo induce small improvements
cardiorespiratory fitness. The promotion of walkiogpacity prior to surgery has led to
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improved postoperative recovery of physical fitneskich is parallel with the objectives of
the ERAS pathway. However, the magnitude of chamgephysical fitness appears
insufficient or unable to translate into favourablmical outcomes, such as reduced LOHS
and complication rate. The lack of multi-centrede@aately powered RCTs certainly
underpin, at least in part, the negligible changeserioperative outcomes. It is also
conceivable that the current modalities of exerdd®EHAB, rather than the theory of

PREHAB per se, also contribute to the absence of improvementilcome measures.

There is a distinct lack of standardised PREHABdglines for patients undergoing major
intra-abdominal and intra-thoracic surgery, ostelgsdue to the conflicting findings in the
current literature. The majority of studies haveoined generic prescriptions of moderate-
intensity aerobic exercise, with resistance trajiess frequency included within PREHAB
protocols. Likewise, the primary endpoint was ugual measurement of cardiorespiratory
fitness such as V&Qax or 6MWT, presumably based on the well-establisheddtionship
between VQnax and perioperative outcome [14]. When resistan@nitrg has been
prescribed in PREHAB protocols, pertinent progranuesign variables have largely been
ignored and/or not reported. Given that PREHAB edireed as the systematic process of
improving functional capacity of the patient to k&tand surgical stress [13], and strength
training has consistently been shown to augmenttimmal ability in older adults [50],
further work is required to investigate the thergmebenefits of individualised resistance

training programmes prior to intra-cavity surgery.
5. A Rolefor PREHAB in the ERAS Pathway?

PREHAB appears to be effective for improving phgkittness prior to elective intra-cavity
surgery. Some studies have also reported an aatslerecovery of postoperative functional

capacity, which is a central tenet of ERAS pathw@ysHowever, the rate of complications
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and LOHS are also important endpoints for ERAS ,caral there is limited evidence
suggesting that PREHAB can modify these clinicatomes. Indeed, there appears to be a
collective difficulty of translating favourable amges in functional capacity into a reduction
in complication rates or LOHS. Furthermore, the angj of studies in the PREHAB
literature are included in multiple systematic esvs, meaning there are a small number of
primary studies and most of them are single-centned inadequately powered to detect

changes in any clinical endpoint.

The ERAS Society have published guidelines for ewad-based perioperative care in
elective colonic surgery [51]. The preoperative poments of the ERAS model are presented
in Table 2. For PREHAB to be considered a worthevtatidition to the ERAS pathway,
evidence is required demonstrating that the bemefitpresurgical exercise exceed current
practice in the preoperative period. Only two stsdio date, both involving colorectal cancer
patients, have administered PREHAB in the contdxEBAS. Li et al. [42] compared
PREHAB to a control group receiving standard ERASec whereas Gillis et al. [48]
compared PREHAB to a group undergoing exercise bitaion within ERAS. In
agreement with the totality of literature, bothdsés reported an increase in walking capacity
following PREHAB, but there were no improvementd.@HS nor complication rates when
compared to a standard ERAS programme [42, 48}thEuresearch is required directly
comparing the effects of ERABIth PREHAB versus ERASvithout PREHAB in patients

undergoing intra-cavity surgery.

In addition to the well-established clinical betgfstudies have shown ERAS programmes to
be cost-effective across a range of surgical spiges including abdominal and thoracic
surgery [52, 53]. This is thought to be a conseqaai shorter convalescence and reductions
in morbidity and complication rates [53]. In cordtiethere is a paucity of data concerning the
cost-effectiveness of PREHAB. However, the lackoehefit to clinical outcomes suggests
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that, currently, PREHAB may not be economically thahile for service providers. The

adoption of any new intervention in the healthcarstem requires rigorous justification due
to significant financial considerations and constsa The absence of improvements in
LOHS and complications, coupled with a lack of sgg, impedes the potential uptake of

PREHAB into existing ERAS pathways.

It is unknown whether PREHAB is simply unable topnove clinical outcomes, or that

currently prescribed exercise interventions areffigent to drive the necessary adaptations.
The exercise programmes within this body of literatare largely heterogeneous, although
the vast majority of studies have involved genpriscriptions of moderate-intensity aerobic
exercise. While these protocols have generally gaduchanges in aerobic fithess, a more
precise manipulation of training variables may ioyar the training stimulus and better

prepare the patient for the upcoming physiologstedss of surgery. Therefore, future work
should compare the effectiveness of different trgrmodalities and adhere to exercise trial
reporting guidelines (e.g. [54]) to advance our ersthnding of the optimal exercise

PREHAB characteristics and ultimately help devetopsensus exercise guidelines for this

patient population.

6. Conclusion

To conclude, the current evidence-base on PREHAB&ients undergoing elective intra-
cavity surgery is limited by inadequately powere@TR, single-group observational trials
and a lack of evidence demonstrating favourablengés in clinical endpoints. Considering
these drawbacks in the literature, and that onty studies have administered PREAB in the
context of ERAS [42, 48], this review cannot recoemth that PREHAB be introduced into
existing ERAS pathways. Further randomised clinicels should be powered to detect

changes in clinical outcomes rather than changesphysical fitness. For example,

15



349  prospective studies are needed to better charsetdre impact of PREHAB on length of stay
350 and complication rate. In addition, the qualitypoéscribed exercise PREHAB interventions

351 must be examined in order to advance this reseaszh
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Table 1. Overview of the included reviews

516

Number of

517
Type of Type of Number of
Authors studies
Review Surgery patients
[RCTs]
Pouwels et al. [19] SR Lung 10 [4] 277
SR and meta-
Garcia et al. [15] Lung 21 [5] 1189
analysis
Boereboom et al. [17] SR Colorectal 8 [5] 518
Abdominal
O’Doherty et al. [16] SR 10 [4] 524
Cardiac
Pouwels et al. [18] SR Abdominal 6 [6] 673

RCT- randomised controlled trial, SR- systematicaw
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518

519

520

Table 2. Preoperative components of the Enhanced Recé\ey Surgery (ERAS)

Pathway

Component

Rationale

Cessation of smoking and excessive alcohBleduce complications

consumption
Structured preoperative information,
education and counselling

Preoperative carbohydrate treatment

Not routinely using preoperative bowel
preparation

Prophylaxis against thromboembolism

Preoperative prophylaxis against

infection

Reduce fear and anxiety

Reduce insegistance and possibly
improve recovery
Reduce dehydration, prolonged ileus and
risk of anastomotic leakage

Reduce thrommtadic
complications

Reduce rate of infections
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Highlights

» Prehabilitation appears to be effective for improving physical fitness prior to surgery
» Changesin physical fitness may not translate into improved perioperative outcomes
* Theliterature is dominated by small RCTs and single-group observational trials

* Most prehabilitation interventions involve generic prescriptions of aerobic exercise
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