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ABSTRACT 
Introduction: Several risk factors found to be associated 
with postoperative complications and cancer surgery, which 
carry a significant morbidity risk to cancer patients. 
Therefore, prehabilitation is necessary to improve the 
functional capability and nutritional status of a patient prior 
to surgery, so that the patient can withstand any 
postoperative activity and associated deterioration. Thus, 
this study aims to assess the effectiveness of prehabilitation 
interventions on the functional status of patients with 
gastric and oesophageal cancer who underwent 
esophagectomy and gastrectomy.  
 
Material and Methods: An interventional study was carried 
out among oesophageal and gastric cancer patients who 
had undergone surgery at the National Cancer Institute of 
Malaysia. The prehabilitation process took a maximum of 
two weeks, depending on the patient’s optimisation before 
surgery. The prehabilitation is based on functional capacity 
(ECOG performance status), muscle function (handgrip 
strength), cardio-respiratory function (peak flow meter) and 
nutritional status (calorie and protein). Postoperative 
outcomes are measured based on the length of hospital 
stay, complications, and Clavien-Dindo Classification. 
 
Results: Thirty-one patients were recruited to undergo a 
prehabilitation intervention prior to gastrectomy (n=21) and 
esophagectomy (n=10). Demographically, most of the cancer 
patients were males (67.7%) with an ideal mean of BMI 
(23.5±6.0). Physically, the majority of them had physical 
class (ASA grade) Grade 2 (67.7%), ECOG performance 
status of 1 (61.3%) and SGA grade B (51.6%). The functional 
capacity and nutritional status showed a significant 
improvement after one week of prehabilitation interventions: 
peak expiratory flow meter (p<0.001), handgrip (p<0.001), 
ECOG performance (p<0.001), walking distance (p<0.001), 
incentive spirometry (p<0.001), total body calorie (p<0.001) 
and total body protein (p=0.004). However, those patients 
who required two weeks of prehabilitation for optimization 
showed only significant improvement in peak expiratory 
flow meter (p<0.001), handgrip (p<0.001), and incentive 
spirometry (p<0.001). Prehabilitation is significantly 
associated postoperatively with the length of hospital stay 
(p=0.028), complications (p=0.011) and Clavien-Dindo 
Classification (p=0.029).  
 

Conclusion: Prehabilitation interventions significantly 
increase the functional capacity and nutritional status of 
cancer patients preoperatively; concurrently reducing 
hospital stays and complications postoperatively. However, 
certain cancer patients might require over two weeks of 
prehabilitation to improve the patient’s functional capacity 
and reduce complications postoperatively. 
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INTRODUCTION 
Oesophageal and gastric cancers are lethal tumours which 
carry a high risk of morbidity and mortality. The number of 
new cancer cases and deaths for oesophageal and gastric 
cancers in the United States is estimated at 43 300 and 26 400 
respectively.1 Surgery is the cornerstone of curative intent 
treatment for localised or locally advanced oesophagogastric 
cancers and it is associated with important adverse events.2,3 
The combination of neo-adjuvant chemotherapy or 
chemoradiotherapy treatment for esophagogastric cancer 
has posed an enormous challenge to the patient. The current 
best surgical practice involves the Enhanced Recovery After 
Surgery (ERAS) program, which has been shown to have a 
positive association in terms of length of hospital stay, 
resource use and complications.4,5 
 
Risk stratification optimisation of pre-existing organ function 
is essential in ERAS elements for preparing patients facing 
surgery. Hence, it is vital to avoid a silo mentality and require 
a multidisciplinary approach to prepare patients and 
prehabilitation prior to surgery. Another parameter that can 
measure the effectiveness of prehabilitation would measure 
walking distance, for example, the 6-minute walk test 
(6MWT).6 This has been predicted to determine the rate of 
mortality in patients undergoing major surgery. It also 
correlates inversely with sarcopenia and peak flow oxygen 
consumption in predicting postoperative cardiopulmonary 
complications.7 
 
Certain types of exercises with resistance training are 
considered fundamental elements in building patient 
functional capacity and it has a role in attenuating and even 
reversing adverse impact postoperative outcomes. Resistance 
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training can counter myopenia and promote hypertrophic 
adaptation in skeletal tissue, increasing muscle mass, 
strength, and function. A handgrip test can assess these. 
Reduced handgrip strength has been a predictor of impaired 
short-term outcomes, such as increased postoperative 
complications, increased length of hospital stay, decreased 
physical status and increased readmission rate. Jamar 
dynamometer could measure the average value of three 
successive measurements of the dominant hand to determine 
the grip strength.8 
 
Despite these advances, esophagogastric surgery is still 
associated with short-term and long-term adverse effects. It 
includes high rates of postoperative complications and 
mortality, decreased muscle strength and cardiorespiratory 
fitness, fatigue, depression, emotional distress, anxiety and 
poor quality of life.9,10 Consequently, surgical complications 
and subsequent impaired (nutritional, physical, and 
performance status), most patients are not able to receive the 
complete sequence of perioperative or adjuvant therapy. 
Surgery alone is inadequate for loco-regional control in 
patients with locally advanced disease, and overall, 5-year 
survival remains poor. Therefore, optimising pre and 
perioperative functional capacity is an interesting aim in 
these patients.11,12 
 
Interventions in the preoperative period are directed to 
enhance recovery after surgeries collectively called 
‘prehabilitation’. Prehabilitation is known to be the “new 
frontier” in preoperative care, especially for major upper 
gastrointestinal (GI).13 It focuses on preoperative conditioning 
intervention to increase the physiological reserve before the 
stress of surgery to improve postoperative outcomes.14 

Prehabilitation aims to improve nutritional status, pre and 
postoperative fitness, and to reduce postoperative 
complications.15 The prehabilitation is moving towards a 
multimodal approach, encompassing medical optimization, 
preoperative physical exercise, nutritional support, and 
stress/anxiety reduction.16,17 
 
Prehabilitation of surgical patients seems to be better placed 
to cope after surgery compared to others. Increasing evidence 
shows that prehabilitation improves perioperative physical 
function in major abdominal surgery.18,19 Integration of 
prehabilitation was found to improve hospital length of stay, 
postoperative pain, and postoperative complications.20 

Prehabilitation uses multimodal intervention which includes 
physical exercise, nutritional support, medical optimisation 
and psychological support.21,22 The impact of the 
prehabilitation can be measured using the ECOG Scale of 
Performance Status developed by the Eastern Cooperative 
Oncology Group (ECOG) and is now part of the ECOG ACRIN 
Cancer Research Group.23 
 
The effectiveness of the prehabilitation program has been 
demonstrated in several specialities, including cardiothoracic 
and bariatric surgery.24 Nevertheless, upper GI surgery 
presents a unique challenge in clinical management because 
of the high-risk population and treatments. Furthermore, few 
trials in major abdominal surgery found a significant 
reduction in overall and pulmonary morbidity post-surgery 
with prehabilitation.25 Prehabilitation through exercise 

therapy and chest physiotherapy seems to have improved the 
physical fitness of a patient and reduced pulmonary 
complications.26 Since functional status is a key and 
modifiable factor in major upper GI surgery, prehabilitation 
is a notable intervention in these patients. Intervening with 
early prehabilitation rather than late or after surgery 
(rehabilitation) in this high-risk group appears to be more 
beneficial.27 
 
Based on the Malaysia National Cancer Registry Report 2012-
2016, the age-standardised incidence rate of stomach cancer 
is 3.1 and 1.9 per 100,000 populations for males and females, 
respectively. For oesophageal cancer, the age-standardised 
incidence rate is 1.4 and 0.5 per 100,000 populations for 
males and females, respectively.28 Although it is a relatively 
small number compared to Korea, China and Japan, 
stomach cancer is still in the top ten lists of common cancers 
among males in Malaysia. A study by Zalina at Malaysia 
Hospital shows three over four gastrointestinal cancer 
patients are malnourished (moderately malnourished stage B 
(25.7%), severely malnourished stage C (48.6%)), two over 
five having low physical activity and one over three having 
a low quality of life.29 A large cohort study by Jessica Spence 
among Canadians found that 44.9% of deaths within 30 
days of post-surgery among 40,000 non-cardiac surgical 
patients were associated with 3 complications: major 
bleeding, MINS (myocardial injury after non-cardiac surgery) 
and sepsis.30 Furthermore, this study suggested that 
preoperative identification and management of 
complications in patients is needed to reduce post-operative 
complications and mortality.  
 
In Malaysia, the National Cancer Institute started the 
prehabilitation program for oesophageal and gastric cancer 
in October 2020. Prehabilitation is effective in certain 
surgeries, but a limited study was found on oesophageal and 
gastric cancer, including in Malaysia.16 This study would 
support the evidence and contribute to the knowledge of 
prehabilitation prior to upper gastrointestinal cancer surgery. 
Therefore, this study aimed to assess the effectiveness of 
prehabilitation on the functional status of patients with 
gastric and oesophageal cancer who underwent 
esophagectomy and gastrectomy in Malaysia. 
 
 
MATERIALS AND METHODS 
Design and Study Sample 
This was an interventional study conducted using data 
collected from the surgical department among oesophageal 
and gastric cancer patients, who had undergone 
esophagectomy and gastrectomy surgery at the National 
Cancer Institute of Malaysia. Thirty-one patients’ data from 
the Enhanced Recovery After Surgery (ERAS) assessment 
forms underwent esophagectomy or gastrectomy was 
retrieved from October 2020 to June 2021. The postoperative 
follow-up period is 30 days after the surgery. Therefore, 
patients recruited for this study started on 1st October 2020 
until the end of May 2021, as the remaining 30 days will be 
the postoperative follow-up. Data collected includes 
demographic data, disease stage, nutritional status and 
functional status parameters, as in the ERAS assessment 
form. 
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Intervention 
Nutrition 
The dietician screened and assessed all the preoperative 
patients. Nutritional therapy was initiated according to a 
recommendation based on ESPEN practical guidelines in 
cancer 2021.31 Total energy expenditure is calculated based 
on a predicted formula of 25-30kcal/kg/day, while protein 
requirement is aimed to be above 1.2g/kg/day, if possible, up 
to 1.5g/kg/day. 
 
Exercise 
During the hospital stay, patients were required to ambulate 
in the ward. The standard walking exercise was done to 
achieve over 10 meters per session. Thera band loops with 
different levels of resistance and colour coding (e.g.,: yellow, 
green, red, black, grey and orange) were supplied to the 
patient. These allow an individual to progress to gain muscle 
strength in the upper/lower limbs and abdominal muscles. 
The aerobic and resistance exercise supervised the 
physiotherapy unit, including the usage of these Thera bands 
for different types of muscle strengthening in our body. 
Meanwhile, cycling on an ergometer bike for 10-15minutes 
and weight-lifting exercises using dumbbells with different 
weights was also supervised by the physiotherapist. Training 
of inspiratory muscles was also associated with decreased 
postoperative respiratory complications. There was a set of 
standardised deep breathing exercises together with the use 
of an incentive spirometer. Patients were also required to 
practise coughing. Simple instructions and demonstrations 
were given during admission. 
 
The standardised deep breathing exercise was instructed to 
do every hour, and the step includes:- 
1) 10 deep inspiration/set x at least three times/day with 

thoracic cage stretching, followed by huffing/blowing out 
loudly, 

2) Long, slow deep breathing using incentive spirometry, 
3) Efficient coughing. 
 
Outcome Measures 
The overall outcome of the implementation exercise and its 
correlation with functional status improvement pre- and 
post-operation were assessed. In addition, subgroup analysis 
will be performed on the patient undergoing surgery post-
neo-adjuvant therapy, elderly patients (>70years old) and in 
comparison, on disease stage and type of surgery. The 
difference between preoperative and postoperative physical 
performance and functional capacity was assessed using 
ECOG performance status, walking distance, handgrip 
strength, and peak flow rate on alternate days. However, 
ECOG Grade 3, 4 and 5 patients were not included (as not 
intended for surgery). 
 
The parameters were filled into a standard ERAS assessment 
form with a duration of 1-2 weeks before surgery. For those 
who have good functional and nutritional status, the 
minimal duration of prehabilitation before surgery is 1 week. 
Clavien Dindo classification (CDC) was originally described 
in 2004 and is widely used throughout surgery for grading 
adverse events i.e. post-operative complication (POCs) which 
occurs as a result of surgical procedures.32 It has become a 
standard classification system for many surgical specialities. 
The grading system is from grade 1 to grade V. 

 
Statistical Analysis 
Data were checked and cleaned before being analysed using 
the Statistical Package for the Social Science (SPSS) version 28. 
The data distribution before and after the intervention was 
not equally distributed. The normality test for this study was 
negative. Wilcoxon Signed-Ranks Test was used to determine 
the association between the baseline parameter and 
perioperative parameter (1st week and 2nd weeks after 
prehabilitation intervention). Furthermore, the relationships 
between postoperative outcomes after prehabilitation against 
the prehabilitation period were determined using the Chi-
square test. 
 
Ethical Consideration 
This study was initiated by the Surgical Department of the 
National Cancer Institute of Malaysia, and it was self-funded. 
This study was registered under National Medical Research 
Registry (NMRR) (NMRR ID-21-1370-60445 (IIR) and 
approval were granted (21-1370-60445 (2)) by the Medical 
Research and Ethics Committee (MREC), Ministry of Health 
Malaysia. 
 
 
RESULTS 
Thirty-one participants were recruited in the study who 
underwent major upper GI surgery, either gastrectomy 
and/or esophagectomy, as shown in Table I. The patients' 
mean age was 59.2 (SD±8.9) years old. The majority of 
patients who underwent major upper GI surgery due to 
cancer were males (67.7%) but they had an equal variation 
of BMI between males (23.8 ± 6.3) and females (22.9 ± 5.7). 
Meanwhile, most of the participants were SGA B (51.6%), had 
good ECOG status of 1 (61.3%) and were classified as ASA II 
(67.7%). Patients with SGA C (32.3%) and mediocre 
functional status with ECOG performance 2 (16.1%) were 
another extreme spectra of concern. Twenty-one (67.8%) 
studies of stomach cancer required gastrectomy and ten 
(32.3%) studies of cardio-oesophageal/oesophageal cancer 
required oesophagectomy. Most of the diseases were in stage 
III (54.9%), followed by stage II (29%), stage IV (9.7%) and 
last, stage I (6.4%) which is the least and usually benefits 
from the minimally invasive approach. 
 
Table II shows a comparison of the outcome between baseline 
and preoperative parameters after a week of prehabilitation 
interventions. The perioperative parameters have shown a 
significant improvement (22.4%) on PEFR (p<0.001), 20.9% 
improvement on hand grip (p<0.001), 5.4% improvement on 
total body calorie (p<0.001) and 8.5% improvement on total 
body protein (p=0.004). There is also a positive development 
in ECOG performance (p<0.001), walking distance (p<0.001), 
and intensive spirometry (p<0.001). 
 
The remaining patients after 1 week of prehabilitation were 
only 16 out of 31 patients. There were significant positive 
strong correlations between pre-intervention and two weeks 
post-interventions for PEFR (p<0.001), hand grip (p<0.001) 
and intensive spirometry (p<0.001). Meanwhile, other 
prehabilitation interventions (total body calorie, total body 
protein, ECOG performance) were found to have no 
association after two weeks of the prehabilitation process as 
shown in Table III. 
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Varibales                                                                                                                                         n(%) 
Age (years), mean ± SD                                                                                                            59.2 ± 8.9 
Gender  

Male, n (%)                                                                                                                           21 (67.7) 
BMI, mean ± SD                                                                                                                          23.5 ± 6.0 
 Male                                                                                                                                     23.8 ± 6.3 
   Female                                                                                                                                  22.9 ± 5.7 
ASA grade, n (%) 
   I                                                                                                                                               8 (25.8) 
   II                                                                                                                                             21 (67.7) 
   III                                                                                                                                              2 (6.5) 
Comorbidities, n (%) 
   Diabetes                                                                                                                                 11 (35.5) 
   Hypertension                                                                                                                         16 (51.6) 
   Ischaemic heart disease                                                                                                         4 (12.9) 
Baseline ECOG performance status, n (%) 
   0                                                                                                                                             7  (22.6) 
   1                                                                                                                                             19 (61.3) 
   2                                                                                                                                             5  (16.1) 
SGA, n (%) 
   A                                                                                                                                              5 (16.1) 
   B                                                                                                                                             16 (51.6) 
   C                                                                                                                                             10 (32.3) 
Albumin, g/dL, mean ± SD                                                                                                        38.7 ± 4.5 
TLC, mean ± SD                                                                                                                         1.95 ± 0.7 
Diagnosis, n (%) 
   Stomach cancer                                                                                                                     21 (67.8) 
   Cardio-oesophageal / oesophageal cancer                                                                         10 (32.3) 
Cancer Stage, n (%) 
   I                                                                                                                                                2  (6.4) 
   II                                                                                                                                              9  (29.0) 
   III                                                                                                                                            17 (54.9) 
   IV                                                                                                                                             3  (9.7) 
Neoadjuvant therapy, n (%)                                                                                                       11 (35.5) 
Types of surgery, n (%) 
   Gastrectomy                                                                                                                          21 (67.8) 
   Oesophagectomy                                                                                                                  10 (32.2) 
Length of stay  (post-operative), days, median (IQR)                                                              9 (6-21) 
   Gastrectomy                                                                                                                        6 (5.5-22.5) 
   Oesophagectomy                                                                                                             13.5 (8.5-17.2) 
 
SD: Standard deviation; IQR: interquartile range; BMI: body mass index; ASA: American Society of Anaesthesiologists physical status class; ECOG: Eastern 
Cooperative Oncology Group; SGA: Subjective Global Assessment; TLC: total lymphocyte count. 
 

Table I: Patients characteristics who had undergone gastrectomy or oesophagectomy (n=31)

Variables                                           Pre-intervention                Post-intervention             Improvement difference (%)            p value 
PEFR, mean ± SD                                 322.2 (118.7)                       394.5 (116.6)                                72.3 (22.4)                            <0.001a 
Hand grip, mean ± SD                           20.9 (6.7)                             25.4 (6.8)                                    4.5 (20.9)                             <0.001a 
Calorie, mean ± SD                               91.4 (18.6)                            96.4 (6.4)                                     5.0 (5.4)                              <0.001a 
Protein, mean ± SD                               89.7 (20.2)                            97.4 (9.5)                                     7.7 (8.5)                               0.004a 
ECOG Performance, n (%)                                                                                                                          NA                                  <0.001b 

Grade 0                                              7 (22.6)                               10 (32.3)                                                                                        
Grade 1                                             19 (61.3)                              20 (64.5)                                                                                        
Grade 2                                              5 (16.1)                                 1 (3.2)                                                                                          

Walking distance                                                                                                                                         NA                                  <0.001b 
<3 meter                                              1 (3.2)                                  0 (0.0)                                                                                          
< 10 meter                                          2 (3.2)                                  1 (3.2)                                                                                          
>10 meter                                          29 (93.5)                              20 (96.8)                                                                                        

Incentive Spirometry (IS)                                                                                                                             NA                                  <0.001b 
Level 1                                                 2 (6.5)                                  0 (0.0)                                                                                          
Level 2                                                5 (16.1)                                 2 (9.7)                                                                                          
Level 3                                               24 (77.4)                              28 (90.3) 
                                                                  

aWilcoxon Signed Ranks Test 
bChi-square Test  

Table II: Comparison of baseline parameters and perioperative parameters outcome after one week of prehabilitation interventions 
(n=31)
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Eleven out of fifteen (73.3%) patients who required one week 
of prehabilitation interventions stayed in the hospital for less 
than 8 days of hospital postoperatively. While eight out of 
sixteen (50%) patients who require two weeks of 
prehabilitation interventions stayed over 14 days in the 
hospital. Furthermore, patients who need two weeks of 
rehabilitation interventions end up with 72.2% 
complications compared to those who required one week of 
rehabilitation interventions. In the meantime, post-operative 

outcomes have a significant association with prehabilitation 
interventions, especially on length of hospital stay (p=0.028), 
patient complications post-surgery (p=0.011), and Clavien-
Dindo classification (p=0.029) (Table IV). Wound infection 
incidence was only evident in 9.7% of the sample studies. 
90.3% of the participant did not reveal to have any form of 
wound dehiscence. Anastomotic leak incident was found to 
be 9.7%. 
 

Variables                                           Pre-intervention                Post-intervention             Improvement difference (%)            p value 
PEFR, mean ± SD                                 304.3 (118.4)                       419.3 (132.1)                                 115 (37.7)                            <0.001a 
Hand grip, mean ± SD                           19.1 (7.0)                             26.1 (6.3)                                      7 (36.6)                              <0.001a 
Calorie, mean ± SD                               90.9 (22.6)                            98.2 (3.5)                                     7.3 (8.0)                               0.173a 
Protein, mean ± SD                               89.8 (23.6)                            99.1 (9.8)                                    9.3 (10.3)                              0.173a 
ECOG Performance, n (%)                                                                                                                          NA                                   0.072b 

Grade 0                                               1 (6.3)                                 3 (18.8)                                                                                         
Grade 1                                             11 (61.8)                              13 (81.3)                                                                                        
Grade 2                                              4 (25.0)                                 0 (0.0)                                                                                          

Walking distance                                                                                                                                         NA                                     NA 
< 10 meter                                         2 (12.6)                                 0 (0.0)                                                                                          
>10 meter                                          14 (87.5)                             16 (100.0)                                                                                       

Incentive Spirometry (IS)                                                                                                                             NA                                  <0.001b 
Level 1                                                2 (12.5)                                 0 (0.0)                                                                                          
Level 2                                                3 (18.8)                                2 (12.5)                                                                                         
Level 3                                               11 (68.8)                              14 (87.5) 
                                                                  

aWilcoxon Signed Ranks Test 
bFisher exact test 

Table III: Comparison of baseline and perioperative parameter after two weeks of prehabilitation interventions (n=16)

Variables                                                                                               Prehabilitation weeks, n (%)                                        p value 
                                                                                                1 week                                   2 weeks 

Length of hospital stay                                                                                                                                                                  0.028a 
< 8 days                                                                                 11 (78.6)                                   3 (21.4)                                            
8 – 14 days                                                                             2 (28.6)                                    5 (71.4)                                            
15 – 21 days                                                                           1 (25.0)                                    3 (75.0)                                            
22 – 28 days                                                                           1 (50.0)                                    1 (50.0)                                            
>28 days                                                                                  0 (0.0)                                    4 (100.0)                                           

Any complications                                                                                                                                                                          0.011a 
Yes                                                                                          5 (27.8)                                   13 (72.2)                                           
No                                                                                          10 (76.9)                                   3 (23.1)                                            

Clavien-Dindo Classification                                                                                                                                                         0.029a 
No Complication                                                                   10 (76.9)                                   3 (23.1)                                            
Grade 1                                                                                  2 (100.0)                                    0 (0.0)                                             
Grade 2                                                                                   1 (14.3)                                    6 (85.7)                                            
Grade 3a                                                                                 0 (0.0)                                    1 (100.0)                                           
Grade 3b                                                                                1 (33.3)                                    2 (66.7)                                            
Grade 4                                                                                   1 (20.0)                                    4 (80.0)                                            
Grade 5                                                                                  15 (48.4)                                  16 (51.6)                                           

Pneumonia                                                                                                                                                                                      0.220 
Yes                                                                                          2 (25.0)                                    6 (75.0)                                            
No                                                                                          13 (56.5)                                  10 (43.5)                                           

Wound infection                                                                                                                                                                            0.583 
Yes                                                                                          1 (33.3)                                    2 (66.7)                                            
No                                                                                          14 (50.0)                                  14 (50.0)                                           

Anastomosis leak                                                                                                                                                                            0.226 
Yes                                                                                           0 (0.0)                                    3 (100.0)                                           
No                                                                                          15 (53.6)                                  13 (46.4)                                           

Readmission within 30 days                                                                                                                                                           0.484 
Yes                                                                                           0 (0.0)                                    2 (100.0)                                           
No                                                                                          15 (51.7)                                  14 (48.3)                                           

Postoperative Mortality                                                                                                                                                                 0.516 
Yes                                                                                           0 (0.0)                                      1 (3.2)                                             
No                                                                                          15 (100)                                  15 (96.8)                                           

 
a Chi-square Test 
 

Table IV: The association between postoperative outcomes and the prehabilitation period
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DISCUSSION 
Patients with practice have directly shown improvement in 
the postoperative upper GI malignancy, experience 
progressive weight loss over time and usually present with 
moderate-to-severe malnutrition and impaired functional 
capacity.13 In our study, most patients fall in the category of 
5-10% weight loss with SGA B or more extreme SGA C and 
this explains how the initial presentation transforms 
constructively after the intervention prehabilitation. The aim 
of this is to determine the effectiveness of a basic bedside 
exercise programme entailed with a component of 
cardiorespiratory and muscle strengthening exercises, 
coupled with adequate nutritional loading in patients who 
are undergoing major upper GI surgery for esophagogastric 
cancer. Major abdominal surgeries are associated with 
significant morbidities despite recent improvements in 
perioperative care, including the ERAS concept.20 

Optimisation of a patient begins from the initial pre-
operative stage itself. 
 
The practice is alongside the growing literature base and with 
the given clinical recommendation of prehabilitation being 
increasingly adopted into clinical outcomes.18,22 In this study, 
we concluded multimodal prehabilitation before major 
abdominal surgery improves the functional capacity, 
substantially reduce the post-operative length of hospital stay 
and significantly change postoperative complication. 
However, it does not significantly associate with 30 days of 
hospital readmissions or postoperative mortality. 
Nevertheless, this data needed to be delivered with caution, 
because of the substantial heterogeneity within and across 
the studies especially complications postoperatively. Based 
on this study, more than 70% of complications derived from 
patients required two weeks of prehabilitation. Caution 
prehabilitation assessment is needed especially for patients 
who may need longer prehabilitation duration for 
optimization prior to surgery.33 Patient willingness to 
participate must also be considered when interpreting the 
findings, as consented participation was 100%. However, the 
compliance level is debatable and may vary from one to 
another. Improvement in surgical care, including the 
implementation of enhanced recovery after surgery (ERAS) 
pathway, has manifested and added complexity to 
interpreting the efficacy of prehabilitation interventions in 
the pre-operative period, intraoperative and particularly the 
postoperative period with early mobilisation and optimised 
pain management. 
 
In this study, thirty-one patients who underwent gastrectomy 
and esophagectomy consented to partake in this study. We 
investigated the effect of short-term prehabilitation 
intervention has overall shown improvement within the 
period of two weeks. Prehabilitation usually starts two weeks 
before major upper GI surgery, which entails a component of 
cardiorespiratory exercise approximately every hour with 
deep breathing exercises and spirometry. In addition, muscle-
resistant training approximately 3 times a day together with 
nutritional loading was provided during the hospital stay.29 
Parameters like handgrip assessment are expected to increase 
the muscle strength because of the other exercise load 
initiated by the patient ward e.g.: muscle strengthening 
exercises inward using Thera band, static bicycle in gym or 
dumbbells other fixed resistance used as a training tool.9 Our 

group of patients are majorly the malnourished elderly, 
accustomed to sarcopenia and frailty. Overall, these patients 
also show a significant improvement in terms of muscle 
strength with maximal nutrient loading either via parenteral 
nutrition or full enteral nutrient inward despite the short 
prehabilitation intervention.  
 
This study had a few limitations to be highlighted. First, this 
study has no control group to be compared with, which could 
be an excellent added value for the outcome of this study. 
Thus, we only compare patients based on the duration of 
prehabilitation. Second, this study did not directly reflect on 
the postoperative complications despite the improvement 
seen in their functional status before surgery. These outcomes 
should be evaluated by setting an intervention with a control 
group in major upper GI surgery. We intend to conduct future 
studies, including a postoperative outcome evaluation with a 
control group. However, in conclusion, although our study 
had limitations and a limited number of participants, it is 
confirmed with a short period of multimodal rehabilitation 
over one week significantly improved the patient’s condition 
(functional capacity and nutrient loading) preoperatively 
and postoperatively. 
 
It will have extraordinary potential if this study could be 
carried out in a prospective study. We have also intended to 
add another essential component, which is a psychological 
questionnaire among consented participants. This 
component of interventions is aimed at reducing 
preoperative anxiety as well as a motivational interview 
focusing on improving compliance with program elements 
which could be incorporated as part of multimodal 
prehabilitation programs within these included studies. A 
trained psychologist, a psychology-trained nurse, and a 
psychology-trained member of the research team should 
deliver interventions to reduce preoperative anxiety not 
reported. The motivational interview should be conducted by 
a specialised physiotherapist. Adherence to this concept will 
be beneficial and could give an overview of the whole and 
propel toward good post-surgical outcomes. 
 
In a retrospective review of our practice, we will extend to 
prospective to recruit more patients to show any difference in 
terms of prehabilitation and outcome of surgery, length of 
stay, detailed complications, readmission and mortality 
postoperatively. On the other end of the spectrum, much 
prehabilitation research has widened its horizon and focuses 
on pre- and post-operative patients. Many still lack research 
on how these affect the intended oncologic (adjuvant) 
therapies and ongoing exercise behaviour. This will be great 
revenue for research in the future. More research and study 
can be developed on the prehabilitation effects. 
 
 
CONCLUSION 
Prehabilitation interventions significantly increase the 
functional capacity of cancer patients preoperatively, 
concurrently reducing hospital stays and complications 
postoperatively. However, certain cancer patients might 
require over two weeks of prehabilitation to improve the 
patient’s functional capacity and reduce complications 
postoperatively. 
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