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ABSTRACT

Surgical prehabilitation aims to prepare the patient to fight the morbid stress before the surgical procedure.
It is a multimodal strategy that includes health optimization, nutritional support prescription, alcohol and
smoking cessation, stress relief, strength and aerobics training and a multidisciplinary team follow-up.
HEART-M is the mnemonic that supports this strategy and alerts health teams about steps that must be
followed and that may lead to a better outcome and a faster recovery for patients who need a major
surgeries

KEYWORDS: Surgical Prehabilitation, Lifestyle, Nutritional Support, Multidisciplinary Team.

INTRODUCTION AND MNEMONIC PROPOSAL

Surgical prehabilitation is a relevant matter widely
discussed in the last five years. During this period,
approximately 550 articles were published at PubMed
database, considering review papers, systematic reviews,
meta-analyses, randomized trials, and non-randomized
ones. This pre-habilitation is recommended and useful
for a wide range of surgical patients: head and neck,™
thoracic,™ cardiac,™ abdominal surgery,
gynecological,® urological,’®  coloproctology,!”
neurologic,’® and orthopedics.” The objective of this
review article is to propose a Bundles to a multimodal
care of surgical pre-habilitation, using the mnemonic
HEART-M (Figure 1 and Figure 2).

Therefore, the present paper discusses each item of the
proposal mnemonic, figure 1, according to the clinical
evidence and recommendations, to contribute to
dissemination of the multimodal care which may reduce
hospital costs and an improvement of clinical outcomes
of patient that will undergo a major surgery and for sure
a better compliance.
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Figure 2: Portuguese version for Mnemonic HEART-M a Multimodal approach for Surgical Prehabilitation for

a better ERAS/ACERTO outcome.

Health Optimization

Surgical trauma induces a stress response that increases
oxygen consumption, mobilizes energy reserves, and
promotes protein catabolism, resulting in loss of skeletal
muscle’®. Even without perioperative complications,
surgical stress is associated with a decrease in functional
capacity, a fact that can be aggravated in patients at
healthy/nutritional risk, or malnourished and frail elderly
and might represent an obstacle to swift “back to-
baseline” to full functional capacity.**!

Many morbidities combine “loss of flesh and strength”
and are related to poor outcome. Most predictors of poor
operative outcomes are due to impaired physiologic
reserve: e.g. the tetrad of preoperative fitness (impaired
exercise tolerance, malnutrition, sarcopenia, and
frailty)™? All these factors, independently, alone, or
together, predict poor postoperative outcomes. Besides,
the presence of one of them increases the likelihood of

the development of another one. Nevertheless, all tetrad
of preoperative fitness are potentially modifiable and
may improve in patient outcomes if prehabilitation
applied.'

Prehabilitation can represent a stimulus for lifestyle
improvement. In addition to promoting a model of care
"towards a proactive approach that allows patients to
become active participants in self-care"”, improving their
physical healthy before injury or surgery.!****!

Healthy lifestyle habits include regular daily water
intake, whole grains, vegetables, legumes, olive oil,
seeds, nuts, fruits, low-fat milk and dairy products, fish
and seafood, and less frequent consumption of sweets,
potatoes and red meat.*® A moderate consumption of
alcohol is also may be allowed (5-15 grams/day for
women and 5-30grams/day for men).®*! In other
words, the consumption of fresh or minimally processed

www.wjahr.com |  Volume 6, Issue 8.2022 |

ISO 9001:2015 Certified Journal | 31



Juliana et al.

World Journal of Advance Healthcare Research

products should be encouraged and ultra-processed and
processed products avoided.™*® Improvements in diet
quality reduce the risk of chronic diseases such as
diabetes mellitus, cardiovascular disease, obesity, cancer
and promote healthy aging. Clinical management of
ED]ese diseases can also be made with diet counseling.l*"

In diabetics patients a better glucose control is mandatory
and glycated hemoglobin must be less than 6%."
Hyperglycemia is known to increase risk of
cardiovascular disease, stroke, renal failure, poor wound
healing and cause a proinflammatory state that might
compromise immunity.™*®!

Pharmacological approaches must be a strategy in the
management of chronic disease as hypertension, chronic
pulmonary obstructive disease and chronic heart
disease.”!  Patients with basal hemoglobin < 11g/dL
should receive iron replacement in order to improve
oxygenation.

Eat Right: Nutritional optimization

Malnutrition, which can result in cachexia and
sarcopenia, is prevalent in surgical patients and even
more frequent in elderly and oncologic ones. A
malnourished patient is three times more likely to
experience perioperative morbidity, five times more
likely to die, have an increased hospitalization and higher
costs associated with inpatient stays than a well-
nourished patient.%2%

Screening, assessment, and management of malnutrition
are major steps/approaches to cost reductions. Although
many societies recommend them, only one out of five
hospitals have formal nutrition screening processes, and
a similar proportion of patients receive preoperative
nutritional support. For every US$ 1 spent on nutritional
support/therapy, savings of US$ 52 in hospital costs have
been estimated.*!

Screening can be made by any health care professionals
using some validated tools: The Nutrition Risk Screening
2002, the Malnutrition Universal Screening Tool, the
Perioperative Nutrition Screening Score (Figure 03) and
the GLIM criteria are commonly used worldwide to
identify patients who are at risk or malnourished.*%%

The next step is beginning the appropriate nutritional
intervention (Figure 03)*Y  Preoperative nutritional
optimization aims at addressing the following goals:
nutrient storage and metabolic reserve optimization,
trauma-induced catabolism buffering, immune response
enhancement and a nutrition strategy for the
perioperative period.”®! Rapidly, requirements can be
estimated around 25-30 kcal/kg/d and protein needs
around 1.5 g/kg ideal body weight.***4 Some patients
may require 30-35 kcal/kg/d (e.g., oncologic patients
with cachexia or with undernutrition)

If oral nutritional intake plus oral nutritional
supplementation is unable to meet the malnourished
patients’ requirement, enteral nutrition (EN) is
recommended and preferred to parenteral nutrition (PN).
If the enteral route is contraindicated, PN must be
prescribed at least for 7 to 14 days, mainly in those at
risk or malnourished.[*!

Pre- or perioperative intake of Oral Nutritional
Supplements  (3x250 ml) enriched with immune-
modulating substrates (arginine, omega-3 fatty acids, and
nucleotides) for 5 to 6 days reduces postoperative
morbidity and length of stay after major abdominal
cancer surgery, mainly if the patient s
undernourished.2

The use of carbohydrate-rich drinks (hypo-osmolar
12.5%) in the 24 hours before surgery, 800 ml the night
before, and 400 ml 2 hours before surgery is also
recommended. This approach does not increase the risk
of aspiration,®?*! addresses some of the immediate
metabolic requirements of surgery and mitigates some of
the risks of hypovolemia caused by preoperative
starvation.™*

Oral feeding must be started as soon as possible after
surgery. Some studies have suggested better outcomes
avoiding esophagogastric decompression or delaying oral
intake even after cholecystectomy or colorectal resection.
Early normal/regular food or EN, including clear liquids
on the first or second postoperative day, does not impair
the healing of intestinal anastomoses, and some clinical
trials have proven it to be beneficial.*"*%
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Preoperative Nutrition Care Pathway
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Figure 03: The Preoperative Nutrition Score (PONS score). Preop, preoperative. Suggested low and high-risk
nutrition pathways based on preoperative PONS scores. EN, enteral nutrition; ONS, oral nutritional
supplementation; PAT, preanesthesia testing clinic; PO, by mouth; TPN, total parenteral nutrition. *Mainly in
oncologic patients or majors’ surgeries. Adapted from Wischmeyer, Anesth Analg 2017;126(6):1888%.

Alcohol and Smoking cessation

Smoking is a perioperative and postoperative risk factor
as it increases cardiovascular, pulmonary and wound
healing complications. Tobacco/cigarettes use must be
assessed in all candidates for major surgery.'* The
level of nicotine dependence can be assessed with the
Fagerstrom score, and all smokers should be offered
cessation support, the best way is combining counselling
and nicotine replacement.™! Reduction in complications
occurs when smoking cessation occurs 2 to 4 weeks
before the procedure.™ The cessation promotes the
improvement of the tissue microenvironment, as the
function of the anti-inflammatory cells is recovered after
4 weeks of smoking cessation.**! Some authors report
that nicotine dependence may be associated with
increased sensitivity to pain and ma%/ consume a larger
quantity of opioids after surgery.**! Opioids abuse or
requirement may increase incidence of ileus in major
abdominal surgery."

Excessive alcohol consumption can increase the risk of
arrhythmias and subclinical heart failure, compromise
immunity, increase bleeding time, and overstated
neurohumoral response to surgery.®¥ All surgical
patients must have established weekly alcohol intake in
units, patients with an intake of more 14 units per week,
should go further assessment; AUDIT/AUDIT-C
questionnaires maybe useful and must be applied in those
with higher intake.* These patients may benefit with
input from specialist alcohol services.™ One study
showed that interventions (behavioral counseling and
medication) in those who consumes more then 50 alcohol
units/week can reduces postoperative complications with

no effect on mortality or long-term postoperative alcohol
consumption.

Relaxation techniques - reduction of psychological
stress

The relaxation response was first described by Dr Hebert
and its benefits are seen when the technique is performed
15-20 minutes 1-2x/day.®®! It can promote well-being
because it increments nitric oxide and reduces the heart
and respiratory rates of blood pressure, as well as oxygen
consumption.® The relaxation response is characterized
by parasympathetic predominance with corresponding
muscle relaxation, reduced heart rate and blood pressure,
and improved mood and anxiety levels."!

Surgical stress causes the sympathetic nervous system’s
activation, resulting in increased blood pressure and heart
rate and lower skin temperature. High levels of stress can
cause an increase in the serum level of cortisol, which
can delay the onset of the inflammatory process and
impair wound healing. Furthermore, stress can lower the
pain threshold of surgical patients and reduce their pain
tolerance. Although 77-98% of patients experience pain
in the postoperative period, more than half report poor
pain management.3"!

Anxiety is frequent during surgical procedures (40-76%),
which is directly related to fear of an unknown
environment, loss of control, death, or sequelae of the
procedure.”) While a moderate amount of anxiety is
reasonable, its high levels can lead to arrhythmias and
increased heart rate, blood pressure, and pain and thus
prolong the postoperative period and delay recovery
from surgery.*!

www.wjahr.com |  Volume 6, Issue 8.2022 |

ISO 9001:2015 Certified Journal | 33



Juliana et al.

World Journal of Advance Healthcare Research

Studies and a systematic review showed relaxation and
meditation techniques were able to reduce patients’
intensity of pain, anxiety levels and serum cortisol in the
postoperative period compared to those in the control
group.B*3" The preoperative period may be considered
an opportunity to identify and optimize medical
conditions and a moment for teaching and alert Patients
to modify behaviors such as physical inactivity.™

Patients who are prone to undergo major surgery have
stress regarding their underlying diagnosis and
treatment.!**1 Depression and anxiety are associated
with worse functional status and a poor outcome in
cardiac  surgery.  Psychologic  counseling  and
psychotherapy are prone to promote to better patients’
compliance to prehabilitation and must be included in
Surgery Prehabilitation Programs.'*¥! Some authors
suggest beginning 4 weeks before procedure and
continue after surgery for about 8 weeks.!]

Training strength and aerobics

The patients’ functional reserve can be measured with
cardiopulmonary exercise testing to assess both peak
oxygen uptake (VO2 peak) and the anaerobic threshold;
although this requires equipment, personnel expertise
and time.”*?! In the preoperative setting, a 6-minute walk
test may be applied and is validate for practical
assessment.*3*1 Moreover, individual aerobic capacity
determines preoperative functional reserve which, in
turn, is negatively associated with post-operative morbi-
mortality.[*?

Muscular strength and aerobic training in major surgical
patients have been shown to increase muscle strength,
improve endurance and objective markers of physical
fitness and in obese patients may reduce or prevent
weight gain.”® It’s recommend starting it for at least
three weeks before the surgery and have training sessions
at least three times per week."? These efforts may be
sufficient to obtain moderate gain in aerobic and muscle
strength reserve: inspiratory muscle training, aerobic, and
resistance  exercise  training."*%!  All  exercises
prescription must be individualized, and in order to
obtain a training effect, the physiologic stress must be
higher than usual for the patient.l*”! These strategies may
decrease the incidence of postoperative complications in
patients undergoing intra-abdominal surgery.?!

Postoperative complications prolong the length of
hospital stay, increase costs, increase readmissions, and
impair  “back-to-baseline”  recovery,”  Promoting
prehabilitation ~ surgery  programs may  reduce
postoperative complications and may cause a faster back-
to-baseline recovery, which means an ability to return to

a pre-illness level of activity, fitness, and quality of
life, 11223

Exercise prescriptions must be combined with nutritional
support, mainly in those who are at nutritional risk
(Table 01). Protein supplementation in the preoperative
period can maintain or support increases in lean body
mass, ameliorating physical frailty and supporting the
efficacy of other interventions.!?*]

Table 01: Physical intervention recommended according to Vo,max in the prehabilitation program.®=®

Group Aerobic exerci_se* Strength exercise* o _ _ _
(Vo,max) (Improve aerobic (Develop lean muscle Flexibility exercise | IMT exercise Relaxation
2 capacity) mass)
. High-intensity interval | Wall push-ups 10x1, Lateral and frontal Inspiratory 15-20 min
Mild . . . . threshold-
walking of 6min chair squats 10x1, chair | arms movement loading device 1-2x/day
<12mL/kg/min (objective >5000 abdominals 10x1 10x1 10°/8 hours Guided
steps/day) DAILY At least 2-3x/wk At least 2-3x/wk DAILY DAILY
Moderate Walking of 6min Wall push-ups 10x2, | Lateral and frontal :Q?g;%t%r_y 15-20 min
S 1. | rounds at highest chair squats 10x2, chair | arms movement loading device 1-2x/day
I4mL/kg/min effort objective >7500 | abdominals 10x2 10x2 10°/3 hours Guided
steps/day) DAILY At least 2-3x/wk At least 2-3x/wk DAILY DAILY
Walking of 6min Wall push-ups 15x3, Inspiratory .
Intense rounds at highest chair squats 15x3, chair :;?r:]esr?]!gcgr;g:tal threshold- 152)2(212;/'“
.| effort (objective abdominals 15%3or loading device :
>14mL/kg/min - 15x3 , Guided
>10000 steps/day) elastic band At least 2-3x/wk 10°/8 hours DAILY
DAILY At least 2-3x/wk DAILY

IMT: Inspiratory muscle training -develop muscle of
respiration and reduce risk of perioperative pulmonary
complications. ARISCAT score can be used to assess
patient risk. Those whom most benefits are intermediate
and high-risk patients.*!

VVo,max: maximum oxygen consumption

* Patients who practice 150 minutes of moderate
intensity per week or 75 minutes vigorous intense
exercise per week plus muscle strengthening exercise 2
or more days per week can continue usual physical
activity.*
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Figure 04: Heathy habits must be followed during whole life and includes: physical activity, social interaction,
adequate rest (sleep), relaxation. Daily hydration, whole grains, fruits, vegetables, legumes, olive oils, nuts, seeds,
option daily fish and seafood, low-fat dairy. Eat more unprocessed or minimally processed foods and less ultra-

processed or processed ones.

Multimodal - multidisciplinary team

In recent years, surgical prehabilitation has promoted
reductions in postoperative complications, earlier
rehabilitation, return to “back to-baseline’ and recovery

of functional capacity and reduction in hospital
costs, #4344
Surgical prehabilitation has better outcomes when

performed in a multimodal way by multidisciplinary
teams that, integrated, can offer better support for the
patient at risk who will undergo a major surgical
procedure.[**4

Recently, Gillis et al. showed that a trimodal
prehabilitation intervention (exercises, nutrition and
anxiety-reduction elements), in colon rectal patients
attenuated the post-surgical lean body mass (LBM) and
might have a positive impact on the cancer care course.”

Minella et al. showed that a bimodal intervention
(exercise and nutrition) in patients undergoing esophago-
gastric cancer resection was able to improve functional
capacity. The prehabilitation group, compared to control
group, had improved functional capacity both before
surgery and after surgery, applying 6MWD. !

Barberan-Garcia et al. assessed the impact of
personalized prehabilitation on postoperative
complications in high-risk patients undergoing elective
major abdominal surgery. It was a randomized blinded
controlled trial. Intervention included motivational
interview, personalized program to promote daily
physical activity and a supervised high-intensity
endurance exercise training program. Both groups had
nutritional counseling, and advice on smoking cessation
and reduction of alcohol intake. The incidence of
complications in the overall sample of patients was 46%.
When stratifying by groups, the intervention group

showed a lower rate of complications, 31% versus 62%,
than the control group (P = 0.001).14¢!

CONCLUSION

Surgical Prehabilitation allows clinical improvement of
patients’ Health, adequate nutritional support (Eat right),
Alcohol and Smoking cessation, stress relief
(Relaxation) and physical exercise (Training). Better
results are obtained when Multimodal programs are
implemented supported by multidisciplinary team:
HEART-M. It is important that patients who underwent
to prehabilitation programs, understand that after
recovery they must continue applying HEART-M as long
as HEART beats (Figure 04).

REFERENCES

1. Twomey R, Matthews TW, Nakoneshny SC, Schrag
C, et al. Exercise Prehabilitation—Supporting
Recovery from Major Head and Neck Cancer
Surgery. Cancers (Basel), 2021 Jun 9; 13(12): 2890.
doi: 10.3390/cancers13122890.

2. Dezube AR, Cooper L, Jaklitsch MT. Prehabilitation
of the Thoracic Surgery Patient. Thorac Surg Clin,
2020 Aug; 30(3): 249-258. doi:
10.1016/j.thorsurg.2020.04.004.

3. McCann M, Stamp N, Ngui A, Litton E. Cardiac
Surgery Prehabilitation. J Cardiothorac Vasc Anesth.
2019 Aug; 33(8): 2255-2265. doi:
10.1053/j.jvca.2019.01.023.

4. Bolshinsky V, Li MH, Ismail H, Burbury K, Riedel
B, Heriot A. Multimodal Prehabilitation Programs
as a Bundle of Care in Gastrointestinal Cancer
Surgery: A Systematic Review. Dis Colon Rectum,
2018 Jan; 61(1): 124-138. doi:
10.1097/DCR.0000000000000987.

5. Miralpeix E, Mancebo G, Gayete S, Corcoy M,
Solé-Sedefio JM. Role and impact of multimodal
prehabilitation for gynecologic oncology patients in

www.wjahr.com |  Volume 6, Issue 8.2022 |

ISO 9001:2015 Certified Journal | 35



Juliana et al.

World Journal of Advance Healthcare Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

an Enhanced Recovery After Surgery (ERAS)
program. Int J Gynecol Cancer, 2019 Oct; 29(8):
1235-1243. doi: 10.1136/ijgc-2019-000597.

Jensen BT, Lauridsen SV, Jensen JB. Prehabilitation
for major abdominal urologic oncology surgery.
Curr Opin Urol, 2018 May; 28(3): 243-250. doi:
10.1097/MOU.0000000000000487.

Gillis C, Fenton TR, Sajobi TT, Minnella EM,
Awasthi R, et al. Trimodal prehabilitation for
colorectal surgery attenuates post-surgical losses in
lean body mass/ A pooled analysis of randomized
controlled trials. Clin Nutr., 2019 Jun; 38(3): 1053-
1060. doi: 10.1016/j.cInu.2018.06.982.

Gometz A, Maislen D, Youtz C, Kary E, Gometz
EL, Sobotka S, Choudhri TF. The Effectiveness of
Prehabilitation (Prehab) in Both Functional and
Economic Outcomes Following Spinal Surgery/ A
Systematic Review. Cureus, 2018 May 23; 10(5):
€2675. doi: 10.7759/cureus.2675.

Jahic D, Omerovic D, Tanovic AT, Dzankovic F,
Campara MT. The Effect of Prehabilitation on
Postoperative Outcome in Patients Following
Primary Total Knee Arthroplasty. Med Arch, 2018
Dec; 72(6): 439-443. doi:
10.5455/medarh.2018.72.439-443.

Thomas G, Tahir MR, Bongers BC, Kallen VL,
Slooter GD, van Meeteren NL. Prehabilitation
before major intra-abdominal cancer surgery. Eur J
Anaesthesiol, 2019 Dec; 36(12): 933-945. doi:
10.1097/EJA.0000000000001030.

Kow AW. Prehabilitation and Its Role in Geriatric
Surgery. Ann Acad Med Singap, 2019 Nov; 48(11):
386-392.

Whittle J, Wischmeyer PE, Grocott MPW, Miller
TE. Surgical Prehabilitation Nutrition and Exercise.
Anesthesiol Clin, 2018 Dec; 36(4): 567-580. doi:
10.1016/j.anclin.2018.07.013.

Ven Fong Z, Chang DC, Lillemoe KD, Nipp RD, et
al. Contemporary Opportunity for Prehabilitation as
Part of an Enhanced Recovery after Surgery
Pathway in Colorectal Surgery. Clin Colon Rectal
Surg, 2019 Mar; 32(2): 95-101. doi: 10.1055/s-0038-
1676473

Durrand J, Singh SJ, Danjoux G. Prehabilitation.
Clin Med (Lond), 2019 Nov; 19(6): 458-464. doi:
10.7861/clinmed.2019-0257.

Cena H, Calder PC. Defining a Healthy Diet:
Evidence for The Role of Contemporary Dietary
Patterns in Health and Disease. Nutrients, 2020 Jan
27; 12(2): 334. doi: 10.3390/nu12020334

Locke A, Schneiderhan J, Zick SM. Diets for
Health: Goals and Guidelines. Am Fam Physician,
2018 Jun 1; 97(11): 721-728.

Liese AD, Krebs-Smith SM, Subar AF et al. The
Dietary Patterns Methods Project: synthesis of
findings across cohorts and relevance to dietary
guidance. J Nutr., 2015 Mar; 145(3): 393-402. doi:
10.3945/jn.114.205336.

Di Luzio R, Dusi R, Mazzotti A, Petroni ML,
Marchesini G, Bianchi G. Stress Hyperglycemia

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

and Complications Following Traumatic Injuries in
Individuals With/Without Diabetes: The Case of
Orthopedic SurgeryDiabetes Metab Syndr Obes,
2020 Jan 7; 13: 9-17. doi: 10.2147/DMS0.S225796
Weimann A, Braga M, Carli F, et al. ESPEN
guideline: clinical nutrition in surgery. Clin Nutr.,
2017; 36: 623-50.

Correia MITD, Waitzberg DL. The impact of
malnutrition on morbidity, mortality, length of
hospital stay and costs evaluated through a
multivariate model analysis. Clin Nutr, 2003; 22:
235-9.

Wischmeyer PE, Carli F, Evans DC, et al. American
Society for Enhanced Recovery and Perioperative
Quality Initiative joint consensus statement on
nutrition screening and therapy within a surgical
enhanced recovery pathway. Anesth Analg, 2018;
126(6): 1883-95.

Cederholm T, Jensen GL, Correia MITD et al.
GLIM criteria for the diagnosis of malnutrition - A
consensus report from the global clinical nutrition
community. Clin Nutr, 2019 Feb; 38(1): 1-9. doi:
10.1016/j.cInu.2018.08.002.

West WA, Wischmeyer PE, Grocott MPW.
Prehabilitation and Nutritional Support to Improve
Perioperative Outcomes. Curr Anesthesiol Rep,
2017; 7: 340-349. doi.org/10.1007/s40140-017-
0245-2.

Arends J, Bachmann P, Baracos V, Barthelemy N et
al. ESPEN qguidelines on nutrition in cancer patients.
Clin  Nutr.,, 2017 Feb; 36(1): 11-48. doi:
10.1016/j.cInu.2016.07.015.

Horie, LM, Barrere ANP, Castro MG, Alencastro
MG et al. Diretriz BRASPEN de terapia nutricional
no paciente com cancer. BRASPEN J, 2019; 34(Supl
1): 2-32.

Aguilar-Nascimento JE, Salomdo AB, Waitzberg
DL, et al. ACERTO guidelines of perioperative
nutritional interventions period in elective general
surgery. Rev Col Bras Cir, 2017; 44(6): 633-648.
Bickel A, Shtamler B, Mizrahi S. Early oral feeding
following removal of nasogastric tube in
gastrointestinal operations. A randomized
prospective study. Arch Surg, 1992; 127: 287¢09.
Elmore MF, Gallagher SC, Jones JG, Koons KK,
Schmalhausen AW, Strange PS. Esophagogastric
decompression and enteral feeding following
cholecystectomy: a  controlled, randomized
prospective trial. J Parenter Enteral Nutr, 1989; 13:
377e81.

Petrelli NJ, Stulc JP, Rodriguez-Bigas M,
Blumenson L. Nasogastric decompression following
elective  colorectal surgery: a  prospective
randomized study. Am Surg, 1993; 59: 632e5.

Feo CV, Romanini B, Sortini D, Ragazzi R,
Zamboni P, Pansini GC, et al. Early oral feeding
after colorectal resection: a randomized controlled
study. ANZ J Surg, 2004; 74: 298e301.

Lassen K, Kjaeve J, Fetveit T, Trang G, Sigurdsson
HK, Horn A, et al. Allowing normal food at will

www.wjahr.com

|  Volume6, Issue 8.2022 |

ISO 9001:2015 Certified Journal

| 36



Juliana et al.

World Journal of Advance Healthcare Research

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

after major upper gastrointestinal surgery does not
increase morbidity: a randomized multicenter trial.
Ann Surg, 2008; 247: 721e9.

Reissman P, Teoh TA, Cohen SM, Weiss EG,
Nogueras JJ, Wexner SD. Is early oral feeding safe
after elective colorectal surgery? A prospective
randomized trial. Ann Surg, 1995; 222: 73e7.
Shanahan JL, Leissner KB. Prehabilitation for the
Enhanced Recovery After Surgery Patient. J
Laparoendosc Adv Surg Tech A., 2017 Sep; 27(9):
880-882. doi: 10.1089/1ap.2017.0328.

Zhao S, Chen F, Feng A, Han W, Zhang Y..Risk
Factors and Prevention Strategies for Postoperative
Opioid Abuse. Pain Res Manag, 2019 Jul 10; 20109:
7490801. doi: 10.1155/2019/7490801.

Oppedal K, Mgller AM, Pedersen B, Tgnnesen H.
Preoperative alcohol cessation prior to elective
surgery. Cochrane Database Syst Rev., 2012 Jul 11;
(7): CD008343. doi:
10.1002/14651858.CD008343.pub?2.

Benson H. The relaxation response. Psychiatry,
1974; 37(1): 37-45.

Tsai SL. Audio-visual relaxation training for
anxiety, sleep, and relaxation among Chinese adults
with cardiac disease. Res Nurs Health, 2004; 27(6):
458-468.

Lim YC, Yobas P, Chen HC. Efficacy of relaxation
intervention on pain, self-efficacy, and stress-related
variables in patients following total knee
replacement surgery. Pain Manag Nurs, 2014; 15(4):
888-896.

Lin PC. An evaluation of the effectiveness of
relaxation therapy for patients receiving joint
replacement surgery.J Clin Nurs, 2012; 21(5-6):
601-608.

Felix MMDS, Ferreira MBG, Oliveira LF,
Barichello E, Pires PDS, Barbosa MH. Guided
imagery relaxation therapy on preoperative anxiety:
a randomized clinical trial. Rev Lat Am
Enfermagem, 2018; 26: e3101.

Powell R, Scott NW, Manyande A, Bruce J, Vogele
C, Byrne-Davis LMT, Unsworth M, Osmer C,
Johnston M. Psychological preparation and
postoperative outcomes for adults undergoing
surgery under general anaesthesia. Cochrane
Database of Systematic Reviews, 2016; 5. Art. No.:
CD008646.

Moran J, Wilson F, Guinan E, McCormick P,
Hussey J, Moriarty J. Role of cardiopulmonary
exercise testing as a risk-assessment method in
patients undergoing intraabdominal surgery: A
systematic review. Br J Anaesth, 2016; 116: 117—
191. doi: 10.1093/bja/aev454.

Hughes MJ, Hackney RJ, Lamb PJ, Wigmore SJ et
al. Prehabilitation Before Major Abdominal Surgery:
A Systematic Review and Meta-analysis.World J
Surg, 2019 Jul; 43(7): 1661-1668. doi:
10.1007/s00268-019-04950-y.

Heger P, Probst P, Wiskemann J, Steindorf K, et al.
A Systematic Review and Meta-analysis of Physical

45.

46.

Exercise Prehabilitation in Major Abdominal
Surgery (PROSPERO 2017 CRD42017080366) J
Gastrointest Surg, 2020 Jun; 24(6): 1375-1385. doi:
10.1007/s11605-019-04287-w.

Minnella EM, Awasthi R, Loiselle SE, Agnihotram
RV, Ferri LE, Carli F.  Effect of Exercise and
Nutrition Prehabilitation on Functional Capacity in
Esophagogastric Cancer Surgery: A Randomized
Clinical Trial. JAMA Surg, 2018 Dec 1; 153(12):
1081-1089. doi: 10.1001/jamasurg.2018.1645.
Barberan-Garcia A, Ubré M, Roca J, Lacy AM,
Burgos F et al.  Personalised Prehabilitation in
High-risk Patients Undergoing Elective Major
Abdominal Surgery: A Randomized Blinded
Controlled Trial. Ann Surg, 2018 Jan; 267(1): 50-56.
doi: 10.1097/SLA.0000000000002293.

www.wjahr.com

|  Volume6, Issue 8.2022 |

ISO 9001:2015 Certified Journal

| 37



