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Abstract: Background: Therapeutic exercise and early mobilization are strategies that have demonstrated bene-
fits in patients in intensive care units, however postsurgical patients of cardiovascular surgery present differen-
tial risks and therefore specialized interventions. Objectives: To identify the effects of therapeutic exercise in
intensive care unit patients who underwent cardiac surgery as reported in the scientific literature. Methods: A
scoping review was conducted using the following databases: Scopus, ScienceDirect, Physiotherapy Evidence
Database, and PubMed®. There were no language restrictions, and articles published between January 1, 2018,
and October 30, 2023, were included. The characteristics of the population were collected according to exercise
prescription principles, frequency, intensity, time, type of activity/mode, and the benefits reported for early ex-
ercise. Results: From a 814 papers, 12 that met the inclusion criteria were selected for final analysis. Most patients
were male, aged between 54 and 68 years; the rehabilitation protocol started between 2 and 8 hours after extu-
bation, with different degrees of exercise intensity. Finally, improved exercise tolerance and functional capacity,
decreased onset of delirium, improved oxygen consumption and decreased intensive care unit stay were re-
ported. Discussion: Most studies use validated scales to determine aerobic capacity and other physical qualities
in the population. However, the prescription of exercise intensity reflects variations. This difficulty could be
attributed to the differential response associated with the particular conditions of each subject, which highlights
the importance of trained professionals to address these interventions safely. Conclusion: Therapeutic exercise
prescribed in intensive care unit patients after cardiac surgery positively affects their outcomes. However, our
findings report a lack of precision in exercise intensity and heterogeneous intervention protocols.

Keywords: therapeutic exercise; physiotherapy; cardiac surgery; early mobilization; intensive care unit (ICU)

1. Introduction

Among chronic non-communicable diseases, heart disease is the leading cause of mortality and
morbidity worldwide and in the Americas [1]. Cardiac surgery (CS) is considered a therapeutic target
for ischemic coronary artery disease. However, it should be performed according to specific criteria
since it is a complex intervention that requires aggressive procedures such as extracorporeal circula-
tion, anesthesia, pump time, and clamping. These procedures have been related to post-surgical com-
plications [2,3], impacting patient outcomes. These conditions lead to prolonged hospitalization and
bed rest, which adversely affects patient prognosis.

Over the years, the advantages of early mobilization (EM) and therapeutic exercise (TE) have
been well-documented in critically ill patients. These include shorter hospital stays and a reduced
incidence of delirium and pneumonia [4]. Equally positive effects have been reported in patients with
immediate CS [5]. This resulted in the emergence of phase-1 cardiac rehabilitation programs (CRP),
which involve an interdisciplinary team and include patient education on the post-surgical process,
emotional support, nutrition, and TE as a pillar. The latter aims to mitigate physical deconditioning,
improve functional capacity, and reduce complications associated with bed rest. In line with these
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findings, recent advancements in machine learning approaches have demonstrated the importance
of mobility-related factors in improving daily living activities and functional capacity. These insights
emphasize the need to prioritize mobility in rehabilitation protocols to optimize outcomes [6].

However, TE in patients who underwent CS should be prescribed carefully since there are po-
tential risks when increasing oxygen consumption in a patient with a chronic cardiovascular disease,
such as arrhythmias or acute infarction. For this reason, professionals should prescribe exercise in a
standardized manner and consider patients’ assessment and subsequent care to ensure their safety [7].

Most of the scientific evidence in the literature focuses on rehabilitation processes in patients
with cardiovascular disease in an outpatient context [8]. In recent reviews [9,10], the American Col-
lege of Sports Medicine (ASCM) recommended CRPs in hospitalized patients, which should be
guided by experts and include supervised daily mobilization and monitoring of adverse responses
to exercise. The authors agree in their recommendations that the activity should be performed in
phases, the first should be calisthenics, the second considered central phase should introduce aerobic
and anaerobic exercise, and finally a return to calm, the appropriate prescription of intensity, can be
monitored by the rating of perceived effort and target heart rate, estimated by formulas, or not exceed
30 bpm of the basal measurement, and in resistance training the maximum repetition value (1RM) is
taken as a reference, considering for this type of patients to start between 40% of the measurement.
These guidelines are summarized as follows: Minimum frequency 2 times per day, 3 to 5 times per
week, or 150 min/week, the intensity is adjusted according to the perception of effort between 12 and
14 according to the Borg scale or the speech test or start with 40% of VO2 max, in terms of time per
session, a minimum of 20 minutes is suggested and type of exercise: traditionally it is subdivided into
aerobic and anaerobic, the first is described with movements that involve large muscle groups that
allow an aerobic glycolysis metabolism and the second refers to high intensity activities that do not
depend on the availability of oxygen during that time.

It should be mentioned that TE prescription is part of the role of physiotherapists and should be
done based on their professional criteria to ensure safe interventions for critically ill patients in their
acute phase [11]. However, there is no standardized optimal dose of exercise per day; the evidence
only states that it should be progressive according to the patient’s tolerance.

Due to this, we posed the following research question:

*  What are the effects of therapeutic exercise in Postoperative Cardiac Surgery Patients in Inten-

sive Care Unit (ICU)?

*  What characteristics are associated with the prescription of ET in Postoperative Cardiac Sur-
gery Patients In ICU

*  What benefits has scientific evidence documented regarding therapeutic exercise in this pop-
ulation?

2. Materials and Methods
2.1. Protocol and Registration

A scoping review was conducted based on the PRISMA extension for scoping reviews (PRISMA-
ScR) guidelines [12]. The data to be collected was defined following the participants, concept, and
context (PCC) model, as shown in Table 1. In adherence to the protocol established by the guide,
which defines within its methodology the mapping of the existing literature on a particular topic,
following the quality, rigor, and transparency of a review. However, this study does not present the
record of the protocol, since it is not mandatory in scoping reviews according to the same PRISMA-
ScR guide.

Table 1. Participants, concept, and context model.

P (Participants) C (Concept) C (Context)
Adults >18 who have Therapeutic exercise
just been subject to heart surgery after heart surgery
Source: Drafted by authors.

Intensive care unit
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2.2. Eligibility Criteria
Controlled clinical trials, observational studies, both descriptive and analytical (cohort and case-

control), responding to the PCC question were included. The exclusion criteria included studies re-
lated to pre-surgical breathing exercises and patients performing CRP phases 2 and 3.

2.3. Information Sources

The following databases were consulted to perform the search: Scopus, ScienceDirect, Physio-
therapy Evidence Database (PEDro), and PubMed®. There were no language restrictions, and articles
published between January 1, 2018, and October 30, 2023, were included.

2.4. Search Strategy

The search strategy comprised combinations of the health sciences descriptors and Medical Sub-
ject Headings, as well as synonyms of the following words: cardiac surgery, myocardial revasculari-
zation, coronary artery bypass, exercise therapy, early mobilization, physiotherapy, and ICU. The
search equations were performed using the Boolean connectors AND, OR, and NOT.

2.5. Selection of Sources of Evidence

First, studies that met the described filters were classified in each database by A.R.P, ].Q.H, and
AMB, eliminating duplicates and reviewing by title and abstract. Then, manuscripts were selected,
taking into account the inclusion criteria. For this manuscript, the EndNote ™ tool was used to com-
pile the articles. If there was a discrepancy in the selection of any article regarding compliance with
the selection criteria, the fourth evaluator (MRS) was assigned to make the decision.

2.6. Data Charting Process and Data Items

Data were recorded in matrix one, which included the following;: title, authors, language, year
of publication, type of study, purpose, and results. In the second matrix, the following was extracted:
number of patients, sex, age, body mass index, hypertension, dyslipidemia length of ICU stay, length
of hospital stay, mechanical ventilation time, type of surgery, and sedentary lifestyle. In matrix three,
variables related to exercise prescription were included, such as mode/type of exercise, intensity, and
frequency. These guidelines are established by the ASCM as orientations for the description of the
exercise and are also called “FITT principles,” which define the following variables: Frequency (F)
corresponds to the number of days in the week in which patients do the exercise, Intensity (I) is the
level of effort exerted by patients according to the evaluation of their exercise capacity, Time (T) is
the duration of each session and Type (T) of activity/mode, refers to aerobic activities, high or low
resistance activities, or minimum dexterity activities [9]. Finally, matrix four incorporated the associ-
ated effects.

The findings were represented in a flow chart, according to PRISMA-ScR, to specify the findings.
(Figure 1).

2.7. Synthesis of Results

The data was compiled qualitatively, this information is summarized in tables by objectives.
Description of the characteristics of the sample tabla 2, the protocols used to the exercise prescription
Table 3, and the benefits of the exercise in this population Table 4. These results were analyzed in a
quantitatively and qualitatively way.
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Figure 1. PRISMA flow diagram. Source: Drafted by authors.

3. Results

In the initial search, 814 papers were identified, 124 duplicates were eliminated, and 28 papers
were selected by title and abstract to be fully read. Of these, 20 were eliminated as they did not meet
the eligibility criteria, resulting in a total of 12 papers selected for data description. All papers were
published in English. Regarding the methodological design, 10 were clinical trials [13-23], 1 was a
prospective observational study [23], and 1 was a prospective cohort study [24].

Regarding the sociodemographic characteristics, the most frequently observed in the 12 papers
were male sex, age range between 54 and 68 years, mean body mass index between 20 and 26.7 kg/m2,
and coronary artery bypass grafting as the most frequent type of surgery. Eight papers mentioned that
the subjects were on mechanical ventilation in a range of 2-10 hours, and the length of stay in ICU
varied from 2 to 8 days; two papers reported that the percentage of sedentary lifestyle was between
24% and 49%. Finally, dyslipidemia and hypertension often coexist in patients with elevated cardiovas-
cular risk. (Table 2).

Table 2. Clinical and sociodemographic characteristics of the study populations.

Age, .
Authors Number of years Body Mass Sedenta . o . Type of Lengt? of Duratlol'l of
Country/ .. S . Hypertension Dyslipidemia hospital Mechanical
Participants Mean- Index rism Surgery .
Year sd Stay Ventilation
Ribeiro BC et al. 34 men
[13] Brazil, 48 © 60+8.3 20.5 NR 10 60% CABG 8days+2 10 hours+4.8
(70%).
(2021)
Gama Lordello 133 men
et al. [15] Brazil, 228 57 26 49 % 156 30% CABG+HVS 2days 5 hours
(58%).
(2020)
Shirvani et al. 74 men
[15] Iran, (2020) 92 (82%). 60 +£8.72 26 NR 50 NR CABG 6days+1 10hours+2.71
Moreira et al.
6 men
[16] Portugal, 11 (55%) 54 30 NR 100 40 CABG NR NR
(2019) o
Han etal. [17] 35men 63.0+
China, (2022) 46 (76%). 8.7 244 NR 58 24 CABG 7 days+2 10 hours+3.6
Cui etal. [18] o 18men 631x 54 NR 33 33 MRV-WEC 10 days 3 NR

China, (2020) (78%). 46



https://doi.org/10.20944/preprints202501.2373.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 January 2025 d0i:10.20944/preprints202501.2373.v1

5 of 6

Esmealy et al. 30 men
(1] lran 202y 20 o5y 26 NR 628& 62 CABG NR NR
Bano et al. [20] 35men 55.62+ Y
Pakistan, (023) ! . o 246 NR 80% NR CABG 7 days 9 hours
Allahbakhshian

etal21].Tran, 40 ig;e)“ 63’? 26 NR 80% NR cABG  77:+1 };E?r:rafter

(2023) o : gery

Tsuchikawa et

al.[22]. Japan, ggy  ovImen o011 237 NR NR NR caBG  BAEI8 6 860 hours

(77%). days

(2023)

Kenji Nawa et 28men 623+

3 0,
al. [23] Brazil, 44 (63%). 108 26.7 NR 80% 34 CABG+HVS 8days NR

(2022)
8 + 4 control
Cordeiro et al. 31 men group, 14 +
[24]. Brazil, 55 (56%). 63+9 25 24% 56% 36 CABG 5 6 +2 hours
(2022) interventio
n group

Abbreviations: CABG: coronary artery bypass grafting; HVS: heart valve surgery; MRV-WEC: myocardial re-
vascularization without extracorporeal circulation; ICU: intensive care unit; NR: not reported. Age: mean +
standard deviation, Body Mass Index, average, sedentarism %. Hypertension % population or frequency(n),
Dyslipidemia % population.

Therapeutic exercise is a series of physical activities and movements that are prescribed to im-
prove function, restore muscular and skeletal function, and maintain a state of well-being. This inter-
vention is part of the early mobilization strategies utilized in the ICU, primarily aimed at enhancing
the individual’s functional capacity. Additionally, these exercise programs should outline or detail
how the intervention strategies are implemented.

According to the guidelines for exercise prescription, regarding mode/type of exercise, activities
such as passive and active movements were described, as well as the use of cycloergometer, bed-to-
chair transfer training, supine to seated transition training, seated at the edge of the bed, seated in a
chair, standing, ambulation, respiratory exercises, and tools such as virtual reality and support with
mechanical ventilation devices. Intervention protocols started after extubation, from the immediate
postoperative period or first postoperative day until ICU and even hospital discharge. Additionally,
most protocols are conducted twice a day without a specific time. The exercise protocols are described
in Table 3.

Table 3. Analysis of exercise prescription parameters.

Duration Frequency Intensity
. Session Program Sessions . . MRC
Authors Exercise mode/type (Minutes) (Days) Jweek IPE-aerobic capacity-MHR (Strength
Ribeiro BC etal. [13]. RE-LLE-SEB-CELL-SC-PG-VR 20 min 1-3 days NR 20% MFIR, moderate-high NR
(modified Borg 4-5)
Gama Lordello et al. . .
[14] ULE-CELL+CEUL-SU-SC-PG 10 min 2-12days 2 times a day Number of steps (pedometer) NR
Shirvani et al. [15]. SEB-PG 15 min 2-6days 2 timesaday | iS¢ OXimetryand 20 % HR, -
Neecham confusion scale
6MW; Borg modified scale;
Moreiraetal. [16]  RE-BA-ULE-LLE-PG-CS  1030min  1-6days - omesa  hemodynamicvalues:blood =
day pressure, heart rate, and pain
(4 MET of intensity)
Han et al. [17]. RE-TSS-SEB-SC-SU- PG NR 2-7days  2timesaday IEP (Borg 3-4/10) - Barthel NR
MHR, VO2max, (%MHR =
0.64 x %VO2max + 37; MHR =
236 205.8-0.685 x age;
Cui et al. [18] TBC-SU-SC-PG 10-20 min 3 days dlmes 4 HRR = MHR-HRR; X% AP- NR
y MHR = HRR x X% + HRR).
Everyday VO2max increased
by 10%
Esmealyetal. [19].  RE-ULE-LLE-SEB -SC-SU-PG 15 min 2days  2timesaday iricrial blood gas (PaO2, NR

PaCO2, blood pH), SpO2
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Mild IPE (modified Borg 3),
1-2 timesa HR 20 L/min, 6MW, 1 minute

Bano et al.[20] ULE-LLE-CELL-PG, RE+CPAP  20-30 min 2-4 days . NR
day sit and stand test (measure
lower limbs strength)
Auah:?l[‘;s]}“a“ ' RE-ULE-LLE-SEB - SC-SU-PG 15 min 0-l1day 2 timesa day MMSE, VAS NR
Tsuchikawa et al.[22]. RE-ULE-LLE-PST-SEB-SU-PG NR 1-10 days 2 times a day 6MW NR
Dynamometry(force), Perme
mobility scale (functionality),
Kenji Nawa et al. [23]. ULE-LLE 30 min 4-8days 2timesaday spirometry (pulmonary func- NR
tion), PIM, and PEM (respira-
tory muscle strength).
Cordeiro et al. [24]. TBC-PG NR 2-8 days NR MRC strength, FIM, 6MW NR
(prepost)

Abbreviations: IPE: index of perceived exertion; MHR: maximum heart rate; MRC: Medical Research Council ;
RE: respiratory exercises; ULE: upper limb exercises; LLE: lower limb exercises; SEB: Seated on the edge of the
bed; CELL: cycloergometer in lower limbs; CEUL: cycloergometer in upper limbs; SC: stair climbing; PG: pro-
gressive gait; VR: virtual reality; SU: standing upright; SC: seated in chair; TSS: transition from supine to seated;
TBC: transfer from bed to chair; CPAP: continuos positive airway pressure, PST: Passive Sitting; BA: balance
exercises; MET: metabolic equivalent of the task; APMHR: age-predicted maximum heart rate; VO2max: maxi-
mal oxygen consumption; HRR: resting heart rate; SpO2: oxygen saturation; PaO2: arterial oxygen pressure;
PaCO2: arterial carbon dioxide pressure; FIM: functional independence measure; 6MW: six-minute walk test;
PIM: peak inspiratory pressure; MEP: maximum expiratory pressure; MMSE: mini mental state examination;
VAS: visual analog scale; NR: not reported.

Some of the benefits reported were improved functional capacity, reflected in the distance cov-
ered in the 6-minute walk test (6MWT) at the hospital with positive results, as well as improvements
in arterial oxygen saturation (SpO2) and arterial oxygen pressure (PaO2) and decrease in arterial car-
bon dioxide pressure (PaCO2). One paper also reported controlled postoperative delirium. In most
of the studies, there was an improvement in exercise tolerance and maximal oxygen consumption
(VO2max) and a reduction in ICU and hospital stays (Table 4)

Table 4. Qualitative analysis of the benefits of therapeutic exercise.

Test or measure- Reduction of ICU and hospi-

Authors ment tool Quality of life tal stay Complications Functional and aerobic capacity
Ribeiro BC ~ Modified Borg Reduction of hospital stay, P L
et al. [13] Scale NR <005 (0.03). No complications. No Changes
Self-reports evi- The number of steps measured after the
Gama denced a signif- intervention in the intervention group
icant improve- C was 1,126 versus 972 in the control
Lordello et Podometer . No significant changes. NR .
ment in the mo- group; the use of a cycloergometer did
al. [14]. o .
tivation of the not show greater efficiency than other
control group. interventions at the time of comparison.
X . There were no significant dif- .
Shirvani et Neecham . o L Planned EM may reduce the incidence
. NR ferences in terms of hospitali- No complications. . ..
al. [15]. confusion scale . of postoperative delirium.
zation days.
SF-36V2, there
. was a percent- R e
Moreira et OMW , Borg scale, : age increase in There were no mgmﬁcant. dlf 6-MW, there was improvement at the
PA, FC ,NRS, SE- . ferences in terms of hospitali- NR
al. [16]. all domains, . end of the study.
36V2 . . zation days.
numerical pain
scale.
Barthe.l m.d.ex Postoperative hospital stay ~ Both the SGR and the IGR
Han et al. was signifi- . Lo
Barthel Test . . was statistically shorter for groups had significantly NR
[17]. cantly higher in -
the IGR group. fewer complications.
the IGR group.
Arterial Blood gas
analysis and Dis- PLOS in the PEA group was . . There were favorable and significant as-
. . . Elderly patients subject to . ..
Cuietal. tance of walking shorter than that in the Con- . . sociations between PEA and clinical re-
L, NR CABG had a higher risk of . .
[18] (patient’s self-as- trol group (9.04 +3.08 versus .o sults such as PLOS, walking distance
complications.

sessment and the
experiences of

10.09 +3.32 days.

and psychological consequences
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rehabilitation thera-
pists)

Post-traumatic
stress disorder
score

There was a significant increase of

Esmealv et Arterial blood SpO2 over time (P = 0.001); PaO2 and
al 1 9}i gases and oxygen NR NR No adverse effects. its interaction with time had statisti-
T saturation cally significant results (P = 0.001).
PaCO2 value decreased.
Banoetal.  Arterial blood ICU .and hospital stz.;lys wetre Walk (fhstance a.nd lower limb stren.gt.h
[20] N NR considerably lower in the in- NR of the intervention group were statisti-
) gases tervention group (P =0.001). cally significant (P = 0.001).
Improvement
in pain sensa-
tion R .
Allahbakh- The interven- There. was a significant dlf.fer—
. Borg scale, MMSE, . ence in the length of hospital
shian et al. tion group had NR NR
VAS L O stay (P =0.01) between
[21]. significantly
groups.
less postopera-
tive cognitive
dysfunction.
The estimated Patients in Group E showed a greater
future risk de- walk distance according to the 6-minute
Tsuchikaw 6 MW, EuroSCORE creased if there The Mortality rate was lower . walk (368.9 .m)
was an early NR in the group that started am- The estimated future risk of adverse
aetal. [22]. 1I . .
onset of ambu- bulation before 3 days. events was found to be increased day-
lation (Eu- by-day during the delay until initial
roSCORE II). ambulation.
. Perme score on days 2 and 3 . .
Kenji Nawa 6MW - Perme . . . - A 4.6-increase in Day 3 Perme Score re-
o NR was associated with hospital No complications.
et al. [23]. Mobility Scale duced ICU stay to a day.
stay (P <0.001).
MV time, ICU stay, and hos- Functional factors, such as functional
Cordeiro et pital stay were significantly independence and walk distance, were
FIM NR . NR s . . .
al. [24]. better in the EM group (P = significantly higher in the group with
0.001). EM (P =0.001).

Abbreviations: PEA: Precision early ambulation group; PLOS: postoperative length of hospital stay; SGR: gen-
eral ward rehabilitation with routine UC; IGR: ICU rehabilitation with general education + general ward reha-
bilitation; ICU: intensive care unit; SpO2: oxygen saturation; PaO2: arterial oxygen pressure; PaCO2: arterial
carbon dioxide pressure. MV: mechanical ventilation; EM: early mobilization. 6(MW: six-minute walk test; NRS
: Numeric Pain raiting scale; MMSE: Mini Mental State Examination; VAS: visual analog scale; FIM Functional
Independence Measurement.

4. Discussion

The objective of this review was to describe the effects of TE in patients after CS, in addition to
identifying the demographic and clinical characteristics of the population, the guidelines and tools
used for exercise prescription and execution, the protocols, and the documented benefits.

Regarding sociodemographic characteristics, the results support the findings of other studies,
showing male gender, elevated cholesterol, hypertension, obesity, and overweight as preponderant
risk factors that affected 74% of the population requiring cardiovascular surgery [18,25-29].

Scientific evidence has supported EM and TE as a strategy with positive effects in ICU patients
since most of them showed reduced physical abilities due to prolonged rest. This is evidenced by the
fact that skeletal muscle strength decreases between 1% and 1.5% per day, directly affecting strength,
with a loss of up to 40%. This, in turn, results in decreased muscle power, aerobic capacity, and bal-
ance, increasing the risk of falls. These patients also show cardiovascular and respiratory changes,
altered blood flow distribution, increased cardiac workload, resting heart rate, and contractility [30-
32].

For this reason, it is important to provide objective measurements before interventions. In our
study, the 6MWT was used [16,20,22,24] as an outcome measure since this submaximal test is used
to qualify the aerobic capacity reflected in individuals” functional capacity, and it is also useful as a
predictor of morbidity and mortality [33]. In the papers reviewed, the subjects who performed TE
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showed significant improvement about walking distance [16]. The Borg scale was also used to meas-
ure the perception of cardiopulmonary effort during exercise. This scale is useful to estimate exercise
intensity, and values of 14-15, not higher than 16, are recommended [34,35]. Another tool used for
muscle strength assessment is manual handgrip dynamometry [36,37], maximum inspiratory pres-
sure, which assesses diaphragmatic strength, and maximum expiratory pressure, which measures
the strength of the intercostal and abdominal muscles [38]. The latter is important when prescribing
respiratory training with linear load devices [39].

Due to its ease of application, the Medical Research Council (MRC) scale is a tool used to evalu-
ate muscle strength in the ICU area. In addition, acquired muscle weakness in the ICU can be diag-
nosed when its score is lower than 48 points. Despite being a highly recognized scale for evaluating
functional strength in the ICU [40], we only found its use in one paper, which showed the effects of
maintaining muscle strength and functionality by comparing results from admission to discharge
and between the mobilized and non-mobilized groups [24]. Another scale is the Perme mobility scale
in the ICU, which allows the rating of the patient’s mobility from bed to independent walking. Its
score varies from 0 to 32, with a higher score indicating better mobility. It is also used to estimate
possible barriers in different areas, such as physical and social barriers [41,42]. In their clinical trial,
Kenji Nawa R et al. reported that the Perme score is a marker of a longer stay in those with lower
mobility undergoing coronary revascularization surgery and valve replacement in the ICU [23].

Functional independence measurement and the Barthel scale [24,43] are useful for recording
functional capacity and progress over time [44]. Our findings evidenced that TE helped improve
functional capacity in the experimental groups, as documented using these scales [17]. Another im-
portant result is health-related quality of life, recorded with the SF-36 health questionnaire [16]. This
questionnaire is useful for assessing the patient’s quality of life; due to its quality and effectiveness,
it is one of the most widely implemented [43]. Another questionnaire described was the International
Physical Activity Questionnaire [14,46], which measures the degree of daily physical activity and can
be applied to different populations between 15 and 69 years of age [18].

Regarding exercise prescription, disparity was found in most of the protocols, and some proto-
cols even did not follow the FITT guidelines. EM and TE type or mode varied in terms of applicability;
these interventions began as soon as the patient was clinically able to tolerate the activity, which was
2 hours after extubation, until the first postoperative day, and it was prolonged until discharge. The
duration of each exercise session was between 10 and 30 minutes and the frequency was daily. The
findings do not specify the daily intervention schedules that the population experienced. Addition-
ally, it is important to note that in the ICU, specific conditions such as imbalances in the cardiac cycle,
endocrine disorders, and other factors can either positively or negatively impact the patient’s perfor-
mance.

Exercise intensity was recorded in 4 papers based on heart rate, which was 20%. The Borg scale
was also used, and it showed moderate intensity. Only one paper evidenced the progress of the ac-
tivity, with increased daily VO: max. However, this approach to the FITT attributes shows us that
efforts are required for the standardization of intensity prescription, even more so in patients with
cardiovascular alterations.

Among the benefits described were improved automatic cardiac modulation and reduced hos-
pital stay [13]. However, in an experimental study, the use of a cycloergometer in the postoperative
period did not show significant differences in the total number of steps and mobility between groups
after the intervention, although greater motivation was observed in the intervention group [14,47].
In addition, TE is considered one of the non-pharmacological approaches to decrease the incidence
of postoperative delirium with strong supporting evidence [15,48,49]. In contrast, a clinical trial re-
cently documented how the use of a cycloergometer immediately after open valve replacement was
beneficial, impacting functional capacity [50]. Another study showed that subjects receiving rehabil-
itation and disease education presented fewer complications and shorter hospital stays [17]. Precision
early ambulation, which is performed less than 4 days after surgery and is controlled using maximum
oxygen consumption (VO2max) and maximum heart rate predicted for age, showed significant im-
provements in the walk distance compared to those who initiated it later [18,22]. It is important to
emphasize the benefits of EM and ET, particularly in alleviating the effects of post-intensive care
syndrome. (PICS) Research indicates that between 50% and 80% of ICU survivors experience a range
of disabilities that persist well beyond their hospital discharge. Many of these issues are diagnosed
years after leaving the ICU and can impact not only physical capabilities but also neurocognitive
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function and behavior. Rehabilitation is a comprehensive process that plays a crucial role in reducing
the likelihood of these long-term effects [51].

In the near future, management guidelines that standardize the prescription of therapeutic ex-
ercise for patients who have recently undergone cardiovascular surgery should be established. These
guidelines should be developed not only by experts in sports medicine but also by associations re-
lated to critical care, cardiovascular surgery, cardiopulmonary physiotherapy, and nutrition. This
comprehensive approach aims to address documented limitations in patient care. Evaluations should
be standardized, focusing primarily on the intensity of the activity using objective measurements and
tools.

This scoping review allows readers to identify, in a summarised manner, the intervention pro-
tocols for the implementation of therapeutic exercise in this population, taking into account the re-
ported benefits, and to apply them in their clinical contexts. In addition, the identified limitations are
a starting point for the construction of new research and thus to enrich precision interventions. Fur-
thermore, the role of the rehabilitator is increasingly clear in intensive care units not only as a pro-
moter of physical activity but also as a trainer and expert in the prescription of exercise for this vul-
nerable population.

4.1. Study Limitations

As this was a scoping review, only descriptive data from other studies could be documented,
excluding many quantitative findings that ultimately strengthen the argument for the interventions
assertively. Added to this is the absence of a risk of bias assessment of the articles. On the other hand,
4 databases were used, which, although recognized for the quality of their repository, the search
strategy did not yield a sufficient number of publications that, within their design, specifically com-
pare the different types of interventions. Only one clinical trial is mapped, so the majority of obser-
vational studies identify characteristics of the population that was described and the types of exercise
that were used with heterogeneity in their application. Finally, the term early mobilization is unclear
in terms of the start time and is often confused with exercise, so some effects could not be directly
attributed to it.

5. Conclusions

This study provides information on the beneficial effects of EM and TE interventions. Our find-
ings suggest an effective reduction in hospital stay, improved quality of life and functional capacity,
and decreased risk of complications such as postoperative delirium and subsequent cognitive im-
pairment. However, a great variety of intervention protocols was identified, whose intensity was not
prescribed in a standardized or rigorous manner. In addition, the role of physiotherapists as expert
promoters is highlighted in order to establish safe interventions but also in mitigating the long-term
deleterious effects, already named as PICS. This can serve as a foundation for developing standardi-
zation strategies in guideline protocols for this population, encompassing all stakeholders within the
intensive care unit. This approach can facilitate the establishment of objective measurements to accu-
rately calculate the appropriate exercise volume and intensity.
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