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ABSTRACT

Introduction : Abdominal Aortic Aneurysm (AAA) is a life-
threatening vascular condition requiring surgical intervention.
Prehabilitation, particularly exercise training, has emerged as a
strategy to optimize patients' physical and mental readiness for
surgery, potentially improving postoperative outcomes. This
review examines the efficacy of prehabilitation programs in
enhancing survival, reducing complications, and shortening
hospital stays for elective AAA repair patients.

Method: A literature review search was conducted using Scopus,
PubMed, and ProQuest (2020-2025) with keywords: exercise
training, prehabilitation, and elective AAA repair. Four studies
(two RCTs, two cohort studies) from Sweden, the Netherlands,
and the UK were selected. The PICO framework guided data
extraction, focusing on interventions like supervised exercise
(SEP), multimodal prehabilitation, and community-based
programs. Variables included survival rates, postoperative
delirium, and hospital stay. Data were analyzed descriptively.
Results: Based on the results of the article search, it was found
that there are several types of prerehabilitation interventions in
Abdominal Aortic Aneurysm (AAA) patients, namely supervised
exercise (SEP), multimodal prehabilitation, and community-
based programs.

Conclusion: Prehabilitation with exercise training interventions
has great potential in improving surgical outcomes in vascular
surgery patients. Exercise training can improve the patient's
functional capacity, reduce inflammation, improve immune
function, and improve psychological well-being.

Keyword: Abdominal aortic aneurysm, elective surgery,
exercise training, postoperative outcomes, prehabilitation.

smoking, lack of physical activity, and
inadequate nutrition, which can worsen their

(PAD), aortic condition and increase the risk of

aneurysm, and carotid stenosis are some
examples of vascular conditions that require
surgical intervention (1). Vascular surgery
patients often have risk factors such as

postoperative complications (2). The main
problem faced in vascular surgery is the high
prevalence of cardiovascular comorbidities in
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patients, which can significantly affect
surgical outcomes.

Abdominal Aortic Aneurysm (AAA) is a
condition when the aortic dilatation is 1.5
times its normal diameter (3). Globally
Abdominal Aortic Aneurysm (AAA) has a
higher prevalence in western countries, such
as the United States (4). The prevalence in
Asia is relatively low, at 1.3% of the overall
Asian population.a (5). Meanwhile, in
Indonesia, there has been no study that
discusses the prevalence of AAA nationally.
AAA often occurs in men aged >65 years with
a prevalence of 4-8% of sufferers (6). AAA
risk factors are genetic, lifestyle, medical
conditions, ethnicity, and gender (7). Where
AAA often occurs in men aged >65 years with
a prevalence of 4-8% of sufferers (6). In
addition, the incidence of Abdominal Aortic
Aneurysm (AAA) is associated with the level
of individual smoking habit (8). Abdominal
Aortic Aneurysm (AAA) can lead to infection,
aorto-enteric fistula, pseudoaneurysm aorto-
caval fistula, thrombotic occlusion of the
branching vessels and compression of
adjacent structures if not given proper
management (9). One of the treatments for
AAA is through surgical procedures and
effective strategies are needed to improve
surgical outcomes. Currently, the concept of
prerehabilitation which aims to increase the
functional capacity of patients before surgery
is also receiving attention. Because
prerehabilitation is a preoperative
intervention that aims to minimize the
incidence of perioperative complications
through optimizing physical activity and
avoiding the possibility of a decrease in the

patient's functional level (10). However, there
is currently no literature review that discusses
prerehabilitation interventions in Abdominal
Aortic Aneurysm (AAA) patients.

One form of rehabilitation is exercise training
which can reduce inflammation, improve
immune function, and improve psychological
well-being (1). The integration of a
comprehensive prerehabilitation program can
be implemented through exercise training,
into the standard of care for vascular surgery
patients. The program should be tailored to
the patient's individual needs and abilities,
taking into account their comorbidities, fitness
level, and surgical goals. Through the
application of exercise training as a form of
rehabilitation, surgical outcomes and quality
of life of vascular surgery patients will be
increased, thereby reducing health care costs.
This literature review aims to criticize and find
out more about the impact of prerehabilitation,
especially exercise training on Abdominal
Aortic Aneurysm (AAA) patients.

METHOD

Article searches were conducted using
Scopus, Pubmed, and Proquest databases.
The search was conducted using keywords in
the form of "exercise training OR exercise
therapy OR prehabilitation” AND
"preoperative" AND "elective surgery OR
elective repair OR endovascular aneurysm
repair OR open surgery". The selection of
literature was carried out by identifying
articles that meet the inclusion criteria,
namely published in 2020-2025, in English,
full text, and are original articles.
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Figure 1. Literature Search Flowchart (11)
Article selection was carried out using extracted by identifying the title and author of
inclusion and exclusion criteria based on the article, year of publication, country, design,
PICO analysis to search for articles relevant sample, intervention, and results.
to the topic of review. Then, the data was

Table 1. PICO Analysis

Category Inklusi Eksklusi

P (Population)

Abdominal Aortic Aneurysm (AAA)
patients with elective repair, Adult

In addition to Abdominal Aortic
Aneurysm (AAA) patients with

patients elective repair
| (Intervention) Prerehabilitation such as exercise In addition to prehabilitation
training interventions

C (Comparison)

Patients who receive regular -
interventions

O (Outcome)

Improved patient survival,
decreased rate of postoperative
complications, decreased LOS

(Length of Stay)),

Doesn't address outcomes that
include inclusion criteria

RESULT

Based on the results of the analysis
and selection of articles based on the
inclusion and exclusion criteria of the
research, 4 (four) relevant articles were
obtained, the articles reviewed were articles
that were researched in Sweden (n=1), the
Netherlands (n=2), and the United Kingdom
(n=1). Two of the four articles were studies

with a Randomized Control Trial (RCT)
design and the other two had a single-center
study design. All articles discuss
interventions in patients with Abdominal
Aortic Aneurysm (AAA) with elective repair
(Patients who have been scheduled for AAA
repair surgery)
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Table 2. Data Extraction

Aneurysms of the
Abdominal Aorta

elective repair
(open surgery

Article Title Country | Design Sample Intervention Result
A preoperative Swedia |[Randomized|124 pasien Supervised 1. There was a
supervised exercise controlled | Abdominalis Exercise significant
program potentially trial Aorta Program difference in the
improves long-term Aneurysm (SEP) survival of the
survival after (AAA) dengan SEP group
elective abdominal elective repair
aortic aneurysm (open surgery compared to the
repair (Stethi et al., dan control group
2024) (12) endovascular 2. There was no
aortic repair) significant
difference in
CPET and QoL
results
The Potential Value | Belanda [Single-centre| 204 pasien Multimodal 1. There was a
of Prehabilitation cohort study| Abdominalis Prehabilitation difference in the
for Preventing Aorta level of delirium in
Delirium in Elective Aneurysm the intervention
Surgery for (AAA) dengan

group (4.9%) and
the control group

Controlled Trial of
Exercise to Improve
Fitness in Patients

with Abdominal
Aortic Aneurysm

(Haque et al., 2022)

(15).

(Meulenbroek et al., dan (11%)
2024) (13) endovascular 2. There was a
aortic repair) significant

difference in
length of
hospitalization,
especially in
patients with
EVAR

Long-term Belanda |Single-centre| 627 Multimodal There was no

Outcomes of Major study Abdominalized | Prehabilitation | significant effect on

Abdominal Surgery Aortic patient survival

and Postoperative Aneurysm

Delirium after (AAA) patients

Multimodal or colorectal

Prehabilitation of cancer patients

Older Patients who will

(Janssen et al., undergo

2020) (14), elective

surgery

The Abdominal United |[Randomised|56 elective AAA | Community There was a

Aortic Aneurysm Kingdom| Controlled | repair patients | Exercise significantincrease in

Get Fit Trial: A Trial (open or Programme peak VO2 (a measure

Randomised EVAR) (CEP) of cardiorespiratory

fithess) compared to
the control group.

Based on the results of the analysis, it is
shown that there are several types of
prerehabilitation
Anerysm (AAA) patients with elective repair,

for

Abdominal

Aortic
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effects in Abdominal Aortic Anerysm (AAA)
patients undergoing elective repair such as
an impact on improved survival, lower levels
of delirium, and a significant increase in peak
VO2. However, one of the results of the
implementation of multimodal
prerehabilitation did not have a significant
effect on survival (14).

DISCUSSION

Pre-operative training plays an important role
to increase an individual's functional capacity
before surgery to improve postoperative
outcomes (16). The literature review that has
been conducted shows that there is a
significant influence even if it does not have
an effect from prerehabilitation interventions.
This difference in outcome can be influenced
by variations in the provision of
prerehabilitation protocols or influenced by
patient characteristic factors such as the
severity of AAA experienced (17). The
Supervised Exercise Program (SEP) has
shown significant results on patient survival.
Other studies have also shown that SEP has
a significant impact on postoperative
complication rates and shorter length of
hospitalization (18). SEP includes aerobic
exercise and intensive resistance training,
where structured exercises performed pre-
operatively can increase physiological
reserve and reduce surgical stress to speed
up recovery (19). However, SEP did not show
a significant impact on QoL (Quality of Life)
and CEPT (Cardiopulmonary Exercise
Testing) (12). This could be influenced by the
sensitivity of the parameters used to assess
the benefits of SEP and allow SEP to have
more influence on long-term parameters such
as mortality rates.

In  additon to physical exercise,
prerehabilitation also combines optimal
nutritional fulfillment and stress management
which can reduce the incidence of
postoperative complications such as delirium
with an incidence of 4.9% and reduce LOS
(Length of Stay) (13). The findings show that
a holistic approach to rehabilitation plays a
role in protecting patients' cognitive function
(20). Because regular physical exercise can
improve memory function in patients with

high vascular risk (21). Then psychological
support and stress management are needed
to help overcome psychological problems
that are commonly experienced by AAA
patients such as anxiety (22). In addition,
dietary interventions can also affect the
improvement of the patient's cognitive
function (23). However, on the other hand,
there are findings that multimodal
prerehabilitation does not have a significant
impact on survival (14). This difference in
findings may be due to long-term factors of
cardiovascular disease and the lack of
integration of multimodal prerehabilitation
with long-term rehabilitation of postoperative
patients.

Community Exercise Programme (CEP)
based on prehabilitation programs also have
an impact on increasing peak VO, which
indicates improved karyorespiratory fitness
(15). The increase in peak VO, is influenced
by cardiovascular adaptations in physical
exercise such as aerobic latiha which can
increase stroke volume (heart efficiency) and
peripheral blood flow (24). In addition, any
increase of 1 mL/kg/min of peak VO, is
associated with a 10-15% decrease in the
risk of cardiovascular death (25). Therefore,
CEP can be used as an option in sustainable
programs because CEP is conducted on a
community-based basis and has a higher
accessibility opportunity than SEP so that it
can improve long-term patient compliance.
Based on existing findings, it is known that
SEP can support improved survival,
multimodal prerehabilitation can reduce the
incidence of postoperative complications,
and CEP can be implemented as a long-term
maintenance intervention. However, there
are still no findings comparing the three
approaches, so large-scale randomized trials
are needed to evaluate the impact of the
three approaches on long-term outcomes so
that prerehabilitation can be a key component
in the management of AAA in optimizing
clinical and functional outcomes for patients.

CONCLUSION
Based on the review of scientific evidence
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that has been carried out, it can be concluded
that prerehabilitation with exercise training
interventions has great potential in improving

surgical outcomes in vascular surgery
patients. Exercise training can improve the
patient's  functional capacity, reduce

inflammation, improve immune function, and
improve  psychological well-being. By
preparing patients physically and mentally for
surgery, prerehabilitation can help reduce
postoperative complications, speed recovery,
and improve long-term outcomes.
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