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Introduction: After lower limb amputation surgery due to peripheral arterial disease, rehabili-
tation should be initiated early. Rehabilitation reduces complications and mortality, improves 
functional independence, mobility and prosthesis fitting. Despite the growing number of studies 
on people who have undergone amputation, no scoping review has yet mapped the evidence on 
rehabilitation interventions during the acute postoperative hospitalization period. 
Objectives: To map which rehabilitation interventions are implemented and evaluated, aimed at 
people who have undergone lower limb amputation due to peripheral arterial disease, in the post-
operative period. 
Methodology: The scoping review will follow the Joanna Briggs Institute methodology. Several 
databases will be searched (MEDLINE (via PubMed), CINAHL (via EBSCO), Cochrane Database 
of Systematic Reviews, Scopus, PEDro, Web of Science, SciELO, SPORTDiscus with Full Text (via 
EBSCO), MedicLatina (via EBSCO)), and gray literature sources (Google Scholar, MedNar and 
RCAAP). Data extraction will use a tool developed based on the research objectives and eligibility 
criteria. Data synthesis will be presented narratively and in tables. 
The review will include studies with adults who underwent lower limb amputation due to periph-
eral arterial disease. Rehabilitation interventions implemented and evaluated by health profes-
sionals to promote functional independence, reduce hospital stay, and prevent complications will 
be considered. Studies with theoretical proposals, non-applied protocols, or targeting individuals 
already fitted with prostheses will be excluded.  
Conclusion: This review will provide an overview of early postoperative rehabilitation for people 
with amputation due to peripheral arterial disease, supporting evidence-informed practice and 
identifying gaps for future research. 
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INFORMAÇÃO DO ARTIGO  RESUMO 
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Aceite 30 maio 2025 

Introdução: Após amputação do membro inferior por doença arterial periférica, a reabilitação deve 
ser iniciada precocemente. A reabilitação reduz as complicações e a mortalidade, melhora a indepen-
dência funcional, a mobilidade e a adaptação à prótese. Apesar do crescente número de estudos com 
pessoas submetidas a amputação, ainda nenhuma revisão exploratória mapeou as evidências sobre 
as intervenções de reabilitação no período de hospitalização pós-operatória aguda. 
Objetivos: Mapear quais as intervenções de reabilitação que são implementadas e avaliadas, di-
rigidas a pessoas submetidas a amputação do membro inferior por doença arterial periférica, no 
pós-operatório. 
Metodologia: A scoping review será conduzida segundo a metodologia do Instituto Joanna 
Briggs. Serão pesquisadas várias bases de dados (Medline, CINAHL, Cochrane Database of Syste-
matic Reviews, Scopus, PEDro, Web of Science, SciELO, SPORTDiscus, MedicLatina) e fontes de 
literatura cinzenta (Google Scholar, MedNar e o RCAAP). A extração de dados será realizada com 
recurso a uma ferramenta desenvolvida com base nos objetivos e critérios de inclusão. A síntese 
dos dados será apresentada em formato narrativo e em tabelas. 
Serão incluídos estudos com adultos submetidos a amputação do membro inferior por doença ar-
terial periférica. Serão consideradas as intervenções de reabilitação implementadas e avaliadas 
por profissionais de saúde que promovam a independência funcional, reduzam o tempo de inter-
namento e previnam complicações. Serão excluídos estudos com propostas teóricas, protocolos 
não aplicados ou intervenções dirigidas a indivíduos já protetizados. 
Conclusão: Esta scoping permitirá mapear as intervenções de reabilitação no pós-operatório 
precoce, contribuindo para a prática clínica e para definir futuras linhas de investigação. 
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Introduction 

Peripheral Arterial Obstructive Disease (PAOD) or Periph-
eral Arterial Disease (PAD) is a common condition, affect-
ing between 10% and 20% of people over 60 years of age, 
and is one of the main causes of lower limb amputation.1 
This disease leads to reduced blood flow in the lower limbs, 
potentially resulting in progressive ischemia and serious 
complications such as gangrene, which is caused by tissue 
necrosis resulting from inadequate blood supply.2 Bypass 
surgery is an option to restore arterial circulation, but in 
cases of advanced ischemia, amputation may be unavoida-
ble.3,4 Lower limb amputation has a profound impact on in-
dividuals' quality of life, affecting mobility, independence 
and mental health, as well as causing a significant impact 
on family support.5,6 PAD, often associated with risk factors 
such as diabetes mellitus, hypertension and smoking, ac-
counts for approximately 54% of lower limb amputations. 
The increasing prevalence of diabetes and the aging popu-
lation further contribute to the rising incidence of these 
procedures.4 People with PAD often have multiple comor-
bidities, such as kidney disease, COPD, and heart disease, 
which makes rehabilitation even more challenging.7,8 

Major amputations have a high mortality rate, with life 
expectancy reduced by over 70% for these individuals.9 In 

the United States of America, more than 80% of lower limb 
amputees have associated arterial disease and are generally 
older and frail.10 Five-year mortality after amputation can 
range from 53% to 100%, being slightly higher in above-
knee amputations.11 Lack of continuity of care after hospital 
discharge is another factor that increases the risk of com-
plications. Improving the transition between hospital care 
and community or rehabilitation services is therefore es-
sential to mitigate these risks.12 Among the most frequent 
postoperative complications after amputation surgery, the 
following can be mentioned: phantom pain, phantom sen-
sation, dehiscence, infection, edema, joint stiffness, neu-
roma and hemorrhage.13 

In this context, early rehabilitation emerges as a critical 
factor, being associated with reduced mortality, lower risk 
of reamputation and greater functional independence, in 
addition to enabling discharge home.14 Early rehabilitation 
also contributes to accelerated gait and reduced hospital 
stay.10 However, implementation of this approach faces 
challenges due to the short period available before surgery, 
the advanced age of individuals, and multiple comorbidi-
ties.15 Pain, postoperative psychological distress, and poor 
adherence to early mobilization are additional barriers that 
need to be overcome to ensure effective recovery.16–18 
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People with multiple amputations face even greater chal-
lenges in their rehabilitation process, which must be ad-
justed to the reality of each individual and rely on family 
support.19 Depression, with a prevalence of 60,6% among 
amputees, is an aggravating factor, being frequently associ-
ated with alcoholism, claudication, diabetes and chronic 
pain, which further reduces the functional capacity of these 
individuals.20 Hospital rehabilitation has shown good results 
in the functional recovery of subjects without prostheses, 
which is essential to improving the functionality and quality 
of life of these individuals . The involvement of caregivers in 
the postoperative rehabilitation process is equally essential, 
as they play a fundamental role in home care and need to be 
adequately trained to support the person's recovery.21 
Comorbidities associated with PAD, such as diabetes, hyper-
tension, renal failure and cognitive alterations, can impair 
postoperative recovery, but hospital rehabilitation, even 
without the use of prostheses, has shown positive results in 
improving functionality and reducing mortality.22 The im-
plementation of early rehabilitation protocols, together with 
a well-structured discharge plan, can significantly improve 
the recovery and quality of life of individuals undergoing am-
putation, promoting the reduction of mortality and the pre-
vention of long-term complications. 

Although the study conducted by the previous authors 
was a pilot randomized controlled trial involving individu-
als (after amputation due to arterial disease or trauma) who 
underwent postoperative rehabilitation applied not only in 
a hospital context (but also at home), the results allowed us 
to conclude that the implementation of a rehabilitation 
program resulted in improved functional mobility.23  

When it comes to chronic diseases (like PAD), these have 
an impact on morbidity and mortality. Nursing interven-
tions were mapped through a scoping review and the au-
thors found that they had an impact on reducing hospital 
readmissions, emergency room visits, mortality, costs and 
improving quality of life.24 

A preliminary search was carried out in the MEDLINE da-
tabases (via PubMed), Cochrane Database of Systematic Re-
views, PROSPERO and Open Science Framework (OSF), to 
identify systematic reviews or scoping reviews already pub-
lished or in development on the topic. In this research, a re-
cently published scoping review was identified that aimed to 
map the available evidence on early postoperative rehabili-
tation programs for individuals with reported vascular-re-
lated amputations.25 This study identified significant gaps in 
literature, particularly the paucity of research on early mobi-
lization after amputation and the predominance of observa-
tional studies, with no randomized controlled trials or 
systematic reviews providing robust evidence. Although this 
review provides an initial overview of the topic, it has im-
portant limitations. First, the authors restricted their search 
to a specific set of databases, which may have limited the 
scope of the results. Furthermore, the search was conducted 

exclusively in English and did not transparently detail the 
search strategy used, making it impossible to validate the ex-
haustiveness of the articles included. Another relevant as-
pect is that the existing review focuses mainly on early 
postoperative rehabilitation in the context of the use of tem-
porary prostheses, such as Immediate Postoperative Pros-
thesis (IPOP) and pneumatic devices for early mobilization. 
Although this approach is valuable, it may not reflect the re-
ality of all clinical scenarios, including those in which the use 
of temporary prostheses is not common practice in the im-
mediate postoperative phase. Thus, the present study pro-
poses a broader approach, analyzing early mobilization 
regardless of the use of a prosthesis, in addition to exploring 
other aspects of post-amputation rehabilitation, such as 
strategies for preventing complications, functional results 
and patients' quality of life. 

Furthermore, this study aims to expand the search to addi-
tional databases, include literature published in all languages 
- ensuring a more inclusive and comprehensive perspective - 
and provide a rigorously detailed search strategy to ensure 
greater transparency and reproducibility. Thus, this study 
seeks to address previously identified limitations and contrib-
ute to a more comprehensive and representative perspective 
on early rehabilitation after amputation. 

The objective of this scoping review is to map the rehabil-
itation interventions implemented and evaluated, aimed at 
people who underwent lower limb amputation due to pe-
ripheral arterial disease, in the postoperative period. 

Methodology 

The proposed scoping review will be conducted in ac-
cordande with JBI methodology for Scoping Reviews26 and 
in line with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses for Scoping Reviews (PRIS-
MAScR) extension.27 The review has been registered in OSF 
(DOI 10.17605/OSF.IO/PW5C4). 
 
Review question 
 
The main question is: What rehabilitation interventions 
have been implemented and evaluated, aimed at people 
who have undergone lower limb amputation due to periph-
eral arterial disease, in the postoperative period? 

In addition to the main research question, this scoping 
review aims to explore the following secondary aspects: 
What are the characteristics of the identified rehabilita-
tion interventions (e.g. frequency, duration, intensity, pe-
riodicity, continuity after hospitalization)? Which health 
professionals are responsible for implementing these in-
terventions? What types of amputation are addressed 
within the scope of these interventions? What are the re-
ported outcomes of these interventions concerning func-
tional independence (e.g. hospital length of stay, ability to 
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walk, level of independence, occurrence of complications, 
prosthetic fitting)? 
 
 
Inclusion criteria 
 
Participants  
 
This scoping review will consider studies that include indi-
viduals over the age of 18 years who underwent lower limb 
amputation for peripheral arterial disease, regardless of the 
level of amputation. Therefore, this review will consider all 
foot amputations, infracondylar (or transtibial), supracon-
dylar (or transfemoral) and lower limb disarticulation sur-
geries, regardless of the surgical technique performed. 

Studies that study people with unspecified vascular pa-
thology, peripheral vascular disease or vascular arterial dis-
ease will be considered. 
 
Concept  
 
This scoping review will consider studies that include imple-
mented and evaluated rehabilitation interventions aimed at 
people who have undergone lower limb amputation due to 
peripheral arterial disease. Interventions described in isola-
tion or integrated into structured rehabilitation programs will 
be considered, provided that they have been effectively ap-
plied in clinical practice and their impact has been evaluated. 

Rehabilitation interventions will be included regardless 
of who implements them (nurses, rehabilitation nurses, 
physiotherapists, physiatrists, among other health profes-
sionals). 

These interventions should aim to accelerate the functio-
nal independence of the person undergoing amputation, 
reduce the length of hospital stay, promote early resump-
tion of walking, promote return home and enable the per-
son to fit a prosthesis in the future successfully.10 

Studies that present only theoretical proposals, non-ap-
plied protocols or interventions aimed exclusively at people 
who already have prostheses will be excluded. Studies that 
only present protocols created but not implemented in cli-
nical practice will be excluded. 
 
Context 
 
This scoping review will consider studies conducted in dif-
ferent surgical contexts (vascular surgery, general surgery, 
among others) where lower limb amputations are per-
formed due to peripheral arterial disease and where people 
remain for a few days until they are discharged home or 
transferred to other institutions. Contexts in which people 
are integrated into rehabilitation programs will also be con-
sidered, as long as these have been implemented in the 
acute postoperative period,28 corresponding to the initial 

phase of the rehabilitation process, still without prosthet-
ics. 

Interventions aimed exclusively at the preoperative pe-
riod, late postoperative period, pre-prosthetic or post-pros-
thetic phase will also be excluded, since the focus of this 
review is on interventions aimed at effectively starting the 
rehabilitation process, during hospitalization or in the clin-
ical context immediately following surgery. 
 
Types of Sources 
 
This scoping review will consider both experimental and 
quasi-experimental study designs, including randomized 
controlled trials, non-randomized controlled trials, before 
and after studies and interrupted time-series studies. In ad-
dition, analytical observational studies, including prospec-
tive and retrospective cohort studies, case-control studies 
and analytical cross-sectional studies will be considered for 
inclusion. This review will also consider descriptive observa-
tional study designs, including case series, individual case re-
ports and descriptive cross-sectional studies for inclusion.29 

Qualitative studies will also be considered that focus on 
qualitative data, including, but not limited to, designs such 
as phenomenology, grounded theory, ethnography, quali-
tative description, action research and feminist research. 

In addition, systematic reviews that meet the inclusion 
criteria will also be considered.  

Search strategy 
The search strategy will aim to locate published and un-

published studies. A three-step research strategy will be 
utilized in this scoping review. First, an initial limited 
search of MEDLINE (PubMed) and CINAHL (via EBSCO) 
was undertaken to identify articles on the topic. Text 
words contained in the titles and abstracts of these arti-
cles, along with the index terms used to describe them, 
were used to develop a full search strategy. This strategy 
will then be adapted and applied to all other selected da-
tabases and information sources.29 Table 1 presents the 
complete MEDLINE search strategy and the complete 
CINHAL search strategy carried out on 09/04/2025. Ad-
ditionally, the reference lists of all included sources of ev-
idence will be screened for further relevant studies. The 
analysis of non-randomized prospective studies of vascu-
lar patients undergoing amputation demonstrated the im-
portance of implementing a rehabilitation program, 
which, although extensive in terms of application time, 
begins in the acute postoperative period.10  

The scoping review conducted by Wong25 on this topic, in 
addition to time limitations, language limitations and lim-
ited database research, focuses mainly on people already fit-
ted with prostheses in the acute postoperative period, an 
aspect that is not common in all countries, such as Portugal, 
with this scoping aiming to focus on rehabilitation in people 
without prostheses. 
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The search strategy will not be limited by language or 
publication date to ensure a comprehensive approach and 
capture all available evidence on implemented and evalu-
ated rehabilitation interventions. 

In this scoping review, the following information sources 
and databases will be searched: Medline (via PubMed), 
CINAHL (via EBSCO), Cochrane Database of Systematic Re-
views, Scopus, PEDro, Web of Science, SciELO. SPORTDis-
cus with full text (via EBSCO), MedicLatina (via EBSCO). 
Sources of unpublished studies and grey literature will also 
be searched: Google Scholar, MedNar and RCAAP. 

Table 1. MEDLINE and CINAHL search strategy. 

MEDLINE search strategy (via PubMed) 
Results: 252 Search strategy (09-04-2025) 
 
(((((limb loss[Title/Abstract]) OR (amput*[Title/Abstract])) OR (amputation, 
surgical[Title/Abstract])) AND ((((((((((((vascular disease[Title/Abstract]) OR 
(dysvascular[Title/Abstract])) OR (DAP[Title/Abstract])) OR 
(DAOP[Title/Abstract])) OR (peripheral arterial disease[Title/Abstract])) OR 
(peripheral artery disease[Title/Abstract])) OR (peripheral vascular 
disease[Title/Abstract])) OR (critical limb ischemia[Title/Abstract])) OR (ischemic 
amputation[Title/Abstract])) OR (vascular disease[MeSH Terms])) OR (arterial 
oclusive diseases[MeSH Terms])) OR (peripheral arterial disease[MeSH 
Terms]))) AND (((((((((rehabilitation[Title/Abstract]) OR 
(physiotherapy[Title/Abstract])) OR (exercise therapy[Title/Abstract])) OR (early 
mobilization[Title/Abstract])) OR (physical therapy[Title/Abstract])) OR 
(rehabilitation nursing[Title/Abstract])) OR (hospitals, 
rehabilitation[Title/Abstract])) OR (early ambulation[Title/Abstract])) OR (health 
education[Title/Abstract]))) AND ((((((((((((inpatient[Title/Abstract]) OR 
(postoperative[Title/Abstract])) OR (post-operative[Title/Abstract])) OR 
(postsurgery[Title/Abstract])) OR (post-surgery[Title/Abstract])) OR (acute 
care[Title/Abstract])) OR (hospital stay[Title/Abstract])) OR (post-amputation 
care[Title/Abstract])) OR (surgical recovery[Title/Abstract])) OR (postoperative 
period[Title/Abstract])) OR (postoperative care[Title/Abstract])) OR 
(inpatients[Title/Abstract])) 

CINAHL search strategy (via EBSCO)  
Results: 90 Search strategy (09-04-2025) 
 
(“Limb loss” OR Amput*) AND (“Vascular disease” OR Dysvascular OR DAP OR 
DAOP OR “Peripheral arterial disease” OR “Peripheral artery disease” OR 
“Peripheral vascular disease” OR “Critical limb ischemia“ OR “Ischemic 
amputation”) AND (Rehabilitation OR Physiotherapy OR “Exercise therapy” OR 
“Early Mobilization” OR “Physical Therapy”) AND (Inpatient OR Postoperative 
OR “Post-operative” OR Postsurgery OR “Post- surgery” OR “Acute care” OR 
“Hospital stay” OR “Post-amputation care” OR “Surgical recovery”) 

 
 
Study/Source of evidence selection 
 
Following the search, all identified citations will be collated 
and uploaded into Mendlley® V1. 19.8 (Mendeley Ltd., Else-
vier, Netherlands) and duplicates will be removed. The items 
will then be imported into Rayyan QCRI (Qatar Computing 
Research Institute, Doha, Qatar). Following a pilot test, titles 
and abstracts will then be screened by two or more inde-
pendent reviewers for assessment against the inclusion cri-
teria for the review. Potentially relevant sources will be 
retrieved in full and their citation details imported into the 
JBI System for the Unified Management, Assessment and 
Review of Information (JBI SUMARI) (JBI, Adelaide, Aus-
tralia).30 The development of software to support multiple 
systematic review types: the Joanna Briggs Institute System 

for the Unified Management, Assessment and Review of In-
formation (JBI SUMARI).29 

The full text of selected citations will be assessed in detail 
against the inclusion criteria by two or more independent re-
viewers. Reasons for the exclusion of sources of evidence at 
full text that do not meet the inclusion criteria will be rec-
orded and reported in the scoping review. Any disagree-
ments that arise between the reviewers at each stage of the 
selection process will be resolved through discussion, or with 
an additional reviewer/s. The results of the search and the 
study inclusion process will be reported in full in the final 
scoping review and presented in a PRISMA flow diagram.29 
 
Data extraction 
 
Data will be extracted from papers included in the scoping 
review by two or more independent reviewers using a data 
extraction tool developed by the reviewers. The data ex-
tracted will include specific details about the participants 
(people undergoing lower limb amputation due to periph-
eral arterial occlusive disease), concept (rehabilitation in-
terventions targeting individuals before prosthesis fitting), 
context (acute post-operative), study methods and key 
findings relevant to the review questions.29 

A draft extraction form is provided (Table 2). The draft 
data extraction tool will be modified and revised as necessary 
during the process of extracting data from each included ev-
idence source. Modifications will be detailed in the scoping 
review. Any disagreements that arise between the reviewers 
will be resolved through discussion or with an additional re-
viewer. If appropriate, authors of papers will be contacted to 
request missing or additional data, where required. 

Table 2. Data extraction tool. 

Characteristics of the evidence source 

Author(s)  

Year of Publication  

Country  

Objectives  

Population and sample size  

Results extracted from the evidence source 

Isolated Intervention or Program   

Implementation time frame  

Frequency of implementation  

Strategy for continuing rehabilitation after hospitalization  

Healthcare professionals   

Context of implementation  

Evaluated Parameters   

Considered types of amputations   

Postoperative complications  

Cause of amputation  

Outcomes  
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Data analysis and presentation 
 
The data collected will be used to address the research ob-
jectives and questions, so they will be presented diagram-
matically or in tabular form. A narrative summary will 
accompany the tabulated and/or graphical results and de-
scribe how the results relate to the review purpose and 
questions.26 

Conclusion 

This scoping review aims to map and synthesize the evi-
dence on implemented and evaluated rehabilitation inter-
ventions in the postoperative period for individuals 
undergoing lower limb amputation due to peripheral arte-
rial disease. It is expected that the findings will contribute 
to a deeper understanding of current practices, identify 
gaps in the available evidence, and highlight the strategies 
that best support early functional recovery and preparation 
for prosthetic fitting. The outcomes of this review may in-
form future research, clinical practice and decision-making 
in the design of rehabilitation programs, ultimately im-
proving patient care trajectories and outcomes. 

Funding 

Not applicable. 

Conflicts of Interest 

No conflicts of interest were declared by the authors. 

References 

1. Erzinger FL, Polimanti AC, Pinto DM, et al. Brazilian Society of 
Angiology and Vascular Surgery guidelines on peripheral artery 
disease. J Vasc Bras. 2024;23. doi:10.1590/1677-
5449.202300592 

2. Bhargava A, Mahakalkar C, Kshirsagar S. Understanding gan-
grene in the context of peripheral vascular disease: prevalence, 
etiology, and considerations for amputation-level determination. 
Cureus. Published online November 19, 2023. doi:10.7759/cu-
reus.49026 

3. Longley SS, Dixon CJ, Tillman AP, Maroney SS. Bilateral below-
knee amputations in Atherosclerotic limbs: a case report. Cureus. 
Published online October 11, 2024. doi:10.7759/cureus.71285 

4. Neville RF. Management of peripheral arterial disease in the con-
text of a multidisciplinary limb program. Front Cardiovasc Med. 
2024;11. doi:10.3389/fcvm.2024.1368655 

5. Rodrigues DF, Castanheira FSFM, de Carvalho ALRF, Pinto 
CMCB. Nursing interventions to empower the family caregiver of 
person with lower limb amputation: scoping review. Rev Bras 
Enferm. 2024;77(1). doi:10.1590/0034-7167-2023-0264 

6. Cain JJ, Ignaszewski D, Blymire C. Living well after amputation: 
lessons in innovation, peer support, and health policy; Published 
2021. Accessed May 30, 2025. www.techortho.com  

7. André A. A capacidade funcional e o perfil de autocuidado da pes-
soa com amputação do membro inferior. Dissertação de Mes-
trado. Published online 2016. 

8. Fatima SZ. Life of an amputee: predictors of quality of life after 
lower limb amputation. . Wiener medizinische Wochenschrift. 
2023;173:239-333. 

9. Leinweber ME, Greistorfer E, Rettig J, et al. Quantification of the 
survival disadvantage associated with major amputation in pa-
tients with peripheral arterial disease. J Clin Med. 2025;14(1). 
doi:10.3390/jcm14010104 

10. O’Banion LA, Qumsiyeh Y, Matheny H, et al. Lower extremity 
amputation protocol: a pilot enhanced recovery pathway for vas-
cular amputees. Journal of Vascular Surgery Cases, Innovations 
and Techniques. 2022;8(4):740-747. 
doi:10.1016/j.jvscit.2022.08.003 

11. Thorud JC, Plemmons B, Buckley CJ, Shibuya N, Jupiter DC. 
Mortality after nontraumatic major amputation among patients 
with diabetes and peripheral vascular disease: a systematic re-
view. The Journal of Foot and Ankle Surgery. 2016;55:591-599. 
doi:10.1053/j.jfas.2016.01.012 

12. Guilcher SJT, Mayo AL, Swayze S, et al. Patterns of inpatient 
acute care and emergency department utilization within one year 
post-initial amputation among individuals with dysvascular ma-
jor lower extremity amputation in Ontario, Canada: a population-
based retrospective cohort study. PLoS One. 2024;19(7 July). 
doi:10.1371/journal.pone.0305381 

13. Santos IM. Reabilitação pós-operatória da pessoa com amputa-
ção do membro inferior por etiologia vascular: que realidade? 
Mestrado em Enfermagem de Reabilitação. Escola Superior de 
Enfermagem de Coimbra; 2019. 

14. Ionac S, Rogers SK, Bondor CI, Bowling FL, Dragoi II, Ionac M. 
Lower extremity amputation and peripheral revascularisation 
rates in Romania and their relationship with comorbidities and 
vascular care. J Clin Med. 2024;13(1). doi:10.3390/jcm13010052 

15. Dekker R, Hristova Y V., Hijmans JM, Geertzen JHB. Pre-opera-
tive rehabilitation for dysvascular lower-limb amputee patients: a 
focus group study involving medical professionals. PLoS One. 
2018;13(10). doi:10.1371/journal.pone.0204726 

16. Ekkunagul T, MacLeod CS, Celnik A, et al. Processes and ap-
proaches to perioperative pain management in patients undergo-
ing major lower extremity amputations secondary to vascular 
disease: a multi-specialty modified Delphi consensus study proto-
col. BMJ Open. 2024;14(12):e090289. doi:10.1136/bmjopen-
2024-090289 

17. Clapp J, Firkins A, Owen R, Carty S. Improving the provision of 
emotional support for patients following major lower limb ampu-
tation. BMJ Open Qual. 2024;13(4). doi:10.1136/bmjoq-2024-
002946 

18. Berger AL, Nielsen AØ, Stie SB, Kristensen MT. Fatigue, fear of 
being mobilized and residual limb pain limit independent basic 
mobility and physiotherapy for patients early after major dysvas-
cular lower extremity amputation: a prospective cohort study. Ge-
riatr Gerontol Int. 2024;24(5):470-476. doi:10.1111/ggi.14874 

19. Pasquina PF, Miller M, Carvalho AJ, et al. Special considerations 
for multiple limb amputation. Curr Phys Med Rehabil Rep. 
2014;2(4):273-289. doi:10.1007/s40141-014-0067-9 

20. Aragão JA, Neves OMG, Aragão ICS, et al. Occurrence of depres-
sion and assessment of functional capacity in patients with 



ATHENA - HEALTH & RESEARCH JOURNAL • 7 

vascular diseases admitted to a vascular surgery Service. J Vasc 
Bras. 2023;22. doi:10.1590/1677-5449.202300822 

21. Rodrigues D, Silva R, Castanheira S, Carvalho L, Pinto C. Needs 
of family caregivers of people with lower limb amputations: a 
scoping review. Behavioral Sciences. 2024;14(4). 
doi:10.3390/bs14040326 

22. Marquez MG, Kowgier M, Journeay WS. Comorbidity and non-
prosthetic inpatient rehabilitation outcomes after dysvascular 
lower extremity amputation. Canadian Prosthetics and Orthotics 
Journal. 2020;3(1). doi:10.33137/cpoj.v3i1.33916 

23. Gailey R, Gaunaurd I, Raya M, et al. Effectiveness of an evidence-
based amputee rehabilitation program: a pilot randomized con-
trolled trial. Phys Ther. 2013;93(2):280-289. doi: 
10.1093/ptj/pzaa008 

24. Valente S, Lopes M, Sobral Sousa S, et al. Nursing interventions 
and 30-day hospital readmissions: scoping Review. Athena 
Health & Research Journal. 2025;1(3). doi:10.62741/ahrj.v1i3.25 

25. Wong CK, Rosati J, Forbes K, Feng S, Donohue A, Beckley A. A 
scoping review of postoperative early rehabilitation programs af-
ter dysvascular-related amputations. Prosthet Orthot Int. 

Published online October 21, 2024. 
doi:10.1097/pxr.0000000000000361 

26. Peters MDJ, Marnie C, Tricco AC, et al. Updated methodological 
guidance for the conduct of scoping reviews. JBI Evid Synth. 
2020;18(10):2119-2126. doi:10.11124/JBIES-20-00167 

27. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping 
reviews (PRISMA-ScR): checklist and explanation. Ann Intern 
Med. 2018;169(7):467-473. doi:10.7326/M18-0850 

28. Amin T, Mobbs RJ, Mostafa N, Sy LW, Choy WJ. Wearable de-
vices for patient monitoring in the early postoperative period: a 
literature review. Mhealth. 2021;7. doi:10.21037/mhealth-20-131 

29. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 
statement: an updated guideline for reporting systematic reviews. 
Br Med J. 2021;372. doi:10.1136/bmj.n71 

30. Munn Z, Aromataris E, Tufanaru C, et al. The development of 
software to support multiple systematic review types: the Joanna 
Briggs Institute system for the unified management, assessment 
and review of information (JBI SUMARI). JBI Evid Implement. 
2019;17(1). https://jour-
nals.lww.com/ijebh/fulltext/2019/03000/the_develop-
ment_of_software_to_support_multiple.5.aspx

  



8 • ESCOLA SUPERIOR DE SAÚDE FERNANDO PESSOA 

 


