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Scope and policy

The journal Acta Ortopédica Brasileira, official organ of the Department of Orthopedics and Traumatol-
ogy, Faculdade de Medicina da Universidade de S&o Paulo (DOT/FMUSP), operates under a continuous
publication model of bi-monthly issues (Jan/Feb, Mar/Apr, May/Jun, Jul/Aug, Sep/Oct, and Nov/Dec) with
an English version. The titles, abstracts and keywords are published in English and Portuguese.The publi-
cation follows entirely the international standard of the International Committee of Medical Journal Editors
(ICMJE) - Vancouver Convention - and its uniform requirements [http://www.icmije.org/]. Submitted papers
are sent for peer review evaluation to decide whether they should be published or not, suggesting im-
provements, asking the authors for clarification and making recommendations to the Editor-in-Chief. The
editor(s) and/or reviewer(s) responsible for approval of the manuscript will be identified in the accepted
articles. The concepts and statements contained in the papers are the sole responsibility of the authors.
We ask authors to observe the following instructions for publication.

Publication Fee

To allow for the sustainability and continuity of the Acta Ortopédica Brasileira, we inform authors that
starting in January 2017 a publication fee was instituted for articles. Authors are responsible for pay-
ing a fee to publish accepted articles, which will be charged to authors when their respective works
are approved. Following the acceptance of the manuscript and notification by the editor-in-chief,
authors should make a deposit in the name of the Atha Mais Editora LTDA, CNPJ14.575.980/0001-
65, Santander (033) Bank agency 4337, account number 13001765-6. A copy of the deposit receipt
should be sent to the email actaortopedicabrasileira@uol.com.br and include the work protocol
number (AOB-0000), the article title, and the name of the article’s author(s).

The fee is a R$ 1.150,00 (US$ 600). Upon submitting the manuscript and filling out the registration
form, the author should read and agree to the terms of original authorship, relevance, and quality, as
well as to the charging of the fee. Upon indicating agreement with these terms, the manuscript will be
registered on the system for evaluation.

Recommendations for articles submitted to Acta Ortopédica Brasileira

Type of . Maximum number
Article Abstract Number of words References | Figures | Tables of authors allowed
Structured, up 2500
Original ’ Excluding abstract, references, 20 10 6 6
to 200 words ;
tables and figures
4.000
Update / | Non-structured, .
S Excluding abstract, references, 60 3 2 2
Review* | up to 200 words tables and figures
Editorial* No abstract 500 0 0 0 1

*These contributions shall be published at the Editors’ criteria, with due replica, when applicable.

Article formatting

NUMBER OF WORDS RECOMMENDED ACCORDING TO THE PUBLICATION TYPE: The criteria
specified below should be observed for each type of publication. The electronic counting of words
should start at the Introduction and end at the Conclusion

Manuscripts’ form and presentation

MANUSCRIPT PREPARATION: The journal Acta Ortopédica Brasileira receives the following types of
contributions: Original Article, Update Article and Review Atrticle. The Update and Review articles are
only considered by invitation from the Editorial Board. Manuscripts should be sent in .txt or .doc files,
double-spaced, with wide margins. Articles should be submitted ideally in English and Portuguese.
Measures should be expressed in the International System (Systeme International, Sl), available at
http://physics.nist.gov/cuu/Units and standard units, where applicable. It is recommended that au-
thors do not use abbreviations in the title and limit their use in the abstract and in the text. This journal
adopts Writecheck plagiarism detection system, however all published content are the sole responsi-
bility of the authors. The generic names should be used for all drugs. The drugs can be referred to by
their trade name, however, the manufacturer's name, city and country or electronic address should be
stated in brackets in the Materials and Methods section

PRESENTATION LETTER: The cover letter accompanying the submission of the manuscript should
be signed by the corresponding author and should include the following information: Title, names
of all authors, text authorizing the publication of the article, stating that it has not being submitted
simultaneously elsewhere and it has not been previously published (publication in another language
is considered as the same article). Authors should make sure that the manuscript is entirely in ac-
cordance with the instructions.

PREPRINT: RBME accepts the submission of articles published as preprints. A preprint is a completed
scientific manuscript that is deposited by the authors in a public server. It may have been previously
published without having passed through a peer review and can be viewed free of charge by anyone in
the world on platforms developed today for this purpose, such as the Scielo PrePrint platform (https://
preprints.scielo.org/index.php/scielo/user/register). In most cases, a work published as a preprint is
also submitted to a journal for peer review. Thus, preprints (not validated through peer review) and
journal publications (validated through peer review) function in parallel as a communication system
for scientific research.1,2

Data sharing: RBME encourages the sharing, citation and referencing of all data, program code and
content underlying article texts in order to facilitate the evaluation of research, the reproducibility of
studies, and the preservation and reuse of content. Data sharing can be published on the Scielo
Dataverse platform, https://data.scielo.org/ Citations should facilitate access to research content and
when articles, books, and online publications are cited, the data should be cited in an appropriate
place in the text and the source included in the list of references in accordance with the Vancouver
Style standards.3

ABBREVIATIONS: The use of abbreviations should be minimized. Abbreviations should be defined
at the time of its first appearance in the abstract and also in the text. Non-standard abbreviations shall
not be used, unless they appear at least three times in the text. Measurement units (3 ml or 3 mL, but
not 3 milliliters) or standard scientific symbols (chemical elements, for example, Na, and not sodium)
are not considered abbreviations and, therefore, should not be defined. Authors should abbreviate
long names of chemical substances and therapeutic combinations terms. Abbreviations in figures
and tables can be used for space reasons, but should be defined in the legend, even if they were
defined in the article.

CLINICAL TRIALS: The journal Acta Ortopédica Brasileira supports the Clinical Trials Registry policy
of the World Health Organization (WHO) and the ICMJE, recognizing the importance of these initia-
tives for the registration and international dissemination of clinical studies in open access. Therefore,
it will only accept for publication articles involving clinical research that have received an identifica-
tion number in one of the clinical trials registry platforms validated by WHO and ICMJE. The URLs
of these registry platforms are available at the ICMJE page [http://www.icmje.org/about-icmije/fags/
clinical-trials-registration/].

CONFLICT OF INTERESTS: As recommended by the ICMJE and resolution of the Brazilian Federal
Council of Medicine n°® 1595/2000, authors have the responsibility to recognize and declare any
potential financial conflicts of interest, as well as conflicts of other nature (commercial, personal,
political, etc.) involved in developing the work submitted for publication.

CORRECTION OF PROOFS: As soon as they are ready, proofs in electronic format shall be sent
via email to the author responsible for the article. Authors must return the proof with the appropriate

\ corrections via email no later than 48 hours after having received them. The remittance and return of

the proofs by electronic mail is intended to speed up the revision process and subsequent publication
of these documents.

ELECTRONIC FILE ORGANIZATION: All parts of the manuscript must be included in a single file.
This file must be organized to contain a cover page first, then the text and references followed by
figures (with captions) and, at the end, tables and charts (with captions).

COVER PAGE: The cover page must contain:

a) type of article (original, revision or update article);

b) complete title in Portuguese and English with up to 80 characters, which must be concise yet
informative;

c) The full name of each author (no abbreviations) and their affiliation (hierarchical units should be
presented in ascending order, for example, department, college/institute and university. The names
of institutions and programs should be submitted preferably in full and in the original language of the
institution or in the English version when writing is not Latin (e.g. Arabic, Mandarin, Greek);

d)The place where the work was performed;

e)Name, address, telephone number and e-mail of the corresponding author.

ABSTRACT: The abstract in Portuguese and in English should be structured in cases of original ar-
ticles and shall present the study’s objectives clearly, methods, results and main conclusions and
should not exceed 200 words (do not include any reference citations). Moreover, the abstract should
include the level of evidence and the type of study, according to the classification table attached at
the end of this text.

KEYWORDS: Must at least contain three keywords based on the Descritores de Ciéncias da Salude
(DeCS) - http://decs.bireme.br. In English, the keywords must be based on the Medical Subject Head-
ings (MeSH) - http://www.nlm.nih.gov/mesh/meshhome.html, with at least three and at most, six citations.
INTRODUCTION: It must present the subject and the objective of the study, and provide citations
without making any external review of the subject material.

ACKNOWLEDGEMENTS: Authors can acknowledge financial support to the work in the form of re-
search grants, scholarships and other, as well as professionals who do not qualify as co-authors of the
article, but somehow contributed to its development.

MATERIALS AND METHODS: This section should describe the experiments (quantitatively and
qualitatively) and procedures in sufficient detail to allow other researchers to reproduce the results or
provide continuity to the study. When reporting experiments on humans or animals, authors should
indicate whether the procedures followed the rules of the Ethics Committee on Human Trials of the
institution in which the survey was conducted, and whether the procedures are in accordance with
the 1995 Helsinki Declaration and the Ethics in Experimentation Animals, respectively. Authors should
include a statement indicating that the protocol was approved by the Institutional Ethics Committee
(affiliate institution of at least one of the authors), with its identification number. It should also include
whether a Free and Informed Consent Term was signed by all participants. Authors should precisely
identify all drugs and chemicals used, including generic names, dosages and administration. Patients’
names, initials, or hospital records should not be included. References regarding statistical proce-
dures should be included

RESULTS: Results should be present in logical sequence in the text, using tables and illustrations. Do
not repeat in the text all the data in the tables and/or illustrations, but emphasize or summarize only
the most relevant findings.

DISCUSSION: Emphasize new and important aspects of the study and the conclusions that derive
from it, in the context of the best evidence available. Do not repeat in detail data or other information
mentioned elsewhere in the manuscript, as in the Introduction or Results. For experimental studies it is
recommended to start the discussion by briefly summarizing the main findings, then explore possible
mechanisms or explanations for these findings, compare and contrast the results with other relevant
studies, state the limitations of the study and explore the implications of these results for future re-
search and for clinical practice. Link the conclusions with the goals of the study, but avoid statements
and conclusions that are not supported by the data, in particular the distinction between clinical and
statistical relevance. Avoid making statements on economic benefits and costs, unless the manuscript
includes data and appropriate economic analysis. Avoid priority claim (“this is the first study of ...").
CONCLUSION: The conclusion should be clear and concise, establishing a link between the conclu-
sion and the study objectives. Avoiding conclusions not based on data from the study in question is
recommended, as well as avoiding suggest that studies with larger samples are needed to confirm
the results of the work in question.

ACKNOWLEDGEMENTS

When applicable, briefly acknowledge the people who have contributed intellectually or technically
to the study, but whose contribution does not justify authorship. The author must ensure that people
agree to have their names and institutions disclosed. Financial support for the research and fellow-
ships should be acknowledged in this section (funding agency and project number).
IDENTIFICATION OF THE AUTHORS: The ORCID number (Open Researcher and Contributor ID,
http://orcid.org) of each of the authors, following the name of the respective author, and the complete
link must be included on the cover page.

DECLARATION OF THE CONTRIBUTION OF THE AUTHORS: The declaration of the contribu-
tion of the authors must be included at the end of the article using at least two criteria of authorship,
among them:

Substantial contribution to the concept or design of the work, or acquisition, analysis, or interpretation
of the study data;

Writing of the work or critical review of its intellectual content;

Final approval of the version of the manuscript to be published.

All the authors must be included in the declaration, according to the model:

“Each author made significant individual contributions to the development of this manuscript. Faloppa
F: writing and performing surgeries; Takimoto ES: data analysis and performing surgeries; Tamaoki
MJS: review of the article and intellectual concept of the article.”

REFERENCES: References: Cite up to about 20 references, restricted to the bibliography essential
for the article’s content. Number references consecutively, as they first appear in the text, using su-
perscripted Arabic numerals in the following format: (Reduction of functions of the terminal plate.1)
Please include the first six authors followed by et al. Journal names must be abbreviated according
to the Index Medicus.

a) Articles: Author(s). Article title. Journal title. year; volume: initial page - final page

Ex.: Campbell CJ. The healing of cartilage defects. Clin Orthop Relat Res. 1969;(64):45-63.

b) Books: Author(s) or publisher(s). Book title. Edition, if other than the first one. Translator (s), if appli-
cable. Publication site: publisher; year. Ex.: Diener HC, Wilkinson M, editors. Drug-induced headache.
2nd ed. New York: Spriger-Verlag; 1996.

c) Book chapters: Author(s) of the chapter. Chapter heading. Publisher (s) of the book and other
related data according to previous item. Ex.: Chapman MW, Olson SA. Open fractures. In: Rockwood
CA, Green DP Fractures in adults. 4th ed. Philadelphia: Lippincott-Raven; 1996. p.305-52.

d) Summaries: Author(s). Title, followed by [abstract]. Journal year; volume (supplement and cor-
responding number, if applicable): page(s) Ex.: Enzensberger W, Fisher PA. Metronome in Parkinson’s
disease [abstract]. Lancet. 1996;34:1337.

e) Personal communications must only be mentioned in the text if within parentheses

f) Thesis: Author, title (master, PhD etc.), city: institution; year. Ex.: Kaplan SJ. Post-hospital home
health care: the elderly’s access and utilization [dissertation]. St. Louis: Washington Univ.; 1995.

g) Electronic material: Author (s). Article title. Abbreviated Journal title [medium]. Publication date
[access date followed by the expression “accessed on”]; volume (number):initial page-final page or
[approximate number of pages]. URL followed by the expression "Available from:”

Ex.: Pavezi N, Flores D, Perez CB. Proposigao de um conjunto de metadados para descrigao de ar-

quivos fotogréficos considerando a Nobrade e a Sepiades. Transinf. [Internet]. 2009 [acesso em 2010 /




-

nov 8];21(3):197-205. Available from: http://periodicos.puc-campinas.edu.br/seer/index.php/transinfo/
article/view/501

h) Data Sharing: Pavezi N, Flores D, Perez CB. Proposi¢cao de um conjunto de metadados para
descrigao de arquivos fotograficos considerando a Nobrade e a Sepiades. Transinf. [Internet]. 2009.
Avalilable at: https://doi.org/10.1590/50103-37862009000300003. Write [dataset] immediately before
the reference so we can identify it properly as a data reference. The identifier [dataset] will not appear
in the published article.

TABLES: Tables should be numbered in order of appearance in the text with Arabic numerals. Each
table should have a title and, when necessary, an explanatory caption. Charts and tables should be
sent in editable source files (Word, Excel) and not as images. Tables and charts covering more than one
page should be avoided. Do not use image elements, text boxes, or tabs.

FIGURES (ILLUSTRATIONS AND PHOTOS): Figures should be submitted on separate pages and
numbered sequentially in Arabic numerals, according to the order of appearance in the text. To avoid
issues that compromise the journal pattern, all material sent shall comply with the following parameters:
all graphics, photographs and illustrations should have adequate graphic quality (300 dpi resolution)
and present title and caption. In all cases, the files must have tif or .jpog extensions. Files with extension
Xls, xIsx (Excel), .eps or .psd to curve illustrations (graphics, drawings and diagrams) shall also be
accepted. Figures include all illustrations such as photographs, drawings, maps, graphs, etc. Black
and white figures will be freely reproduced, but the editor reserves the right to set a reasonable limit on
their number or charge the author the expense resulting from excesses. Color photos will be charged
to the author.

Please note that it is the authors’ responsibility to obtain permission from the copyright holder to repro-
duce figures (or tables) that have been previously published elsewhere. Authors must have permission
from the copyright owner, if they wish to include images that have been published in other non-open
access journals. Permission shall be indicated in the figure legend, and the original source must be
included in the reference list.

LEGENDS TO FIGURES: Type the legends using double space, following the respective figures
(graphics, photos and illustrations). Each legend must be numbered in Arabic numerals corresponding
to each illustration and in the order they are mentioned in the text. Abbreviations and acronyms should
be preceded by the full name when cited for the first time in the text. At the bottom of figures and tables
discriminate the meaning of abbreviations, symbols, signs and other informed source. If the illustrations
have already been published, they shall be accompanied by written consent of the author or editor,
stating the reference source where it was originally published.

PAPER SUBMISSION: From January 2008 Acta Ortopédica Brasileira adopts the SciELO Publication
and Submission System available online at http://submission.scielo.br/index.php/aob/index. Authors
should follow the registration and article inclusion instructions available at the website.

LEVELS OF EVIDENCE FOR PRIMARY RESEARCH QUESTION: Access the following link.

The sending of manuscripts

PAPER SUBMISSION: From January 2008 Acta Ortopédica Brasileira adopts the SciELO Publication
and Submission System available online at http://submission.scielo.br/index.php/aob/index. Authors
should follow the registration and article inclusion instructions available at the website

The authors are solely responsible for the concepts presented in the articles.

Total or partial reproduction of the articles is permitted as long as the source is indicated.

All journal content, except where identified, is licensed under a Creative Commons Attribution type
BY-NC license.

If you require additional clarifications, please contact Atha Comunicagéo e Editora - Rua: Machado Bit-
tencourt, 190, 4° andar - Vila Mariana - Sao Paulo, SP CEP 04044-000 - Email: actaortopedicabrasilei-
ra@uol.com.br — phone number 55-11-5087-9502 and speak to Ana Carolina de Assis/Arthur T. Assis.

Sources:

http://blog.scielo.org/blog/ 2017/02/22/scielo-preprints-a-caminho/# . Wt3U2ljwY2w
http://asapbio.org/preprint-info
https://blog.scielo.org/blog/2020/05/13/scielo-atualiza-os-criterios-de-indexacao-nova-versao-vigora-
a-partir-de-maio-de-2020/

For further information please contact Atha Comunicagao e Editora. Rua Machado Bittencourt
190, 4° floor. Vila Mariana, 04044-000. S&o Paulo, SR, Brazil. actaortopedicabrasileira@uol.com.br.
Tel. +55 11 5087-9502 c/o Ana Carolina de Assis/Arthur T. Assis.

The journal's content, unless otherwise stated, is under Creative Commons Licence CC-BY-NC.
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Levels of Evidence for Primary Research Question?

(This chart was adapted from material published by the Centre for Evidence-Based Medicine, Oxford, UK.
For more information, please visit www.cebm.net.)

Types of study
. . Prognostic Studies - . .
Therapeutic Studies P, . : . Economic and Decision
. Investigating the Effect of a Diagnostic Studies - "
Level .Irr:\é:tsrt':g:ilng the Results of Patient Characteristic on the Investigating a Diagnostic Test 222:_?::1?0 o??:;?s’:ilnngl\:g del
Outcome of Disease
High quality randomized trial with . . . d . . . L
statistically significant difference High quality prospective study’ Testing of previously developed Sensible costs and alternatives;
or o stati\éticg\l significant (all patients were enrolled at the diagnostic criteria on consecutive values obtained from many
difference but nérrc?w confidence same point in their disease with patients (with universally applied studies; with multiway sensitivity
1 intervals =80% of enrolled patients) reference “gold” standard) analyses
b
(Saysée:tﬂﬁéwc rr:;/ﬁt\g v?efrléevel RCTs Systematic review® of Level | Systematic review® of Level | Systematic review® of Level |
homogenZ)usc) studies studies studies
. Development of diagnostic Sensible costs and alternatives;
o,
Lesser quality RCT (eg, < 80% ¢ criteria on consecutive patients values obtained from limited
followup, no blinding, or improper Retrospective' study ith uni I | f ies: with multi S
randomization) (with universally applied reference studies; with multiway sensitivity
“gold” standard) analyses
i iewP i iewb
Prospective? comparative study® Untreated controls from an RCT Systgmatlc review” of Level | Systgmat\c review of Level I
I studies studies
Systematic review® of Level Il Lesser quality prospective study
studies or Level | studies with (eg, patients enrolled at different
inconsis tent results points in their disease or <80%
followup)
Systematic review® of Level Il
studies
Study of non consecutive patients; Analyses based on limited
Case control study? Case control study? without consistently applied alternatives and costs; and poor
reference “gold” standard estimates
g ) . Systematic review® of Level Ill Systematic review® of Level Ill
m Retrospective' comparative study’ N )
studies studies
i iewb
‘SStyuséﬁenSﬂat\c review® of Level Il Case-control study
Poor reference standard
‘ . Analyses with no sensitivity
h
v Case series Case series analyses
v Expert opinion Expert opinion Expert opinion Expert opinion

a A complete assessment of quality of individual studies requires critical appraisal of all aspects of the study design.

A combination of results from two or more prior studies.

¢ Studies provided consistent results.

d Study was started before the first patient enrolled.
¢ Patients treated one way (eg, cemented hip arthroplasty) compared with a group of patients treated in another way (eg, uncemented hip

arthroplasty) at the same institution.

"The study was started after the first patient enrolled.
9 Patients identified for the study based on their outcome, called "cases" eg, failed total arthroplasty, are compared with patients who
did not have outcome, called “controls” eg, successful total hip arthroplasty.
" Patients treated one way with no comparison group of patients treated in another way.
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ABSTRACT

Objective: This original article aimed to develop a digital protocol
for the conceptual design and validation of Ankle-Foot Orthoses
(AFO) using 3D mapping technologies. Methods: A scanned
model of the ankle-foot complex of a 12-year-old child with a
drop foot was utilized, along with a generic AFO model from
a Computer-Aided Design environment. Autodesk Meshmixer
and Fusion software were employed for conceptual design
and static load analysis. Results: The static load analysis
using the Von Mises failure criterion on the AFO model with
ABS material demonstrated structural integrity under critical
loading conditions. The digital protocol facilitated the design of
a functional and patient-specific AFO orthosis. Conclusions: The
study successfully established a digital workflow for AFO design
and validation, showcasing the potential of 3D technologies
in creating customized orthoses for lower limb rehabilitation.
Level of Evidence IV; Descriptive Study.

Keywords: Orthoses; Foot; Equipment Design; Computer-Aided
Design.

RESUMO

Objetivo: Este estudo teve como objetivo desenvolver um protocolo
digital para o projeto conceitual e validacdo de Orteses de Tornozelo-
Pé (AFO) utilizando tecnologias de mapeamento 3D. Métodos: Um
modelo digital do complexo tornozelo-pé de uma crianga de 12 anos
com pé caido foi utilizado, juntamente com um modelo genérico
de AFO de um ambiente de Projeto Auxiliado por Computador. Os
softwares Autodesk Meshmixer e Fusion foram empregados para o
projeto conceijtual e analise de carga estatica. Resultados: A andlise
de carga estatica utilizando o critério de falha de Von Mises no modelo
de AFO com material ABS demonstrou integridade estrutural sob
condigoes criticas de carga. O protocolo digital facilitou o projeto de
uma értese AFO funcional e especifica para o paciente. Conclusées:
O estudo estabeleceu com sucesso um fluxo de trabalho digital
para o projeto e validagéo de AFQOs, destacando o potencial das
tecnologias 3D na criag&o de Orteses personalizadas para reabilitacdo
dos membros inferiores. Nivel de Evidéncia IV; Estudo Descritivo.

Descritores: Orteses; Pé; Desenho de Equipamento; Desenho
Assistido por Computador.
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INTRODUCTION

The ankle joint is crucial for human support and locomotion, divided
into stance and swing phases.' Disorders in this region can lead
to difficulties in daily activities and biomechanical compensations,
affecting other areas of the body.? Neuropathic injuries can result
in deformities, gait alterations, increased energy expenditure,
and limitations in daily activities, impacting quality of life. Foot
drop syndrome is an example, characterized by deficiency in leg
dorsiflexion, leading to abnormal gait and steppage posture.’

The treatment of ankle and foot musculoskeletal disorders aims to
reduce symptoms, improve mechanics, and restore participation
in activities.* Common therapeutic modalities include the use of
orthoses, physiotherapy, nerve stimulation, and, in some cases,

surgery.® Ankle-Foot Orthoses (AFOs) play a significant role in
the treatment of neurological or traumatic injuries, aiding in ankle
stabilization, prevention of deformities, and alignment control,
contributing to improved gait and balance.® Over decades,
researchers have dedicated efforts to the development of innovative
AFOs to promote lower limb rehabilitation.

Custom ankle and foot orthoses simplify the manufacturing process
by using patient limb scanning to generate a digital model.% Additive
Manufacturing (AM) emerges as a promising technology for
producing highly customized orthoses, allowing for better fit and
enhanced functionality.” Integrating Assistive Technology (AT) with
AM aims to develop customized products that combine functionality,
attractiveness, and reduced production times, aiming to facilitate the
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daily lives of individuals with specific needs.® Recent studies highlight
the advantages of manufacturing customized orthoses using 3D
technologies for patients with deformities.®'° Customizing orthoses
according to individual patient needs promotes better adherence and
contributes to rehabilitation progress. However, the lack of detailed
information on the design and materials of orthoses in studies
involving AT is a gap in the literature, compromising the validity of
results' and support for healthcare professionals dedicated to the
development and application of these technologies.'

In parallel, the integration of three-dimensional technology-based
workflows in orthopedics and prosthetic medicine offers several
advantages. One of them is the ability to perform 3D scans in
specific regions and transmit the resulting files to other clinics,
facilitating the design and manufacture of orthopedic or prosthetic
devices in different locations.'®™ The use of portable devices for
3D scanning expands access to these technologies in various
medical facilities.” Additionally, the ease of storage and access to
digital files allows for tracking patient progress and consultation
of previous designs, facilitating the creation of creative and unique
models.” The ability to adjust the alignment of foot and leg segments
separately enables more precise modifications during modeling, as
well as allowing for objective quantification of alignment, surpassing
conventional methods of visual inspection used in orthopedic
device manufacturing.'® Therefore, this research aims to propose
adigital protocol for the conceptual design of an AFO orthosis and
its validation through static load analysis using 3D technologies,
aiming to fill this gap in scientific study and improve clinical practices.

MATERIALS E METHODS

Ankle-foot joint model

For the development of the digital protocol for the conceptual design
of the AFO orthosis, a scanned model of the ankle-foot complex (AFC)
of a child estimated to be 12 years old, whose disabling condition
was drop-foot, was used. This model was provided in partnership
with the 3D Technologies Laboratory (LT3D) of the Health Technology
Center (NUTES), at the State University of Paraiba (UEPB), and is
shown in Figure 1a. The model was obtained after project approval
by the Research Ethics Committee in Brazil, with favorable results for
its execution (CAAE 21347419.0.0000.5187). The process followed
the guidelines of Resolution No. 466/2012, which regulates research
involving human subjects, using an informed consent form.

In addition, a generic open-source model of an AFO orthosis
developed in a Computer-Aided Design (CAD) environment was
also used, obtained from the Ultimaker Thingiverse library. This
serves as a reference for the external and internal surfaces of the
orthosis, as shown in Figure 1b.

Acta Ortop Bras.2025;33(1):€285432

Conceptual design of the afo model

To develop all the steps related to the conceptual design of the
AFO orthosis, from the CTP and AFO models presented earlier,
Autodesk Meshmixer 3.5 and Autodesk Fusion software (version
2024) were used. The former was specifically used to perform any
mesh correction operations and to convert the model from mesh
to a solid model, while the latter was used to carry out the CAD
development process of the orthosis itself. It is worth noting that
this conversion enables other analyses beyond conceptual design
and manufacturing, such as static, modal, impact stress analysis,
as well as topological optimization, among other CAE alternatives.”

Validation of the orthesis by static load analysis

For the computational simulation of the new AFO orthosis model,
aiming to analyse the interaction between the user’s weight and its
reaction on the component, stress and strain analysis using the Von
Mises failure criterion is employed. ABS was chosen as the material
for this model, as it is a viable option for future manufacturing by
AM due to its compatible characteristics for the said application.'
The mechanical properties of ABS used in the static analysis of
the AFO were defined using standard ASTM sample results.'
Autodesk Fusion software was used for this purpose, which offers
static analysis capabilities in its CAE (Computer-Aided Engineering)
simulation environment. With the obtained results, it is necessary
to verify if they meet the convergence criterion, determined based
on a safety coefficient and the maximum stress in the model.

For the validation of the designed AFO orthosis model, a static
analysis was applied to preliminarily ensure its structural integrity
in the face of loads applied in the most critical scenarios of the
gait phases, allowing the design to conceive a functional, durable
orthosis that meets the patient’s requirements, considering the
geometric and material characteristics employed in the model,
without expending resources on defective models post-fabrication.?°
Due to the impossibility of measuring the weight of the patient
whose CTP was used in this research, the average value for age
and gender of a Brazilian child within the characteristics already
presented was used. This allowed for the quantitative establishment
of the maximum forces to which the AFO orthosis will be subjected,
especially considering the critical cases of stresses applied to the
model, which would occur during the midstance phase characterized
by the maximum body weight supported on the planted foot in an
almost static position and supported on the forefoot.?!

RESULTS

Afo 3d modeling process

The conceptual design of the AFO orthosis, which involved the 3D
modelling process of the customized AFO for the scanned CTP
model, consisted of a sequence of steps, as shown in Figure 2.

From the steps shown in Figure 2, it can be observed that step
1 displays the initial model of the standard AFO orthosis, with
dimensions adjusted to those of the scanned CTP model, for the
preliminary parameterization of the new AFO model. In turn, step
2 shows the active selection tool in Meshmixer, with a highlighted
area of the orthosis, which is a possible sketch of the new orthosis
model, indicating the beginning of the customization process of
the design. The continuation of the selection process, in step 3,
shows the consequence of smoothing the selected area in step 2,
as refining the mesh of the scanned model makes the sketch too
coarse. In step 4, the interface for smoothing edges applied to the
selected area is observed, which was used to smooth the transitions
and edges of the selection, improving the adaptation of the orthosis
to the user and smoothing the layer deposition process during the
AM process of the designed AFO. Additionally, step 5 indicates an
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Figure 2. Steps of 3D modeling of the AFO orthosis.

extrusion operation of the selected area, which properly generates
the physical shape of the AFO orthosis for the area outside the
boundaries of the scanned model. Step 6 shows that the extrusion
was performed on the selected area, as indicated by the overlay
of anew geometry over the original area, with a defined thickness.
Step 7 consists of essentially separating the previously extruded
region from the original CTP model, creating a new model in the
software environment that refers only to the AFO orthosis. In step 8,
the separated AFO model is analysed individually, so the scanned
CTP model is removed from the environment, and to repair the
internal surface of the AFO, the external surface is selected and
then extruded in the normal direction, to constitute the internal
surface of the CAD model of the AFO. Finally, step 9 presents the
finalized model after the previous operations. The modified area
appears integrated with the rest of the model, indicating the end
of the customized design process.

Static load analysis of the afo model

Similarly to the AFO orthosis modelling process, its validation
involved studying static stresses in the model, assessing critical
static loading conditions during the use of the custom orthosis
by the patient referenced by the scanned CTP model. This study
involves following certain procedures, as depicted in Figure 3.

From the procedures shown in Figure 3, it is highlighted that step
1 refers to preparation and material, in which the AFO model was
imported in stl format into Fusion, and the material is defined
according to the part in question. In this case, ABS plastic was
assigned as the material for the model, determining the physical
properties to be considered in the analysis. In step 2, concerning
boundary conditions, constraints are applied to the model to
simulate how the orthosis will be fixed or where it will be in contact
with the skin or other surfaces. In this case, the regions of the AFO
in contact with the calf and the longitudinal medial arch. In step 3,
regarding the application of static loading, the location and intensity
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of the loads to be applied are defined, such as gravitational force
or some specific force to simulate body weight or pressure exerted
during gait. Steps 4 and 5 subdivide the static analysis procedure
with two types of statically defined loading. Finally, in step 6, a mesh
is created for the model, involving dividing the model into small finite
elements to be used in the calculation of the static load analysis.
When performing the analysis outlined by the previous steps, the
CAE software calculates how the orthosis will respond to the applied
loads, and following this simulation, the stress distribution for the
AFO model was obtained according to the imposed loading and
boundary conditions, as shown in Figure 4.

After verifying the convergence of the CAD model of the AFO from
static loading analysis, it was concluded that the AFO design
was validated and could be forwarded for manufacturing. At the
end of the design phases addressed in this study, the digital
protocol for the design and validation of an AFO presented in
Figure 5 is proposed.

DISCUSSION

The objective of this study was to develop a digital protocol
aimed at the conceptual design of an AFO-type orthosis, as well
as its validation through static load analysis, with the aid of 3D
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Figure 3. Steps for static load analysis of the AFO orthosis.

Figure 4. Stress distribution for the AFO model with ABS under loading
conditions: A) on the heel and B) on the forefoot.
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Figure 5. Digital mapping for modelling and validating an AFO model.

technologies. Creating a new model of customized AFO from a
standardized parameterization model constitutes an approach to
the research problem with good scientific acceptability in the O&P
field given the design optimization processes, as it is reported that
the design of custom or traditional AFOs is typically conducted from
the scanned?® or measured model using various techniques such
as anthropometry,'® considering that less experienced professionals
may encounter difficulties in parameterizing AFO orthoses without
some reference.? The proposed design, being devoid of straps or
loops, reduces stress concentrators that may cause component
rupture or breakage due to critical cases of static loading or fatigue,
as also proposed by Banga et. al (2018).2°

With regard to validation in CAE environment, other authors have
also shown and discussed the loadings used for static analyses,*
including considering case studies in children' and applying loading
conditions similar to those of the present study. Considering also the
stress distribution in the model with the different types of loading,
knowing the mechanical properties of the material assigned in this

study (ABS plastic, with 38.45 MPa for the yield strength and 43.8 MPa
for the ultimate tensile strength), the results were consistent with other
researchers who addressed FEA validation for AFO design, especially
when considering appropriate boundary conditions. For the present
study, the satisfactory result obtained by the CAD model of the AFO
is evidenced, as the maximum stress values presented by the static
analysis, in Figure 4, show that the assigned material is able to withstand
the imposed loading conditions without exceeding the design limit.

CONCLUSIONS

The study successfully developed a digital protocol for the
conceptual design and validation of AFO-type orthoses using 3D
technologies. Through static load analysis, the structural integrity
of the customized AFO model was ensured, meeting the patient’s
requirements. This innovative approach showcases the potential of
digital mapping and 3D technologies in designing functional and
durable orthoses tailored to individual needs, advancing the field
of lower limb rehabilitation.
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ABSTRACT

Obijective: To assess the feasibility of the entire micro fragmented
adipose tissue knee injection procedure under local anesthesia.
From the subcutaneous harvesting and microfragmentation
process to the intrarticular knee injection. Methods: A patient with
bilateral knee osteoarthritis underwent adipose tissue harvesting
and bilateral intra-articular micro fragmented adipose tissue
knee injection under local anesthesia. Patient-related outcomes
were collected before the procedure, 12 months, and 24 months
follow-up. Womac, Koos, and VAS were recorded. Results: The
visual analog scale, KOOS questionnaire, and WOMAC score
all improved in the 12- and 24-month follow-ups. Conclusion:
Adipose tissue harvesting and micro fragmented adipose tissue
knee injection are procedures that can be performed under local
anesthesia and have good patient report outcomes. Level of
Evidence IV; Therapeutic Study.

Keywords: Osteoarthritis, Knee; Subcutaneous Fat; Knee Joint.

RESUMO

Objetivo: Avaliar a possibilidade da realizagao do procedimento de
infecéo intra-articular de tecido adiposo microfragmentado sob anestesia
local. Desde a coleta subcutanea até o processo de microfragmentagao
e injegdo intra articular. Métodos: Um paciente com gonartrose bilateral
que foi submetido a retida de tecido adiposo e inje¢éo intra articular
nos joelhos de tecido adiposo microfragmentado sob anestesia
local. Desfechos relacionados ao paciente foram coletados antes do
procedimento, no sequimento apds 12 e 24 meses. Womac, Koos, and
VAS foram avaliados. Resultados: Escala visual de dor, questionario
KOOS e WOMAC todos mostraram melhora nas visitas de seguimento
aos 12 e aos 24 meses. Concluséo: Coleta de tecido adiposo e injecéo
de tecido adiposo microfragmentado no joelho é um procedimento que
pode ser realizado sob anestesia local cormn bons resultados reportados
pelo paciente. Nivel de Evidéncia IV; Estudo Terapéutico.

Descritores: Osteoartrite do Joelho; Gordura Subcutanea;
Articulagéo do Joelho.

Citation: Varone BB, Fuller H, Perini D, Leal DF, Gobbi RG, Demange MK. Micro-fragmented adipose tissue in the knee osteoarthritis under local
anesthesia. Acta Ortop Bras. [online]. 2025;33(1):Page 1 of 4. Available from URL: http://www.scielo.br/aob.

INTRODUCTION

Knee osteoarthritis (KOA) is one of the most prevalent joint diseases,’
affecting more than 13% of men and 10% of women over 60 years
of age.? The prevalence is expected to increase with the advancing
age of the population and the prevalence of obesity.

The treatment for KOAs ranges from conservative treatment with
physiotherapy and muscle strengthening to a surgical approach
with total knee arthroplasty. Recently, biological and regenerative
therapies have begun to provide new perspectives within orthopedics.
These therapies can expand the non-surgical or minimally invasive
options available as a treatment for patients with early OA.2 The
orthobiologicals are found naturally in the human body. The most
studied orthobiologicals currently are: platelet-rich plasma (PRP),
hyaluronic acid(HA), microfragmented adipose tissue (mFAT) and
bone marrow aspirate concentrate (BMAC).

The use of mFAT in the context of knee osteoarthritis has been studied
due to the large availability of tissue and easily accessible tissue
for harvesting. Encouraging results in mild to moderate cases in a
3-year follow-up,* and even in severe KOA a the short-term significant
improvement (1-year follow-up) in the KOOS and WOMAC scales.®
Performing this procedure on an outpatient basis under local anesthesia
has been increasingly encouraged, once more patients would benefit
from the increased availability of this therapy. Until the present moment,
the vast majority of mFAT collection procedures have been performed
under general anesthesia without major complications.®

OBJECTIVES

Several studies have shown the beneficial effects of intrarticular
injection of mMFAT for degenerative conditions, especially for knee
osteoarthritis.
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Harvesting adipose tissue from the low abdominal area can appear
challenging for orthopedics surgeons. Studies show that a small
volume of adipose tissue is necessary to prepare micro fragmented
adipose tissue (MFAT) for an articular injection.

Therefore, the objective of this study is to report a 24-month follow-
up case of mFAT infiltration performed just under local anesthesia.

METHODS

This protocol case was done preliminarily to access the feasibility
of harvesting adipose tissue, microfragment the subcutaneous
tissue with a one-stage device Lipogems® and injected the mFAT
intra-articularly in both knee all in an ambulatory setting. The study
was approved in the ethics committee number 5.259.237. The
patient signed an informed term of consent.

Patient demographics

Our pilot patient is a 56 year old female who states that has bilateral
pain for over 6 years. She failed initial non-operative treatment with
physical therapy, analgesics and anti-inflammatory medications.
She is otherwise healthy, her BMI is 26,5kg/m?2.

According to Kellgreen Lawrence classification, right knee was
considered grade 3 and left knee was considered grade 4.

Patient set up

The patient underwent a bilateral knee injection. Adipose tissue
was collected under sterile conditions in a surgical center under
local anesthesia, without sedation. The attire included a hat, gloves,
private clothing, and face masks. The participant was positioned in
the supine position on a surgical table. In all patients, an intravenous
access was obtained for the administration of cefazolin 2g as
antibiotic prophylaxis, sodium dipyrone 1g and dimenhydrate 50mg.

Local anesthesia

Figure 1. Patient positioning, portal placement.

Adipose tissue (AT) harvest site was performed in the lower
abdomen. The portals were marked above the inguinal line, on
each side of the abdome.

The skin anesthesia of 1ml of 2% lidocaine was applied in the
portal location. After the anesthetic latency time, a small incision
of approximately 4 mm was made with an 11-blade scalpel on
each side of the abdomen. For harvesting the adipose tissue, a
two staged intumescent technique was performed.

The technique for anesthetic infiltration consists of inserting the
cannula through the portal made in the skin to disperse the solution
throughout the area of capture of subcutaneous adipose tissue.

Figure 1. Patient positioning, portal placement.

Acta Ortop Bras.2025;33(1):e287060

First, subcutaneous adipose tissue was infiltrated through a 19G
cannula provided by the Lipogems® kit.

The injected solution was composed of 20 ml of 2% lidocaine, 20 ml
of 0.5% bupivacaine, 1 ml of Img/ml adrenaline and 250 ml of 0.9%
saline. Totaling a volume of 291ml. We used 120ml of this solution
in each hemi-abdome, the remaining 51 ml was reserved to be
used in case we needed more anesthesia during the harvesting.
Since the procedure was performed with no sedation, some details
are important: A 20ml syringe was used to diffuse the solutionin a low-
flow and low-pressure way. The subcutaneous tissue intumescence
was carried out slowly to avoid discomfort to the patient.

The capture region must be homogeneously infused so that tissue
harvesting does not cause discomfort.

Based on the latency of lidocaine, we standardize a 5-minute wait
before proceeding with the adipose tissue harvesting. After the
waiting period, the adipose tissue harvesting was performed with
the 13G cannula provided in the Lipogems® kit.

Adipose tissue harvesting

A vaclock syringe was connected to the cannula, this syringe is
specially designed to keep adequate pressure in the system for
an optimal fat tissue harvest.

Adipose tissue was harvested in a homogeneous way, avoiding
repetitive harvesting next to the portal, which can lead to cosmetic
problems. Pinching the abdomen to evaluate the amount of
remaining subcutaneous tissue in each area is a reliable way to
avoid any cosmetic changes.

We planned to harvest 120ml of adipose tissue which would lead
to approximately 20ml of mFAT. Our goal was to inject 10ml of
mFAT on each knee.

After the procedure, skin portals were closed with Nylon 5.0 sutures,
and Adipose tissue was processed using Lipogems®, a single-use
and disposable kit.

Figure 2. Adipose tissue harvesting

Adipose tissue processing

Adipose tissue was processed using Lipogems®, a single-use
and disposable kit that through mild mechanical forces, washing,
and reduction filters eliminates oil from ruptured adipocytes and
red blood cells present in the adipose tissue aspirate.

For this patient, 120 ml subcutaneous tissue was inserted into
the system, which was prefilled with saline. After that, mechanical
dissociation was obtained by gently shaking the system. Stainless
steel marbles inside provide additional mechanical fragmentation.
Oil residues and blood components are washed out by gravity
counter-flow of saline solution, this procedure is repeated until the
solution in the divide appears clear and the lipoaspirate is yellow.

A - Fan-shaped harvesting; B - Evaluation of subcutaneous tissue; Right side before harvesting,
left site after harvesting.

Figure 2. Adipose tissue harvesting.
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Microfragmented adipose tissue migrates to the top of the device.
Finally, the device is turned upside down by 180 degrees, with the
fat tissue product now facing a narrower size reduction filter. MFAT
is then removed from the device and reserved in 10-ml syringes.

Figure 3. MFAT processing

Ultrasound-guided intra-articular infiltration

With the patient in the supine position, the knees were prepared
with 2% degerming chlorhexidine gluconate, then cleaned with an
alcoholic chlorhexidine solution, in addition to placing sterile drapes.
The area was anesthetized with a 1ml anesthetic button and deep
tissues were anesthetized with an additional 1ml of 2% lidocaine.
A 16G Jelco needle was inserted into the suprapatellar bursa under
the guidance of a Logiq E GE Healthcare® ultrasound device and a
12MHz linear probe to ensure that the infiltration of the product was
articular. If there was a joint effusion, the excess fluid was drained.
The microfragmented fat tissue was then infiltrated. The orthopedic
surgeon who performed the joint infiltration has experience in the
area, and the use of ultrasound during infiltration increases the
precision and degree of certainty that the product was delivered
to the joint cavity.

Figure 4. US guided injection

Post-operative care

The patient was admitted and discharged on the same day.
The participant was instructed to remove all dressings 24 hours
after the procedure. Stitches were removed on a seven-day
follow-up. Patients was instructed to avoid physical activities
or more intense efforts for one week. The home prescription
consisted of dipyrone sodium in cases of mild pain and tramadol
in cases of more intense pain. Hirudoid® (mucopolysaccharide
polysulfate) was recommended in its topical gel form to minimize
bruising. Furthermore, cryotherapy was indicated to control
pain, edema, and bruising.

Outcomes

Patient-reported outcomes (WOMAC, VAS, and KOOS) were
accessed at the baseline and in the 12 and 24-month follow-ups.
The patient was evaluated within seven days of the procedure to
evaluate adverse effects due to adipose tissue harvesting and the
bilateral knee injection. The patient was instructed to report any
discomfort or pain to the medical team.

A - The system is filled with saline; B - harvested adipose tissue is inserted; C - micro-frag-
mentation due to gentle mechanical forces; D - fat is washed and rinsed; E - changes in the
aspect after the washing procedure; F - final product.

Figure 3. Adipose tissue micro-fragmentation procedure.

Quadriceps tendon

Femur

1-16 G needle; 2 - microfragmented adipose tissue.

Figure 4. US guided injection.

RESULTS

During all those 24 months of the follow-up period, there were no
complications regarding the harvest site and injected knees. It
was observed at the 7-day follow-up, as expected, mild abdominal
ecchymosis and knee discomfort that resolved within 15 days
from the surgery. No important cosmetic changes were identified
during the 24 months.

All three parameters showed an improvement on both the first and
second follow-up appointments (Table 1). The WOMAC score’
questionnaires before the procedure was 83, on the 12-month follow
up it was 24, and on the 24 month follow up 30. Changes in values
greater than 10 are above minimal clinically important difference
(MCID)® and changes greater than 25 are above substantial clinical
benefit.® The baseline VAS score was 8, after 12 months VAS was 1,
and on the 24-month follow up 3 points. KOOS questionnaire was 38%
atthe baseline, 54% at 12 months, and 50% at 24 months follow-up,
both greater than MCID when compared to baseline score.”®

Table 1. Results at baseline, 12 month follow up and 24 month follow up.

Womac score (0-96) VAS KOOS
Preop 83 8 38%
12 months 24 1 54%
24 months 30 3 50%

CONCLUSION

Most studies had evaluated the feasibility of harvesting adipose
tissue for obtaining mFAT associated with other procedures such
as osteotomy,* knee arthroscopy,® or meniscus tears.!" Therefore,
in these cases, the harvesting is usually performed with the patient
under sedation. Knee osteoarthritis is an extremely prevalent disease,
and mFAT has recently shown its beneficial effect in this disease.>'?'
Evaluating the safety and feasibility of this procedure in an
ambulatory setting is essential to make mFAT treatment available
to more patients. In this case report, we showed that, with adequate
technique, it is possible to perform this procedure under local
anesthesia in patients with knee osteoarthritis. We also report
important symptomatic and quality of life improvements in the
patient, shown in her patient-reported outcomes improvements.
Those results encourage further studies using this setting in
controlled protocols with a larger number of patients.
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ABSTRACT

Obijectives: To analyze the return to the sport and the level of sports
practice in a longitudinal cohort of athletes treated with osteotomy
around the knee. Methods: Active athletes who underwent osteotomy
or knee surgery to treat knee osteoarthritis were included, and
their data was collected retrospectively. The primary outcomes
were maximum physical activity level before and after the surgery
(Tegner score), time to return to maximum activities and reoperation.
Results: Twenty athletes with a mean age of 33 years at the time of
surgery (standard deviation 8.9 (SD)) and with a mean follow-up of
9.8 years (SD 4) were included. The mean maximum Tegner score
achieved before surgery was 8.6 (SD 1.4). Nineteen patients returned
to sports (95%), and 13 returned to the same prior level (65%). The
median time to return to the maximum level was 13 months (mean
17.9, SD 12.4). The mean maximum postoperative Tegner score
was 7.5 (SD 2.0), slightly lower than the maximum achieved before
surgery (mean difference:1.1, Cl:0.2-1.9, P=0.026). Conclusion:
The results of this study suggest that, after osteotomies around
the knee, athletes present a high rate of return to sports activities,
with most returning at the same level as before the surgery. Level
of Evidence IV; Case series.

Keywords: Knee; Osteotomy; Sports; Athletes; Return to Sport.

RESUMO

Objetivos: Analisar o retorno ao esporte e o nivel de pratica esportiva em
uma coorte longitudinal de atletas tratados com osteotomia ao redor do
joelho. Métodos: Foram incluidos atletas ativos submetidos a cirurgia de
osteotornia ao redor do joelho para tratamento de osteoartrite do joelho e
seus dados foram coletados retrospectivamente. Os desfechos primarios
foram nivel maximo de atividade fisica antes e depois da cirurgia (escore
de Tegner), tempo para retorno as atividades maximas e reoperagao.
Resultados: Foram incluidos 20 atletas com idade média de 33 anos no
momento da cirurgia (desvio padrao 8,9 (DP)) e com seguimento médio
de 9,8 anos (DP 4). A média do escore maximo de Tegner alcangado
antes da cirurgia foi de 8,6 (DP 1,4). Dezenove pacientes retornaram a
pratica esportiva (95%) e 13 retornaram ao mesmo nivel anterior (65%).
O tempo mediano para retornar ao nivel maximo foi de 13 meses (média
17.9, DP 12,4). A média do escore maximo de Tegner pés-operatdrio
foi de 7,5 (DP 2,0), ligeiramente inferior a0 maximo alcangado antes
da cirurgia (diferengca média: 1,1, IC: 0,2-1,9, P = 0,026). Conclus&o:
Os resultados deste estudo sugerem que, apos osteotomias ao redor
do joelho, os atletas apresentam alto indice de retorno as atividades
esportivas, sendo que a maioria retorna no mesmo nivel de antes da
cirurgia. Nivel de Evidéncia IV; Serie de Casos.

Descritores: Joelho; Osteotomia; Esportes; Atletas; Volta ao Esporte.

Citation: Meirelles D, Bitar AC, D'Elia C, Garofo G, Terrivel A, Castropil W. Return to sports following knee osteotomy in competitive athletes — Case
series. Acta Ortop Bras. [online]. 2025;33(1):Page 1 of 4. Available from URL: http://www.scielo.br/aob.

INTRODUCTION

Osteoarthritis (OA) of the knee is often observed in high-demand
athletes. OA patients often suffer from pain, limitations on
activities, and worsening quality of life.! Initially, the treatment is
conservative, through behavioral measures, such as weight loss,
and pharmacological ones aimed at reducing disease progression
and improving limb function.?

While total arthroplasty of the knee is reserved for elderly and
less active patients with OA, osteotomies around the knee are
indicated for young, active individuals, who still fully exercise their
physical capacity.® Treatment in these patients, in addition to

aiming to relieve pain, is focused on returning to sports activities
and slowing down the progression of the disease. According to
the literature, the candidates for osteotomy around the knee are
patients under 60 years of age, with unicompartmental OA, without
ligament instability, and with a good range of knee motion.*® Other
procedures associated with osteotomy can be performed, such as
meniscal transplant, cartilage repair procedures, or even ligament
reconstruction."®

Inrecent years, the improvement in surgical techniques, the fixation
materials available, and the increase in evidence in the literature
have led to better postoperative results in terms of function and
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pain, and to the longevity of the procedure. Survival rates for high
tibial osteotomy at five and ten years are 87-99% and 66-84%,
respectively,”® and for distal femoral osteotomy are 75-90% at five
years and 64-82% at ten years.'*"

Bonnin et al. concluded that only 56% of the patients submitted
to osteotomy around the knee were able to return to the
preoperative sports level and that 62% had limited activity due
to the operated knee." Although the literature about the results
from osteotomies around the knee to treat OA is well established,
few studies have considered a population of athletes who play
highly demanding sports.'>'6

The objective of the study was to analyze the time to return to the
sport and the sports practice level of a longitudinal cohort of athletes
who underwent osteotomy around the knee at a single center.

MATERIALS AND METHODS

Study design

This was a retrospective case series study, conducted at a single
center, which included patients who underwent surgery between
January 2000 and December 2014. This study was evaluated and
approved by the Research Ethics Committee under the number
4.160.318. The authors declare that there is no conflict of interest
that interferes with this study.

Study population

Inclusion criteria: to have undergone osteotomy around the knee
surgery for the treatment of osteoarthritis of the knee associated or
not with ligament reconstructions (the other reconstruction procedures
were not evaluated in this study and were not exclusion criteria) , to
play sports at a competitive level and be in an active career stage.
Exclusion criteria: incomplete medical record data or inability to
contact the participant for data collection. All the surgeries were
performed by the senior surgeons at our institution. Cases treated
with corrective osteotomies of femur and tibia (axial osteotomies) or
Fulkerson osteotomy with or without ligament reconstruction, cartilage
repair and/or meniscal procedures were included.

Data collection and analysis

The following data were collected: sex, age at the time of surgery,
maximum level of physical activity prior to surgery as measured by
the Tegner score, type of surgery performed, return to sports, need to
change sport after surgery, time to return to athletic activity (at least
four times a week), time to return to activity at the maximum level
achieved, maximum physical activity level (Tegner) after surgery,
current physical activity level (Tegner) (maximum postoperative
follow-up), reoperations, and an evaluation of expectations.!”
We also analyzed the results according to type of osteotomy.

An evaluator who did not participate in the surgeries collected
and analyzed the data. Initially, a thorough search of the medical
records was conducted. Missing data were completed directly by the
participants using a digital questionnaire. Analysis was conducted
with qualitative and quantitative descriptions of the data. The Wilcoxon
signed rank test was used to compare the pre- and postoperative
maximum activity levels. An analysis by subgroup was performed for
the different types of osteotomy: axial osteotomies (tibial and femoral)
and Fulkerson osteotomies. The level of significance adopted was
95% and the tests were performed using SPSS software.

RESULTS

Of the 26 initially eligible individuals found in the search of the
medical records of our institution, we were able to include 20
athletes in this study (77% retention) with an average of ten years
of postoperative follow-up. The baseline data are shown in Table 1.

Acta Ortop Bras.2025;33(1):e278744

Among the surgical procedures of the 20 included patients, 14
were axial osteotomies (ten opening wedge high tibial valgus, one
femoral extension, and three opening wedge distal femoral varus)
and six were Fulkerson anterior tibial tubercle osteotomies.

After surgery, 19 patients returned to sports (95% of cases), 13 of
whom returned to the same previous level (65%). Four individuals
changed sports after surgery (20%). The median postoperative time
for return to athletic activities (at least four times a week) was nine
months (mean 11.7, SD 9.0) and the median postoperative time for
return to the maximum level was 13 months (mean 7.9, SD 12.4).
The mean maximum postoperative Tegner score was 7.5 (SD 2.0)
and was slightly lower than the mean of the maximum scores that
had been achieved during the sports career prior to surgery (mean
of differences: 1.1, C1 0.2-1.9, P=0.026), Table 2.

The patients were able to maintain this maximum level following
surgery for an average survival time of 5.1 years (SD 3.7). At the
final clinical follow-up of ten years, the individuals reported a
mean Tegner score of 6.2 (SD 1.8) (Table 1). Three patients (15%)
underwent reoperations for removal of synthesis material related to
the osteotomies performed (after two, 18 and 24 months).

Even though the patient sample was small, we observed a better
return to maximum level in the patients submitted to Fulkerson
osteotomies than in the patients who underwent axial osteotomies,
but with greater need for removal of the synthesis implant, but given
the sample (n = 6) of Fulkerson osteotomy, we cannot consider
this as a tendency, but only a random finding that must be proven
with a greater subject number.

DISCUSSION

Studies in the population that practiced recreational activities and
sports have shown that young, active patients submitted to knee
osteotomy were able to return to sports activities in a similar level as
before surgery.'829 Bonnin et al. concluded that young, motivated
patients are able to return to high demand sports activities, which
corroborates our results, since we demonstrated a high rate of return
to sports: 95% of the high demand athletes returned to sports, with
65% achieving their preoperative sports level.'

We also chose to compare the maximum preoperative and
postoperative performance levels of the athletes. The mean physical
activity level achieved after surgery was very close to that achieved
by the athletes before the need for treatment. De Carvalho et al.

Table 1. Demographic data.

Patients 20
Females / Males 6 (30%)/ 14 (70%)
Age (years) 33 = 9(20-57)
Follow-up after osteotomy (years) 10 = 4 (5-20)
Maximum Tegner score preoperatively 8.6 = 1.4 (6-10)

Data are shown as mean =+ standard deviation (minimum - maximum) or as observed absolute
values (percentage among total cases)

Table 2. Clinical outcomes.

Total Axial | Fulkerson (:)\(’izlluves
(n=20) (n=14) (n=6) Fulkerson)
Tegner score preoperatively | 86 + 1.4 |86 =13 |85+ 16 0.891
Tegner score postoperatively | 7.5 + 2.0 | 74 +22 |78 + 1.6 0.854
P value (pre vs postop) 0.026 0.042 0.317 -
Return to the preop level 65% 64% 83% 0.612
Reoperation 15% 14% 33% 0.342

Data are shown as mean = standard deviation (minimum - maximum) or as observed absolute
values (percentage among total cases). Tegner scores shown represent the maximum level
reached both pre and postoperatively. *Statistically significant (P<0.05)
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identified a mean Tegner score of 3.0 (range 1-7) both before and
after the surgical procedure.?' Hoorntje et al. evaluated the Tegner
score the same way that we approached it in the present study and
arrived at a mean result of four, prior to symptoms, and of three,
postoperatively.?? We can see that, because the cohort analyzed in
our study was composed of competitive-level athletes, we reached
mean maximum Tegner score values of 7.5 following surgery,
slightly lower than the maximum Tegner score that the athletes had
achieved in their career at any time prior to surgery (mean of 8.6).
Another important fact was that our sample was composed of high
demand athletes, almost all of them at a competitive level, including
Olympic athletes. We observed very high return to sports rates as
compared to those reported to date in the literature. Hoorntje et
al. obtained a postoperative rate of return to sports of 82%, but in
a cohort without competitive-level athletes.?® Kanto et al. studied
77 patients with Tegner scores = 5 points before surgery and a
mean age of 56.1 = 11.6 years (range 26-79) and confirmed a
75.3% return rate to the same level in a mean time to return of 8.7
+ 2.7 months (range 6-14).24

Over the last decade, several studies have focused on
demonstrating the rate of return to sports in patients submitted to
knee osteotomy. Older studies reported a rate of return to sports
following knee osteotomy below 50%.25 With the improvement
in surgical techniques for fixation in osteotomies, such as fixed
angle plates, surgical outcomes have undergone an important
evolution with a significant increase in patients who returned to
sports after undergoing osteotomies around the knee.?%?® The
percentage of patients (95%) who returned to sports following the
surgical procedure in our study, was higher than that found in two
recent systematic literature reviews.?>%8 If we analyze studies in the
literature that only considered return to high-impact activities, we
find rates from 35 to 70%.20:26:27

Regarding the time to return to sports activities following the surgical
procedure, Hoorntje et al. concluded that 75% of the patients who
returned to sports did so after less than six months.?® In another
study, the same author reported that 71% of the patients returned to
playing sports in less than six months, with 50% returning less than
15 weeks after distal femoral osteotomy.?® Jacquet et al. reached
a similar outcome in which the patients who underwent high tibial
osteotomy returned to sports practice in an average of 4.9 months.°
In our study, we had a longer time to return to sports, at nine months
on average. Our hypothesis for this finding is that many of the
patients did not undergo only osteotomy around the knee. Most
of them had associated ligament or cartilage repair procedures,
which increased the time to return. Studies of osteotomies around
the knee associated with meniscal transplants had mean return to
sports times of 16.9 months®® and 9.7 months. %'

If we consider only the patients who were submitted to
anteromedialization osteotomy of the anterior tibial tubercle (ATT),
86% of this group returned to the same athletic level as before the

onset of symptoms. This finding is in line with that published by Liu
et al., who evaluated the return to sports after ATT osteotomy in a
group of 48 patients, 83.3% of whom returned to playing sports.3°
However, the group was not composed of high-demand athletes.
Finally, we also decided to conduct an analysis grouping the tibial
and femoral osteotomies (axial osteotomies) and comparing their
results with the Fulkerson osteotomy results. Even though the
patient sample was small, we observed a better return to maximum
level in the patients submitted to Fulkerson osteotomies than in
the patients who underwent axial osteotomies, but with a greater
need for removal of synthesis material. Neither showed a statistical
difference. Because of the subjective limitation, it is possible that it
could not be a tendency, but only a coincidence, which is necessary
to be clarified in future studies with a greater number of subjects.
Tjoumakaris et al. performed Fulkerson osteotomy and lateral
retinacular release in athletes due to patellofemoral instability.3?
All 34 patients returned to sports practice and 17 had to have the
osteotomy fixation screws removed after eight months.

It is well established in literature, the use of osteotomy for the
axis correction in patients not only with osteoarthritis but also
chondral lesions, in association with other procedures for chondral
repair. In this study, we have chosen only patients with established
osteoarthritis, given the difference of both diseases.3*3*

The current study has some important limitations. First, the
study is retrospective and subject to the inherent limitations of
this design, with patients being asked questions about events
that occurred, in some cases, many years before. In addition, the
sample size is relatively small and thus, subgroup analyses, such
as the comparison between the results of patients submitted to
axial osteotomy and of patients submitted to ATT osteotomy, or
between prognostic factors, end up having little statistical power.
Another limitation of this study is that different osteotomy around
the knee techniques were used by different surgeons, and we did
not analyze the degrees of correction of the osteotomies, directly
related to their success. Also, we did not analyze the use of other
procedures combined to the osteotomies such as meniscus sutures,
ligament reconstructions, which could have influenced the patient's
final results.

CONCLUSION

The study suggests that osteotomies around the knee may be
valid treatments for athletes of competitive age who want to return
to sports activities. These results also show that in some cases it
is possible to return to practically the same sports level that was
achieved by the athlete at their peak, prior to surgery. It should be
emphasized that a thorough analysis of each case and the use of a
pertinent surgical technique are essential for safe treatment and for
greater chances of reaching the individual goal. Multicenter studies
that cover a greater number of athletes may be able to identify the
best prognostic factors in these clinical situations.
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ABSTRACT

Understanding the nature of musculoskeletal tumors is crucial for
appropriate management and to secure a favorable prognosis.
Orthopedists’ ability to identify these pathologies early and
accurately is paramount. There is a requirement to raise awareness
within the orthopedic community regarding the necessity of
referrals to orthopedic oncology specialists, as delays in initiating
proper treatment can compromise patient prognosis. Objective:
The objective was to assess the capability of non-specialist
orthopedists in identifying bone lesions suggestive of tumors and
thus classify them by employing a questionnaire with radiographs
and comparison with specialists. We aim to gain an in-depth
understanding of their diagnostic competence and provide insights
into teaching the subject in orthopedic residency programs.
Methods: The sample consisted of 90 participants who answered the
questionnaire: 18 orthopedic oncology specialists, 58 non-specialist
orthopedists, and 14 orthopedic residents. Results: Specialists
achieved an average accuracy of 12.50 + 1.07, while non-specialists
scored 10.00 = 0.60 (p<0.001). Among non-specialists, there was
no statistical significance when comparing whether they underwent
specialization internship during residency nor the duration of the
year of such training. The period since graduation also indicated
no differences. Conclusion: This study highlights the importance of
referring patients with suspected tumors to specialized orthopedists.
Level of Evidence V; Expert Opinion.

Keywords: Internship and Residency; Education, Medical;
Neoplasms; Bone and Bones; Diagnostic Errors; Delayed Diagnosis.

RESUMO

Compreender a natureza dos tumores musculoesqueléticos é crucial
para a abordagem adequada e progndsticos favoraveis. A capacidade
de identificag&o precoce e correta dessas patologias por ortopedistas
é uma questdo importante. Busca-se conscientizar a comunidade
ortopédica sobre a necessidade de encaminhamentos para especialistas
em oncologia ortopédica, uma vez que o atraso no inicio do tratamento
adequado pode comprometer o progndstico do paciente. Objetivo:
O objetivo foi avaliar a capacidade de ortopedistas nao especialistas em
tumor musculoesquelético em identificar lesdes ¢sseas sugestivas de
tumores e classifica-las a partir de questionario com radiografias e da
comparagao com especialistas. Pretendemos obter uma vis&o aprofundada
de sua competéncia diagndstica, bem como tragar um panorama do
ensino do tema nos servigos de residéncia médica. Métodos: Aamostra
consistiu em 90 participantes que responderam ao questionario eletronico:
18 especialistas em onco-ortopedia, 58 ortopedistas n&o especialistas
e 14 residentes em ortopedia. Resultados: Os especialistas tiveram
média de acerto de 12,50 = 1,07, enquanto 0s ndo especialistas, 10,00
+ 0,60 (p<0,001). Dentre os ndo especialistas, ndo houve significancia
estatistica quando comparados se tiveram estagio na especializagéo
durante a residéncia, nem quanto a duragéo do estagio ou em que ano da
residéncia teve tal treinamento. O tempo de formado também n&o mostrou
diferengas. Conclusao: O estudo aponta a importancia de encaminhar
pacientes com suspeita de tumores para ortopedistas especializados.
Nivel de Evidéncia V; Opiniao de Especialistas

Descritores: Internato e Residéncia; Educagao Médica, Neoplasias;
Osso e Ossos; Erros de Diagndstico; Diagndstico Tardio.

Citation: Daou JR, Giannotti CF, Garcia JG, Petrilli MT, Viola DCM, Garcia Filho RJ. Diagnostic competence in bone tumors: influence of onco-orthopedic
training. Acta Ortop Bras. [online]. 2025;33(1):Page 1 of 5. Available from URL: http://www.scielo.br/aob.

INTRODUCTION

Primary malignant bone and soft tissue tumors, whilst considered
rare, approximate 1% of malignancies, which pose significant
challenges to orthopedic practice. To better understand the nature
of these lesions proves crucial in determining the appropriate

therapeutic approach and as such, achieve a more favorable
prognosis. However, the ability for early and accurate detection
of these pathologies by non-specialist orthopedic practitioners
in orthopedic oncology remains an issue that is deserving of
further attention.’
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The inherent complexity in interpreting images of musculoskeletal
tumors adds a layer of difficulty to the diagnostic approach. This
challenge is particularly evident when considering the variety of
tumors and pseudotumoral conditions that can emerge in radiological
examinations which often present similar imaging characteristics.
Within this context, radiography, being the initial exam, may not
prove sufficient to accurately differentiate the nature of the lesions by
a lesser trained individual. Failure to interpret imaging findings may
indeed lead to inappropriate clinical management and treatment.!3#
The importance of this work transcends the mere assessment of
the individual orthopedic competence. It aims to raise awareness
among the orthopedic community as to the requirement for early
referrals to orthopedic oncology specialists, as delays in initiating
appropriate treatment, both for malignant and benign tumors, can
significantly compromise patient prognosis.®

This article’s principal objective is to evaluate the ability of
orthopedists who are not recognized specialists in musculoskeletal
tumors to identify bone lesions suggestive of tumors and classify
their nature based on radiographs via the application of a
questionnaire and comparison with specialists’ responses. By
assessing how these professionals approach the interpretation of
imaging examinations and the classification of lesions as benign,
malignant or aggressive benign, we set out to obtain an in-depth
understanding of their diagnostic competence within this challenging
context, and moreover, outline the landscape of teaching this subject
in orthopedic residency programs.

METHODS

This is a cross-sectional survey study approved by the Research
Ethics Committee of the Universidade Federal de Sao Paulo
(CEP-UNIFESP) and registered in Plataforma Brasil under the
number 71176123.0.0000.5505/2023. The study was conducted
at the Disciplina de Ortopedia Oncolégica of the Departamento
de Ortopedia e Traumatologia (DOT-UNIFESP).

The target population for this study consisted of orthopedic residents,
orthopedic doctors specialized in oncology and orthopedic doctors
without distinction based on subspecialization. Exclusion criteria
were (A) refusal to participate in the study or (B) not in agreement
with the content of the consent form.

The participants were requested to identify bone lesions suggestive
of tumors and classify their nature based on radiographs via the
application of a questionnaire. Due to the scarcity of similar studies
within the Brazilian population - the restricted sample size, and the
importance of evaluating the ability of orthopedists to identify potentially
malignant lesions - a convenience sample was then selected.

The prepared questionnaire by researchers included
sociodemographic data to characterize the sample and questions
containing radiographic imagens and were required to indicate
whether the radiographic images represented a tumor condition and
to classify whether the lesion was malignant, benign, or aggressive
benign (Figure 1).

The questionnaire was developed and reviewed within Google
Forms. It was disseminated electronically on WhatsApp, in groups
of orthopedists and residents via the following link: https://forms.
gle/1akkWvtTBnolgcrx8. The questionnaire was administered
between November 2023 and January 2024. By agreeing to answer
the questionnaire, the participant consented to participate in the
study (Figure 2).

Quantitative variables were analyzed descriptively. Microsoft Excel
software was applied for both descriptive and inferential analysis.
Statistical analysis employed parametric tests using the software
programs SPSS V26 (2019), Minitab 21.2 (2022), and Excel Office
2010, with a predetermined significance level of 5% (p<0.05) and
an adjusted confidence interval (Cl 95%).
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Without tumoral lesion Aggressive benign tumor | don't want to answer

Benign tumor Malignant tumor

Figure 1. Example of a question to be answered by the participant in
Google Forms.

| agreed to take part in the research explainded above

90 answers

@ Yes
® No

Figure 2. Proportion of participants who agreed to take part in the research
and signed the Informed Consent Form.

RESULTS

Our sample constituted 90 orthopedic surgeons, comprising 18
(20%) specialists in orthopedic oncology, 58 (64.4%) orthopedic
oncology non-specialists, and 14 (15.6%) orthopedic resident
physicians. Among the residents, there were five (5.6%) first-year
residents (R1), five (5.6%) second-year residents (R2), and four
(4.4%) third-year residents (R3) (Figure 3).”

Among the 90 research participants, 26 (28.9%) completed their
orthopedic training more than 10 years ago, 20 (22.2%) between 5
and 10 years ago, 30 (33.3%) within the last 5 years, and 14 (15.6%)
were still residents at the time of the survey (Figure 4).

As for training in orthopedic oncology, 55 (61.1%) participants
underwent a specialty rotation at the main institution of their residency
program, 17 (18.9%) at affiliated institutions of their primary center,
17 (18.9%) did not have this rotation in their training curriculum, and
one (1.1%) participant did not respond to the question (Figure 5).
Of the 72 participants who underwent training in orthopedic
oncology via the residency program, 51 (71%) completed this
rotation for a period of 3 months or more, 16 (22%) for 1 to 2 months,
and 5 (7%) for up to 1 month.

These 72 participants completed their internships as follows: 39
(54%) in only one year of residency, and 33 (46%) undertook the
internship more than once throughout their term of residency
(Figure 7A). Of these 33 participants, 26 (79%,) underwent orthopedic
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As for your level of aducation, you are;

90 answers

@ R1 orthopedics

@ R2 orthopedics

@ R3 orthopaedics
56% @ Orthopedist

@ Specialist in bone tumors
5.6% ® | don't want to answer

Y

4.4%

Figure 3. Characterization of the sample regarding the participants'
level of education (R1 = first year resident; R2 = second year resident;
R3 = third year resident).

If you've already specialized, how long since you
finished your residency?

90 answers

@ I'm still a resident

@ Less than 5 years ago

@ Between 5 and 10 years
® More than 10 years ago
@ | don't want to answer

Figure 4. Characterization of the sample based on the completion time
of orthopedic residency.

Did the facility where you did your residency have an internship in
orthopedic oncology (bone tumors) at the main training hospital?

90 answers

® No
® Yes, in the institution itself

» Yes, at an affiliated/partner institution
® | don't want to answer

1%

18.9%

Figure 5. Proportion of participants who completed an internship in
orthopedic oncology at the main hospital of their training.

® Until 1 month

® Between 1 and 2 months

3 months or more

Figure 6. Characterization of the sample based on the duration of the
orthopedic oncology rotation during residency.

oncology training in all three years of residency, two (6%) had
training in the first two years of residency, one (3%) underwent the
internship in the first and third years of residency, and four (12%)
in the last two years of residency. Among the 39 participants who
completed the internship only once during their term of residency,
two (5%) did so only in the first year, seven (18%) only in the second
year, and 30 (77%) only in the third year of residency (Figure 7B).
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Participants were presented with a clinical case of a 12-year-old
child with suspected bone tumor and asked what course of action
they would take. 64 (71.1%) participants would elect to refer to the
specialized service without further tests; 17 (18.9%) would request
tests before referring to the specialized service, six (6.7%) would
perform a biopsy before referring to the specialized center, one
(1.1%) would not do any of the alternatives proposed in the question
and two (2.2%) did not wish to respond (Figure 8).

In relation to the identification of tumors, specialists recorded an
average of 12.50 + 1.07 correct answers, while non-specialists
registered an average of 10.00 = 0.60 questions (p<0.001) (Table 1).
When comparing the results of questionnaires answered by non-
specialists in relation to the time of completion of their orthopedic
residency training, we found no statistically significant difference
between the mean scores (Table 2).

There was no statistical significance among non-specialists
when compared to duration of the internship during residency, as
evidenced in Table 3.

When comparing whether non-specialists undertook an internship in
oncologic orthopedics at the main institution, at a partner institution,
or those who did not undergo internship, no significant statistical
differences were observed, as shown in Table 4.

In relation to the time as to when participants underwent training in
oncologic orthopedics, we divided the analysis into two parts: we

A

=in asingle year

= more than one year

R3

R2

R1

R2,R3
R1,R3
R1, R2
R1, R2,R3

0 10 20 30 40

Figure 7. Participants who underwent the orthopedic oncology rotation
multiple times. B. Distribution of the rotation during the residency years (R1
= first year resident; R2 = second year resident; R3 = third year resident).

Male patient, 12 years old, complaining of pain in the right knee
for 2 months; x-ray showing a non-metastatic osteoblastic bone
lesion of osteosarcoma, what should you do?

90 answers
® Request tests and subsequent

referral to specialized service.

/IIH% @ Biopsy for anatomopathological
22% diagnosis and subsequent referral

to specialized service.
Referral to specialized service as
a matter of urgency.

® None of the above.

@ | don't want to answer.

18.9%

6.7%

Figure 8. Participants' responses regarding the approach to the presented
clinical case.
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Table 1. Comparison of mean accuracy between specialists and non-spe-
cialists in musculoskeletal tumors.

Specialist Non-Specialist
Mean 12.50 10.00
Median 13 10
Standard Deviation 2.31 2.58
CcV 18% 26%
Min 7 6
Max 17 17
N 18 72
Cl 1.07 0.60
P-value <0.001

Table 2. Comparison of mean accuracy among non-specialists in
musculoskeletal tumors in relation to the time since completion of their
orthopedic residency training.

Resident | Less than 5 years | 5-10 years |More than 10 years
Mean 9.43 10.36 8.93 10.93
Median 9 10 8 11
Standard Deviation] 2.85 1.97 2.34 3.26
CV 30% 19% 26% 30%
Min 6 7 6 6
Max 16 14 13 17
N 14 28 15 15
Cl 1.49 0.73 1.19 1.65
P-value 0.124

Table 3. Comparison of mean accuracy among non-specialists in mus-
culoskeletal tumors in relation to the duration of the internship during

residency.

Until 1 month 1to 2 months | 3 months or more
Mean 10.75 8.50 10.46
Median 10 8 10
Standard Deviation 2.36 2.50 2.57
(%% 22% 29% 25%
Min 9 6 6
Max 14 13 17
N 4 12 41
Cl 2.32 1.42 0.79
P-value 0.063

Table 4. Comparison of mean accuracy among non-specialists, stratified
by the presence in the curriculum of the residency program.

Nao Yes (Partnership) Yes (Own)
Mean 9.73 9.91 10.11
Median 9 10 10
Standard Deviation 2.46 2.55 2.68
Ccv 25% 26% 26%
Min 6 6 6
Max 14 14 17
N 15 11 46
Cl 1.25 1.51 0.77
P-value 0.883

first identified the last year they had contact with the subject and
secondly, the number of years during residency in which internship
was completed. None of the analyses yielded significant statistical
results (Table 5).

DISCUSSION

This study comprehensively assessed the ability of non-specialist
orthopedists in oncologic orthopedics to identify bone lesions
suggestive of tumors and classify their nature based on radiographs
by employing a questionnaire. Non-specialist responses were
compared with those of specialists, which prompted statistical
differences in just how these images were evaluated. Moreover,
the study aimed to outline the landscape of teaching on this topic
in orthopedic residency programs, given the scarcity of literature
on the subject. Freeman T et al (2019) noted that out of the 11,773
articles published in the top 15 orthopedic journals in 2015, only
51 addressed education-related topics. The analysis of impact of
formal oncologic orthopedic internships during residency - on the
diagnosis of bone lesions - only further highlights the importance
of specific experience in the field. It is pertinent to note that the
Sociedade Brasileira de Ortopedis e Traumatologia corroborates the
Resolution No. 22 of April 8, 2019, from the Ministry of Education,
orthopedic residents should acquire the necessary competency to
evaluate and manage the treatment of tumor lesions by the end of
the third year of residency. That said, the lack of formal internships
in oncologic orthopedics in various Brazilian residency programs
underscores a gap in training, which could potentially contribute to
the non-identification of tumor lesions in emergency or outpatient
situations. It is therefore essential for all orthopedists to possess at
least a basic understanding of musculoskeletal system tumors. This
approach is crucial to optimize the effective use of time and resources,
thus aiming for appropriate therapeutics within each clinical case.>”
Undue delay in the diagnosis of bone tumors is problematic, given
the potential decrease in the chances of successful treatment and
increased morbidity after inadequate interventions. The two questions
related to infections recorded the lowest accuracy rates, with one
showing 1.1% correct responses, and the other, 5.5%. As infection
is one of the principal differential diagnoses of bone tumors, it is
crucial to highlight that in cases of diagnostic uncertainty, the most
prudent approach is to refer the patient to a specialized oncologic
service. This precaution aims to rule out the possibility of initiating
treatment for infection when the underlying condition may, in reality,
not be a tumor. Orthopedists should by right, be aware of the early
referral of suspicious cases to specialists. For this reason, the referral
question was established as the primary question guiding this study,
which then revealed a rate of 71.1% favorable responses to the early
referral approach, thus avoiding errors and diagnostic delays that
can negatively influence the patient’s clinical outcome.

The first step in following patient cases with suspected bone
tumors is the indication for biopsy. It is crucial to distinguish
lesions that do not require this procedure, as some tumors exhibit
unequivocal characteristics of benignity, avoiding the need for a
biopsy. Furthermore, in cases where biopsy results do not alter the

Table 5. Comparison of mean accuracy according to the years of internship.

Mean Median |Standard Deviation| CV Min Max N Cl P-value

R1 6.50 6.5 0.71 1% 6 7 2 0.98

Last year of contact with the subject R2 9.71 10 2.81 29% 6 13 7 2.08 0.129
R3 10.27 10 2.57 25% 6 17 48 0.73
1 year 9.86 9 2.81 29% 6 17 29 1.02

Number of years they had the internship | 2 years 8.80 10 1.64 19% 7 10 5 1.44 0.321
3 years 10.61 11 2.52 24% 6 16 23 1.03
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course of action, the performance of this procedure can be avoided.
When biopsy is indicated, it is preferable that it be performed by a
specialized team, guided by imaging exams to obtain tumor material
in the best topographies and via the best access route for possible
definitive surgery. Early diagnosis is crucial to maintaining the quality
of life of patients, especially in the presence of metastases and
skeletal events. In relation to soft tissue tumors, improper treatment
results in compromised margins in 91% of patients and recurrence
in at least 39%. It is essential to emphasize the importance of
accurate diagnosis and appropriate treatment to optimize clinical
outcomes and the patients quality of life.®"!

The limitations of this research include recognition that the extensive
questionnaire, with 21 questions, may have potentially caused
difficulties among participants; this, as well as the low number
of orthopedists who responded to the questionnaire may have
influenced the result. It was not assessed whether the orthopedist
who answered the questions is associated with a teaching and
resident training service, which could generate greater exposure to
cases of musculoskeletal tumors. Additionally, it is important to note
that radiography, despite being the exam of choice and in general,
proving sufficient to form most diagnostic hypotheses, may indeed
not be sufficient to identify a possible neoplastic lesion, especially
in anatomically complex regions such as the pelvis. and spine. As
such, MRI and CT scans can provide more detailed information.
The choice to use solely radiographs in this study is due to their
greater accessibility, as they are often the first point of approach
to identifying injuries in an emergency care context.

Whilst this study highlights that radiography is not the most detailed
of examination, it did prove sufficient for specialists in musculoskeletal
tumors to identify, on average, more than half of the nature of the
presented lesions (12,50 + 1,07). Non-specialists however, did not
achieve the same results (10,00 = 0,60), which only emphasized the
importance of prompt referral to specialized services.
Furthermore, the study indicated that the duration of time since
completing orthopedic training, for the non-specialists in oncologic

orthopedics, does not influence discriminatory capacity. This likely
occurs due to the rarity of musculoskeletal tumors, which results in
sporadic experience with these cases, thus the lack of generating
diagnostic experience for the non-specialist.

No significant differences were identified between whether or
not training in musculoskeletal tumors was conducted during the
residency period. Despite the absence of differences in terms
of duration of internship, a trend appeared in which participants
with latter contact with the subject in the third year of residency
scored more correct answers than those with last contact in their
second and first years of residency, in that order. Participants who
underwent specialization training in all three years also scored more
correct answers. Within this context, various hypotheses could
be considered: the annual completion of the specialist title exam
by the Brazilian Society of Orthopedics, for which all residents
of accredited services prepare, may contribute to uniformity in
theoretical knowledge on the subject; or alternatively, questions
may be raised in relation to the onco-orthopedic teaching offered
in residency programs.

CONCLUSION

When compared with recognized specialists, the ability of non-
specialist orthopedists in identifying bone lesions suggestive of
tumors and then classifying their nature based on radiographs
proved to be statistically lower. However, various training modalities
during medical residency for non-specialists, as well as time duration
since completion of training, failed to unearth any significant
statistical difference.

The results obtained can be directed as guidance for non-specialist
orthopedists by emphasizing the importance of promptly referring
patients with suspected musculoskeletal tumors to specialized
orthopedists, and the requirement to more diligently evaluate the
training of residents, as this can pose a direct influence on the
outcomes of patient treatment and prognosis.
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ABSTRACT

Obijective: This study aimed to evaluate the profile of patients
diagnosed with giant cell tumors treated at the Ophir Loyola Hospital.
Method: An analytical study in the form of a retrospective cohort,
conducted through a review of patient medical records and imaging
exams of individuals treated at the hospital between January 1, 2020,
and December 31, 2021. Result: A total of 19 patients were evaluated,
with an average time of 10.5 months between diagnostic suspicion
and the first consultation with the Orthopedic Oncology team.
Conclusion: Among the patients studied, 73% were presented with
advanced-stage disease, requiring aggressive surgical treatment
with wide resection and replacement with an endoprosthesis.
Level of Evidence II; Retrospective Prognostic Study.

Keywords: Giant Cell Tumors; Cohort Studies; Bone Neoplasms.

RESUMO

Objetivo: Avaliar o perfil do paciente com diagndstico de tumor de
células gigantes atendidos no Hospital Ophir Loyola. Método: Estudo
analitico em forma de coorte retrospectiva, realizado por revisao
dos prontuarios e exames de imagem dos pacientes atendidos
no hospital no periodo de 1 de janeiro de 2020 a 31 de dezembro
de 2021. Resultado: Foram avaliados 19 pacientes, com tempo
médio de 10,5 meses entre a suspeita diagndstica e a primeira
consulta com a equipe da Oncologia Ortopédica. Concluséo: Dos
pacientes estudados, 73% apresentavam-se em estagio avangado,
necessitando tratamento cirdrgico agressivo com ressec¢ao ampla
e substituicdo por endoproétese. Nivel de Evidéncia IlI; Estudo
Prognéstico de Carater Retrospectivo.

Descritores.: Tumores de Células Gigantes, Estudos de Coortes;
Neoplasias Osseas.

Citation: Couto Filho FB, Yonamine ES, Magno FG, Favacho-Silva AB, Brito CRA, Brito TRB. Treatment of patients with giant cell bone tumor in northern
Brazil, in 2020 and 2021. Acta Ortop Bras. [online]. 2025;33(1):Page 1 of 6. Available from URL: http://www.scielo.br/aob.

INTRODUCTION

Giant cell tumors (GCT) are rare, accounting for less than 10% of
benign primary bone tumors. They have a higher prevalence after
skeletal maturity, although they can also be found in patients with
open growth plates. It is considered one of the most controversial
and least predictable tumors in its behavior.?

They preferably affect long bones, although they have been reported
in the spine, pelvis, patella, and sacrum. They are differentially
diagnosed from aneurysmal bone cyst, chondroblastoma, and
simple bone cyst.

The main clinical symptoms are pain and swelling. Diagnoses
can be suspected through a pathological fracture as the initial
presentation. Imaging tests such as X-rays, often show the triad:
epiphyseal, eccentric, and lytic lesions. The bone cortex may
show thinning or local destruction. The transition zone is not well

defined, but in less aggressive cases, there is sclerotic reaction.
Invasion and destruction of the cortex with invasion of soft tissues
are commonly observed. Sometimes there is no joint involvement
due to the barrier formed by the subchondral bone.*®

The interval between the first symptom and the definitive diagnosis is
termed as “delay time”. The period between the initial symptoms and
the initial treatment can be divided into two main categories: patient
delay, which is defined as the time between the initial symptoms
and the first medical consultation, and professional delay, primarily
caused by the physician, defined as the time between the first
consultation and the initial treatment. The addition of these two
delays is called the overall symptom interval.®

Diagnosis is made through biopsy, and treatment is surgical, which may
involve intralesional resection with curettage, adjuvants and/or cavity
filling with bone cement, auto or allograft; in more advanced cases,
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wide resection with endoprosthesis replacement or even amputation
may be performed.?’

Since the morbidity of these patients is directly related to the time
between diagnosis and treatment, it is important to understand the
patient entry profile into the service and the outcomes of their treatment.
Furthermore, there are no similar studies in the Amazon region.

To address the issues, this study aims to evaluate the profile of patients
diagnosed with GCT treated at Hospital Ophir Loyola in the Years 2020
and 2021, demonstrating the time between diagnostic suspicion and the
first consultation with the Orthopedic Oncology team, the characteristics
of the lesion at the initial consultation and the proposed treatment.

METHODOLOGY

This is an analytical study, in the form of a retrospective cohort,
which will be conducted through the analysis of medical records
and imaging studies of patients seen in the outpatient clinic from
January 1, 2020, to December 31, 2021, at a quaternary hospital.
The study includes 19 patients diagnosed with GCT treated at the
Orthopedic Oncology outpatient clinic from January 1, 2020, to
December 31, 2021. The medical records of patients seen in the
years 2022 and 2023 were not analyzed due to data unavailability
at the service until the study was completed.

Patients with suspected diagnosis but who did not undergo biopsy
were excluded from the study.

The research was conducted through medical record review and
analysis of imaging studies.

The studied variables were divided into demographic and clinical.
Demographic variables include age, sex, and place of origin. Clinical
variables include the date of diagnostic suspicion, the date of the first
consultation with the Orthopedic Oncology team, the date of diagnosis,
the anatomical location of the tumor, the tumor stage, the presence of
pulmonary metastasis, the presence of recurrence, date of pathological
fracture (if applicable), type of surgery, type of cavity filling (if applicable),
adjuvants used (if applicable), and the use and indication of denosumab.
First, the medical records of patients seen in the outpatient clinic
with ICD-10 D16 were selected to screen for patients diagnosed
with GCT. Then, date contained in the medical records and Imaging
studies database were collected. A questionnaire was filled out for
standardization purposes.

A descriptive analysis of the sample characterization was conducted,
with frequencies, percentages, mean, standard deviation, median,
interquartile range (p25%-p75%), presented in tables and/or graphs.
Continuous quantitative variables, such as age (years) and duration
of suspicion (months), were first subjected to the Shapiro-Wilk test
to analyze their normal distribution.

For comparative analysis between the stage and recurrence groups,
the Mann-Whitney test was Applied for continuous variables. The
Fisher's Exact Test was used for comparative analysis between
categorical variables.

All statistical analyses were performed using SPSS 20.0 software
respecting a significance level of 5% (p=<0.05).

This research was approved by the Institutional Ethics Committee
through the Plataforma Brazil, with identification number
CAEE 7509023.6.0000.5550 (amendment no. 6.585.557). The
administration of questionnaires and retrospective medical record
collection were preceded by a Data Use Agreement to ensure the
reliability of the collected information, and a request for Waiver of
Informed Consent was submitted.

RESULTS

The initial database included 137 patients. After reviewing the
medical records, patients diagnosed with GCT through biopsy were
selected. Thus, the final database consisted of 19 patients treated

Acta Ortop Bras.2025;33(1):e285342

at the Orthopedic Oncology outpatient clinic in the years 2020 and
2021. The majority of patients were male (57.89%); with mean age of
37.32 (x13.47) years; residents of other regions of the state of Para
(47.37%), outside the Metropolitan region of Belém; with a mean
patient delay time of 10.47 (£13.08) months; predominantly with
lesions located in the distal femur region (47.37%), at Campanacci
stage 3 (73.68%); without a history of pathological fracture (84.21%);
undergoing mostly marginal/wide surgical type (73.68%) and without
a history of recurrence (84.21%), as detailed in Table 1.

The most employed treatment among patients in this study was
surgery with wide resection and replacement with unconventional
endoprosthesis. Only 2 patients did not undergo treatment at the
hospital due to loss to follow-up; for one male patient with GCT in the
calcaneus, intralesional resection with cavity filing was requested,
and for one female patient with GCT in the distal third of the femur,
wide resection and replacement with unconventional endoprosthesis
were requested, both patients did not attend for hospitalization.
Three patients experienced tumor recurrence after primary treatment.
Two patients experienced recurrence about 2 years after surgery with
wide resection and replacement with unconventional endoprosthesis,
and they were managed with denosumab prescription. The third
patient was diagnosed with tumor recurrence 6 months after
surgical treatment, also with wide resection and unconventional
endoprosthesis, denosumab was prescribed without significant
improvement, progressing to transfemoral limb amputation.
Although not planned criteria, during the research, complications
were noted in 4 patients undergoing surgical treatment. One patient
initially treated with intralesional resection and osteosynthesis
required endoprosthesis replacement due to significant worsening
of knee osteoarthritis after initial surgical treatment. Two patients
required surgery revision due to dislocation or loosening of
components. And one patient progressed to transfemoral limb
amputation due to surgical site infection.

None of the patients in this study were diagnosed with pulmonary
metastasis.

When comparing demographic and clinical differences between
the Campanacci stages groups, it was observed that patients in
Stage 3 differed significantly (p-value: 0.002) from Stages 1 and 2
regarding the type of surgery performed. While in stages 1 and 2,
the most used surgery type was intralesional or marginal (60%), in
the stage 3, wide surgery stood out (92.9%). The other variables
did not differ significantly, as detailed in Table 2.

DISCUSSION

To better understand the profile of patients diagnosed with GCT seen
at our service, we noted that the average time between diagnostic
suspicion and consultation with the Orthopedic Oncology team
was 10.5 months, with the tumor being in an advanced stage,
necessitating extensive surgical treatment.

Among all patients seen in the service during the study period,
those diagnosed with GCT presented a prevalence of approximately
14%. This is above the average described in the literature, but it is
important to consider that the initial sample does not solely account
for bone tumors.8°

Despite epidemiological studies showing a slight predominance
among females, most of our patients were male.8'°

The average range of most patients, the primary site of the tumor,
and the presence of pathological fractures in our study are consistent
with epidemiological studies. At diagnosis, most patients were
between 20 and 39 years old, a finding similar to the literature."'2
The most common primary sites were the distal third of the femur
and the proximal third of the tibia, at 47% and 31%, respectively.
The knee is the most common primary site in the body, with the
distal third of the femur being the main site, followed by the proximal
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Table 1. Analysis of the demographic and clinical profile of patients
diagnosed with giant cell tumor treated at a quaternary hospital in Northern
Brazil, in the years 2020 and 2021.

Table 2. Comparative analysis of the demographic and clinical profile
of patients diagnosed with GCT in Stages 1/2 and Stage 3 treated at a
quaternary hospital in Northern Brazil, in the years 2020 and 2021.

Variable Frequency (n. 19) |Percentage (%)| CI95% Variable Stage1e2(n.5) | Stage3(n.14) p-value
Sex Sex
Male 11 57.89 36.8-78.9 Male 1(20.0%) 10(71.4%) \
Female 8 211 | 211-632 Female 4(80.0%) 4(28.6%) oo
II\\/Iieaily(e a'sI;is)) 37.32( 1347) 31.0-43.8 Agelyears)
Median (p25-75%) 39.00 (24.00 - 45.50) 24.0-44.0 Mean( sd) 38.6( 9.) 68149 | gape
Age range Median(p25-75%) 39.0(39.0-43.0) 36.5(24.0-47.0)
<30 years 3158 | 105-526 Agerange
> 30 years 13 68.42 47.4-895 <30years 1(20.0%) 5(35.7%) 0.480°
Location >30years 4(80.0%) 9(54.9%)
Metropolitan region of Belém 6 31.58 10.5 - 52.6 Location
Other regions of Para 9 47.37 26.3-68.4 MetropolitanregionofBelém 1(20.0%) 5(35.7%)
Other state 4 21.05 5.3-421 OtherregionsofPara 3(60.0%) 6(42.9%) 0.8142
Patient delay (months) Otherstate 1(20.0%) 3(21.4%)
Mean ( sd) 10.47 ( 13.08) 6.1-17.1 Patientdelay
_ Median (p25-75%) 7.00 (4.00 - 12.00) 40-120 Mean( sd) 140 257) 92(52)
Patient delay > 12 months Median(p25-75%) 3.0(2.0-4.0) 7.5(6.0-12.0) 0.070%
Yes 6 31.58 10.5-52.6
No 13 68.42 474-895 Patientdelay>12months
Anatomic location Yes 1(20.0%) 5(35.7%) 0,631
Proximal femur 1 5.26 0.0-15.8 No 4(80.0%) 9(64.3%)
Distal femur 9 47.37 21.2-68.4 Anatomiclocation
Proximal tibia 6 31.58 10.5 - 52.6 Proximalfemur 0(0.0%) 1(7.1%)
Calcaneus 1 5.26 0.0-158 Distalfemur 3(60.0%) 6(42.9%)
Hand bones 2 10.53 00-263 Proximaltibia 0(0.0%) 6(42.9%) 0.164%
Campanacci Calcaneus 1(20.0%) 0(0.0%)
Stage 1 2 1053 | 00-263 Handbones 1(20.0%) 1(7.1%)
Stage 2 3 15.79 0.0-31.6 -
Stage 3 14 7368 | 525-89.5 Pathologicaliracture
Pathological fracture ves 0(0.0%) 3(21.4%) 2
g 0.530
Yes 3 1579 0.0-368 No 5(100.0%) 11(78.6%)
No 16 84.21 63.2-100.0 Surgerytype
Surgery type Wideresection 1(20.0%) 13(92.9%)
Wide resection 14 73.68 52.5-89.5 Marginal/Intralesional 3(60.0%) 0(0.0%) 0.0022*
Marginal/Intralesional 3 15.79 0.0-31.6 Notperformed 1(20.0%) 1(7.1%)
Not performed 2 10.53 0.0-26.3 Recurrence
Recurrence Yes 0(0.0%) 3(21.4%) .
Yes 3 15.79 0.0-36.8 No 5(100.0%) 11(78.6%) 0530
No 16 84.21 63.2-100.0
YEvy—— Denosumabuse
Yes 5 26.32 10.5-47.4 ves 0(0.0%) 385 7%) 0.2572
No 14 7368 | 525895 No 5(100.0%) 9(64.3%)
Pulmonary metastasis Pulmonarymetastasis
Yes 0 0.00 0.0-0.0 Yes 0(0.0%) 0(0.0%) 1.000°
No 19 100.00  [100.0-100.0 No 5(100.0%) 14(100.0%)

Sd: Standard deviation. P: Percentile. Cl: confidence interval.

third of the tibia. When it affects, the distal third of the radius,
the third most common site described in the literature, it usually
exhibits more evident aggressive characteristics. Involvement of
the sacrum is rare 8°

Our service recorded the bones of the hand as the third most common
site. The fact that 10% of tumors were in the hand differs from the
epidemiology found in the literature. In 2021, a study demonstrated
the low prevalence of giant cell tumors in the phalanges. In a study
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Sd: Standard deviation. P: percentile a: Fisher's exact test. B: Mann-Whitney test. *. p-value < 0.05.

involving 2.400 patients, there were fewer than 50 cases, while another
study showed only 1 case among 327 patients.”

Pathological fractures occurred in 3 patients, corresponding to
15% of the group. Most patients experience progressive pain,
initially manifesting during activities but progressing to rest
pain. It is not usually disabling, except in cases associated with
pathological fractures which are evident in the initial examination
of 10 to 30% of patients."
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The average diagnosis delay time is considered high, which directly
influences the increased likehood of diagnosis tumors at advanced
stages.'® The average patient delay time of 10.5 months may reflect
the size of the state of Par4, the difficulties faced by the Public
Health Service in identifying the need for specialized care early on
and may also indicate difficulties in accessing health services for
the more deprived population in remote areas. Additionally, there
were patients from the state of Maranhao receiving treatment,
showing that the complexity of health problems extends nationally
(Figure 1 and 2).

Currently, in our service the increase in the Orthopedic Oncologist
team in 2023, there is no longer a surgical procedure waiting list,
as was the reality in the period of 2020 and 2021. There is now a
window of only a few weeks between the indication for surgical
treatment and the procedure. However, the main difficulty lies in
the stage at which patients arrive for the initial consultation. Over
70% of patients presented at Campanacci stage 3, highlighting
the diagnostic delay we face in the state and the direct relationship
between Campanacci Stage 3 and the average time of 10.5 months
for diagnosis.'®'

Due to this, the primary surgical treatment employed in these
patients was wide resection with replacement with unconventional
endoprosthesis, differing from much of the national and worldwide
literature, which shows that most diagnosed patients are in

Campanacci stage 2 and are managed with intralesional resection
and cavity grafting.'” Even with aggressive treatment, there was
still a case requiring amputation due to recurrence, highlighting
the importance of early diagnosis as a major modulator in the
prognosis of these patients.

Studies over the last decade have already demonstrated the
relationship between early diagnosis and the severity of the lesion,
as well as the temporal relationship between symptom onset and
tumor severity. Early diagnoses reduce morbidity related to both
diagnosis and surgical treatment, in addition to bringing benefits
to the public health system.’

Recurrences are defined on symptomatic evidence or changes
in imaging studies. They are considered from three months after
treatment, but can be detected within the first two years.® The rate
of local recurrence can be influenced by diagnostic delay and the
surgical technique employed. Campanacci 1 and 2 are treated
with curettage and adjuvants. Isolated intralesional surgeries
have a recurrence risk of 50%, decreasing to 30% with the use
of local adjuvants. Campanacci 3 is generally treated with radical
excision due to the high risk of recurrence, often requiring joint
reconstruction with endoprosthesis. The risk of recurrence after
this therapeutic modality is around 0-12%. The recurrence rate
in our study was 15% with the need for denosumab treatment or
limb amputation 81018
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Figure 1. Political map of the state of Para.
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In our service, denosumab treatment was used before surgical
approach in 2 patients. In another 3, was used after the diagnosis
the tumor recurrence. The medication is a biological agent
that prevents bone cell destruction by interrupting osteoclast
maturation, as it prevents RANK activation by binding to
RANK-L. It is indicated for use in cases where it is not possible
to completely excise the tumor, which would increase the risk of
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recurrence, and in cases where surgery is contraindicated. '81°
The use of medication does not cure the disease, but has a limb-
preserving potential, preventing amputations, hemipelvectomy,
neurological disorders, and reducing morbidity associated with
surgical treatment.'®20

As mentioned earlier, several factors influence the diagnostic delay
of oncology patients. The hospital serves as a reference for the entire
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state, and the demographic and socioeconomic constraints in the
state of Para are significant and impact the reality of public health.
We must also consider the knowledge of generalist physicians
and clinical areas regarding bone tumors because often these
professionals will provide initial care. Recognizing an aggressive
tumor and knowing that referral to a specialized service is necessary
directly impact the early treatment of these patients.

Our study showed an average time of 10.5 months between
diagnostic suspicion and the first consultation with the Orthopedic

Oncologist. At the time of diagnosis, 73% of patients presented
with Giant Cell Tumor in an advanced stage, Campanacci grade
3, necessitating aggressive surgical treatment with wide resection
and endoprosthesis replacement.
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ABSTRACT

Obijectives: To assess patient and tumor characteristics and
treatment outcomes, focusing on local recurrence rates based on
treatment type. Methods: This is a retrospective review of cases
of GCTB of the distal radius, identified from the databases of 74
patients in Brazilian institutions specializing in musculoskeletal
tumor treatment. Data were collected from electronic and paper
medical records by 18 centers between 1989 and 2021. Variables
included demographic data, clinical presentation, treatment-relat-
ed factors, and primary outcome (local recurrence rate). Results:
Among the 74 patients in the study, the mean age at diagnosis
was 32.6 years, with a slight female predominance. Pathological
fractures on presentation were observed in 15.7% of patients,
and pulmonary metastasis in 1.4%. Treatment approaches were
divided equally between intralesional curettage and en bloc
resection. The overall local recurrence rate was 25.7% and was
higher in patients treated with intralesional curettage (35.1%)
compared to resection (16.2%). Conclusions: The study confirms
high recurrence risk with intralesional curettage, emphasizing the
need for standardized protocols and improved surgical techniques
to reduce recurrence rates and enhance outcomes for distal
radius GCTB patients. Level of Evidence llI; Retrospective
Cohort Study.

Keywords: Bone Neoplasms; Giant Cell Tumors; Giant Cell Tumor
of Bone; Curettage; Denosumab; Recurrence.

RESUMO

Objetivos: Avaliar as caracteristicas dos pacientes e dos tumores, e
0s resultados do tratamento, focando nas taxas de recorréncia local
baseadas no tipo de tratamento. Métodos: Relata-se uma revisao
retrospectiva de casos de TCG do radio distal, identificados a partir dos
bancos de dados de 74 pacientes tratados em instituicdes brasileiras
especializadas em tratamento de tumores musculoesqueléticos. Os
dados foram coletados de registros médicos eletrénicos e fisicos por 18
centros entre 1989 e 2021. As variaveis incluiram dados demograficos,
apresentagdo clinica, fatores relacionados ao tratamento e desfecho
primario (taxa de recorréncia local). Resultados: Dos 74 pacientes inclui-
dos no estudo, a idade média no diagndstico foi de 32,6 anos, com uma
leve predominancia feminina. Fraturas patolégicas na apresentagdo
foram observadas em 15,7% dos pacientes, e metastase pulmonar
em 1,4%. As abordagens de tratamento foram divididas igualmente
entre curetagem intralesional e resseccao em bloco. A taxa geral de
recorréncia local foi de 25,7%, sendo maior em pacientes tratados
com curetagem (35,7%) em comparagdo com a ressecgao (16,2%).
Conclusées: O estudo confirma o alto risco de recidiva com uso da
curetagem, enfatizando a necessidade de protocolos padronizados e
técnicas cirdrgicas aprimoradas para reduzir as taxas de recorréncia
e melhorar os resultados para pacientes com TCG do radio distal.
Nivel de Evidéncia Ill; Estudo de Coorte retrospectivo.

Descritores: Neoplasias Osseas; Tumores de Células Gigantes, Tumor
de Células Gigantes do Osso; Curetagem; Denosumab; Recidiva.
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INTRODUCTION

Giant cell tumor of bone (GCTB) is a primary benign yet aggressive
bone lesion, representing approximately 5% of all primary bone
tumors in Western countries. It is slightly more common in women,
with a peak incidence between the ages of 20 and 50. These tumors
frequently occur in the epiphysis of long bones, with a preference for
the knee region and the distal radius."® Clinically, patients present
with pain, swelling, and occasionally pathological fractures. Although
metastatic disease is infrequent, occurring in 1 to 5% of cases,
some authors suggest that the distal radius presents a higher risk.*
Death due to GCTB is very rare, with the greatest tumor morbidity
related to the function of the affected bone and joint.®
Campanacci’s classification has been used to determine the ag-
gressiveness of GCTB based on x-ray images. Grade 1 lesions are
confined to the bone, grade 2 lesions show some expansion of the
cortex, and grade 3 lesions break through the cortex with soft tissue
involvement.® Management of GCTB typically involves surgery, with
intralesional curettage being the preferred approach for grade 1 and
2 lesions, while resection is recommended for grade 3 lesions due
to their more aggressive behavior and lack of a contained defect.
However, the reported local recurrence rate for distal radius tumors
is high, ranging between 25% and 50% depending on the surgical
approach, tumor extent, and radiographic grade.*"8

The choice between intralesional curettage (Figure 1) and resection
(Figures 2 and 3) depends on the severity of the lesion and patient

Source: Hospital das Clinicas de S&o Paulo - Instituto de Ortopedia e Traumatologia (USP),
Sao Paulo/SP. Permission to reproduce has been obtained from the copyright holder.

characteristics.”® Intralesional curettage is often associated with
lower surgical morbidity and preservation of limb function because
it preserves the joint surface, but has a higher recurrence rate,
especially in grade 3 lesions. On the other hand, resection is more
aggressive, resulting in better oncologic control but significant
functional loss, particularly in large tumors.

In this study, we reviewed a multicenter cohort of patients treated
for distal radius GCTB in national tumor centers in Brazil. The aim
of the study was to assess patient and tumor characteristics and
to describe the treatment outcomes of GCTB located in the distal
radius in the context of an emerging economy.

MATERIALS AND METHODS

This study is a retrospective review of 74 cases of GCTB of the distal
radius, identified from the databases of 643 patients with GCTB
from various Brazilian institutions specializing in musculoskeletal
tumor treatment. The study received ethical approval from Hospital
de Clinicas de Porto Alegre (HCPA) and all participating institutions
(REB 94280918.0.0000.5327). All procedures were conducted in
accordance with the ethical standards of Resolution 466/2012 of
the Brazilian Ministry of Health’s National Health Council and the
Declaration of Helsinki. Informed consent was waived because of
the retrospective nature of the study.

Data were collected from electronic and paper medical records
by 18 participating centers between 1989 and 2021. To ensure
participant confidentiality, each individual was assigned a numeric
code. Data were transmitted to the coordinating center via an
encrypted email system. Upon receipt, the data were thoroughly
examined to resolve any discrepancies or inconsistencies. Cases
with conflicting variables were returned to their respective centers

Source: Hospital das Clinicas de S&o Paulo - Instituto de Ortopedia e Traumatologia (USP),
Sao Paulo/SP. Permission to reproduce has been obtained from the copyright holder.

Figure 1. (A) X-ray of the wrist showing a Campanacci grade 3 giant cell
tumor of bone (GCTB) of the distal radius; (B) The patient was treated
with intralesional curettage, adjuvants, and cement filling.

Figure 3. (a) Pre-treatment and (b) post-treatment X-rays of a distal radius
giant cell tumor of bone (GCTB) treated with denosumab; (c) X-ray after
resection and reconstruction using (d) an allograft specimen.

Source: Guedes A. Transposigao da fibula para o radio - Descrigao de técnica operatdria [dissertation]. Sao Paulo: Faculdade de Ciéncias Médicas da Santa Casa de Sao Paulo; 2001.10

Permission to reproduce has been obtained from the copyright holder.

Figure 2. (a) X-ray (front view) and (b) X-ray (lateral view) of the wrist illustrating a Campanacci grade 3 giant cell tumor of bone (GCTB) of the distal
radius; (c) magnetic resonance imaging (MRI) T1 coronal and (d) MRI T2 axial images; (e) The tumor was treated with resection and reconstruction

using a fibular autologous bone graft.
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for clarification and then re-examined by the coordinating center.
The collected data were stored in MS Excel and SPSS version 28.0
software programs.

The extracted variables were categorized into: demographic vari-
ables (gender, age, region of the country where the patient received
treatment), clinical presentation variables (pulmonary metastasis,
pathological fracture, and Campanacci classification based on
radiographic appearance), treatment-related variables (type of
surgery — intralesional curettage, resection - type of filling after
curettage - cement, bone graft -, surgical adjuvants used - drilling,
alcohol, ablation - and use of denosumab), and primary outcome
(local recurrence rate).

Inclusion criteria were: (1) histopathological diagnosis of GCTB of the
distal radius; (2) treatment of the primary tumor performed at one of
the participating centers; (3) availability of patient medical records
for analysis by the coordinating center. A total of 74 patients met
the inclusion criteria. Collaborative efforts between the participating
entities identified and corrected data discrepancies and gaps.
However, among the 74 patients evaluated, instances of missing
information were observed in 3 patients for pulmonary metastases,
4 patients for pathological fractures, and 2 patients for cavity filling
type. These data deficiencies were predominantly due to the loss
of historical medical records and inconsistencies in documentation
procedures among the various participating institutions.

The primary outcome examined was the local recurrence rate,
which was reviewed according to the type of surgery, the use of
denosumab before intralesional curettage, the number of adjuvants
used during surgery, and tumor aggressiveness according to the
Campanacci classification.®

RESULTS

Patient and Treatment Characteristics

Table 1. In this analysis of 74 patients with GCTB of the distal radius,
the mean age at diagnosis was 32.6 years. Regarding sex distri-
bution, 43 patients (58.1%) were female, while 31 patients (41.9%)
were male. Geographically, 23 patients (31.1%) were from the South
region, 10 patients (13.5%) from the Northeast, 40 patients (54.1%)
from the Southeast, and 1 patient (1.4%) from the North. In terms of
Campanacci classification, 25 patients (33.8%) had tumors classified
as Campanacci 1 or 2, while 49 patients (66.2%) had Campanacci
3 tumors. Pathological fracture was observed on presentation in 11
patients (15.7%). Only 1 patient (1.4%) presented with pulmonary
metastasis. Denosumab was used in 13 (17.6%) patients, 11 for an
effort to reduce tumor size, and 2 for local recurrence.
Intralesional curettage was performed on 37 patients and resection
on 37 patients. Among the patients who underwent curettage, 7
patients (18.9%) did not receive a surgical adjuvant, 14 patients
(37.8%) received a single surgical adjuvant, and 16 patients (43.2%)
received combined surgical adjuvants. Specifically, 17 patients
(45.9%) underwent adjuvant treatment with high-speed burr, 10
patients (27.0%) received alcohol or phenol, and 24 patients (64.9%)
underwent ablation. For cavity filling, 29 patients (78.4%) had re-
construction with cement, 2 patients (5.4%) with cement and bone
graft, and 5 patients (13.5%) with bone graft.

Local Recurrence

Table 2. The local recurrence rate was 25.7% (19 patients). When
analyzed by type of surgery, the local recurrence rate for patients
who underwent intralesional curettage was 35.1% (13 patients),
while for those who underwent resection it was 16.2% (6 patients).
According to Campanacci classification, the local recurrence rate
was 28.5% for grade 3 and 20% for grades 1 and 2. Local recurrence
occurred in 13.3% of patients with pathological fractures, compared

Page 30f 5

Table 1. Patient and treatment characteristics.

Variables Total Sample (n=74)
Age at diagnosis (years) Mean + SD: 32.6 = 11.5
Sex—n (%)
Female 43 (58.1)
Male 31(41.9)
Campanacci classification - n (%)
I 25(33.8)
I 49 (66.2)
Patients per region in Brazil - n (%)
South 23 (31.1)
Northeast 10 (13.5)
Southeast 40 (54.1)
North 1(1.4)
Pulmonary Metastasis — n (%) 1(1.4)
Pathological Fracture — n (%) 11 (15.7)
Type of Surgery —n (%)
Intralesional curettage 37(50.0)
Resection 37 (50.0)
Type of Filling - n (%)*
Cement 29 (80.6)
Cement + Graft 2(5.6)
Bone Graft 5(13.9)
Adjuvants - n (%)*
None 7(9.4)
Single 14 (18.9)
Combined 16 (21.6)
Types of Adjuvants — n (%)*
Drilling 17 (45.9)
Alcohol 10 (27.0)
Fulguration 24 (64.9)
Local Recurrence —n (%) 19 (25.7)
Patients treated with Intralesional curettage 13 (35.1)
Patients treated with resection 6(16.2)
Denosumab —n (%) 13 (17.6)

*Intralesional curettage only (n=37).

Table 2. Local recurrence.

Variables Recurrence (n=19) |No Recurrence (n=55)
Sex—n (%)
Female 12 (63.2) 31(56.4)
Male 7(36.8) 24 (43.6)
Age at diagnosis (years) — median 322 +9.1 335+ 123
Campanacci grade — n (%)
I 5(26.3) 20 (36.4)
I 14 (73.7) 35 (63.6)
Pulmonary Metastasis — n (%) 1(5.3) 0(0.0)
Pathological Fracture —n (%) 2(8.7) 13 (14.4)
Type of Surgery — n (%)
Intralesional curettage 13 (68.4) 24 (43.6)
En bloc resection 6(31.6) 31(56.4
Type of Filling - n (%)*
Cement 8(61.5) 21(87.5)
Cement + Graft 0(0.0) 1(4.2)
Bone Craft 4 (30.8) 1(4.2)
None 1(7.7) 1(4.2)
Number of Adjuvants — n (%)*
None 3(23.1) 5(20.8)
Single 5(38.5) 9 (37.5)
Combined 5 (38.5) 10 (41.7)

*Intralesional curettage only (n=37).
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to 86.7% in those without. One patient who presented with pulmonary
metastasis also developed local recurrence.

Regarding sex, 63.2% of patients with recurrence were female,
while 36.8% were male. The mean age at diagnosis for patients with
recurrence was 32.2 years, while for patients without recurrence it
was 33.5 years. Among patients who were treated with denosumab,
23.1% had recurrence, compared to 26.2% of patients who were
not treated with denosumab. Patients treated with denosumab
and intralesional curettage had a local recurrence rate of 15.3%
(2/13), compared to 20% (1/5) of those treated with denosumab
and resection.

Patients who did not receive any surgical adjuvants after intralesional
curettage had a local recurrence rate of 37.5%, while those who
received single or combined surgical adjuvant had rates of 35.7%
and 33%, respectively. In terms of cavity filling after curettage,
30.8% of patients with recurrence were reconstructed with bone
graft, while 61.5% were reconstructed with cement.

DISCUSSION

The study reported on a multicenter retrospective cohort of 74
patients with GCTB of the distal radius, with a mean age of 32.6
years and a slightly higher percentage of females. Geographically,
most patients were from the Southeast region of Brazil. Clinical
features included a notable occurrence of pathological fractures at
presentation and only one patient presenting with pulmonary me-
tastasis. Treatment approaches were divided between intralesional
curettage and resection, with varying use of adjuvant therapies
such as denosumab. The study identified a considerably high rate
of local recurrence of 25.7%, particularly in patients treated with
curettage, highlighting the challenges of managing this aggressive
benign bone tumor in this anatomic location.

The findings of this study align with existing literature on the man-
agement of GCTB of the distal radius. Pazionis et al. conducted a
systematic review comparing resection and intralesional curettage.
Their results indicated a higher recurrence rate for curettage (31%)
compared to wide excision (8%).” Similarly, our study found a 35.1%
recurrence rate for curettage versus 16.2% for resection. These
consistent findings underscore the challenges of managing GCTB
in the distal radius, where preserving function must be balanced
against the risk of recurrence.”

Montgomery et al. emphasized the aggressive nature of GCTB
and the preference for surgical management, often supplemented
with adjuvant therapies to reduce recurrence.!" However, this and
other studies have reported lower overall recurrence rates than
those reported herein. The higher local recurrence rate in our series
may be due to the higher-than-expected percentage of patients
with Campanacci grade 3 lesions (66.2%). Patients with grade 3
tumors tend to exhibit higher rates of local recurrence, especially
after intralesional curettage.*81?

Differences in recurrence rates could also be attributed to the lack
of access to advanced imaging, and the prolonged waiting times
for access to a referral center, which may not have been uniformly
available across the centers in our study. In their series, Wysocki et al.
noted that centers with access to high-quality imaging and surgical
tools tend to report better outcomes in patients with GCTB of the
distal radius."™ Similarly, treatment delays can impact both functional

outcomes and local recurrence rates. This disparity underscores
the critical need for standardized treatment protocols and prompt
access to specialized care to enhance patient outcomes in Brazil.
It is likely that meticulous surgical techniques and/or the use of
adjuvant therapies may reduce local recurrence rates. The use of
adjuvants after intralesional curettage in our series did not appear
to reduce the rate of local recurrence. In fact, Pazionis et al. and
other reviews indicate that recurrence rates can be significantly
reduced with careful surgical planning with or without the use of
adjuvants.” This highlights the potential of our study to inform future
treatment guidelines and improve outcomes for patients with distal
radius GCTB."1%15

The study has several limitations. Data collection spanned over
three decades, during which surgical techniques and adjuvant
therapies evolved, potentially introducing variability in treatment
outcomes. Additionally, missing data in some variables could
have affected the analysis. Finally, selection bias will have played
a major role in determining surgical approach, further qualifying
our conclusions. Despite these limitations, the study’s strengths
include its multicenter design and the relatively large sample size
for a rare tumor, providing a comprehensive overview of GCTB
management in Brazil.

CONCLUSION

This study highlights the challenges and outcomes associated
with treating GCTB of the distal radius in Brazil. The findings under-
score the high recurrence rates in patients with distal radius GCTB,
particularly when treated with intralesional curettage compared
to resection. There was a high prevalence of cases with more
aggressive tumors (Campanacci grade 3), which likely resulted
in higher local recurrence rates. The use of combined or single
adjuvants did not reduce recurrence rates in this series of GCTB
of the distal radius.

ACKNOWLEDGEMENTS

We thank on behalf of the ABOO - Associacéo brasileira de onco-
logia ortopédica), ICI - Instituto do Cancer Infantil, HCPA - Hospital
de Clinicas de Porto Alegre and the participant centers André
Mathias Baptista (Hospital das Clinicas de S&o Paulo - Instituto
de Ortopedia e Traumatologia (USP), Sdo Paulo/SP); Glauco José
Pauka Mello (Hospital Erasto Gaertner, Curitiba/PR, Brasil); Marcelo
Barbosa Ribeiro (Hospital Sdo Marco, Teresina/Pl, Brasil); Osvaldo
André Serafini (Hospital Sdo Lucas PUC, Porto Alegre/RS, Brasil);
Alexandre David (Santa Casa POA, Porto Alegre/RS, Brasil); Adonai
Pinheiro Barreto (Hospital Universitario da Universidade Federal de
Sergipe, Aracaju/SE, Brasil); Marcos Ceita Nunes (Universidade de
Passo Fundo Vice-Reitoria de Pesquisa e Pds-Graduagao, Passo
Fundo/RS, Brasil); Fernando Brasil do Couto Filho (Hospital Ophir
Loyola, Belém/PA, Brasil); Roberto André Torres de Vasconcelos
(Instituto Nacional de Cancer José Alencar Gomes da Silva—INCA,
Rio de Janeiro/RJ, Brasil); Fabio Fernando El¢i Pinto (Faculdade
de Medicina de Botucatu/UNESP, Botucatu/SP, Brasil); Gustavo de
Almeida Nunes Gil (Hospital Nossa Senhora de Pompéia, Caxias
do Sul/RS, Brasil); for their support in the regulatory process, patient
recruitment, and preparation of study report.

AUTHOR’S CONTRIBUTION: Each author contributed individually and significantly to the development of this article. RWS: writing and review of the article;
GM: writing, review of the article and intellectual concept of the article; ABP: review of the article; GCR: review of the article; PJFCS: communication centers
research, conducting research and collection of clinical data; SGSM, TEA: review of the article; COP: review of the article and images; EEE: review of the
article; NSA: review of the article; GA: review of the article and images; BRG: writing, review of the article and intellectual concept of the article. All authors
have read and approved the final version submitted and take public responsibility for all aspects of the work.

Acta Ortop Bras.2025;33(1):e289573

Page 4 of 5

<< SUMARIO



REFERENCES

1.

Camargo OP, Croci AT, Oliveira CRGCM, Baptista AM, Caiero MT, Giannotti MA.
Tumor de células gigantes: evolug&o histérica do seu diagnéstico e tratamento
junto ao Instituto de Ortopedia e Traumatologia da FMUSP. Acta Ortop Bras.
2001;9(4):46-52.

Baptista PPR, Prospero JD, Yonamine ES. Tumor de células gigantes. Rev Bras
Ortop. 2001;36(7):239-44.

Chawla S, Blay JY, Rutkowski P, Le Cesne A, Reichardt P, Gelderblom H, et al.
Denosumab in patients with giant-cell tumour of bone: a multicentre, open-label,
phase 2 study. Lancet Oncol. 2019;20(12):1719-29.

Guedes A, Baptista PPR, Santili C, Yonamine ES, Garcia HRP, Martinez EC.
Broad resection and fibular transposition in the treatment of GCT on radius
distal end. Acta Ortop Bras. 2009;17(3):171-81.

Sheth DS, Healey JH, Sobel M, Lane JM, Marcove RC. Giant cell tumor of the
distal radius. J Hand Surg Am. 1995;20:432-40.

Campanacci M. Bone and soft tissue tumours. 2nd ed. New York: Springer-
-Vaerlag; 1999.

Pazionis TJ, Alradwan H, Deheshi BM, Turcotte R, Farrokhyar F, Ghert M. A
systematic review and meta-analysis of en-bloc vs intralesional resection for
giant cell tumor of bone of the distal radius. Open Orthop J. 2013;7:103-8.
Harness NG, Mankin HJ. Giant-cell tumor of the distal forearm. J Hand Surg
Am. 2004;29(2):188-93.

Page 50f 5

1

-

12.

13.

16.

Becker RG, Galia CR, Pestilho JFCS, Antunes BP, Baptista AM, Guedes A.
Giant cell tumor of bone: A multicenter epidemiological study in Brazil. Acta
Ortop Bras. 2024;32(1):e273066.

. Guedes A. Transposi¢ao da fibula para o radio - Descri¢&o de técnica operatéria

[dissertation]. Sdo Paulo: Faculdade de Ciéncias Médicas da Santa Casa de
Sé&o Paulo; 2001.

. Montgomery C, Couch C, Emory CL, Nicholas R. Giant cell tumor of bone:

Review of current literature, evaluation, and treatment options. J Knee Surg.
2019;32(4):331-6.

He Y, Zhang J, Ding X. Prognosis of local recurrence in giant cell tumour of
bone: what can we do?. Radiol Med. 2017;122:505-19.

Wysocki RW, Soni E, Virkus WW, Scarborough MT, Leurgans SE, Gitelis S. Is
intralesional treatment of giant cell tumor of the distal radius comparable to
resection with respect to local control and functional outcome?. Clin Orthop
Relat Res. 2015;473(2):706-15.

. Ruatti S, Boudissa M, Grobost P, Kerschbaumer G, Tonetti J. Radius’ giant

cell tumor: Allograft with conservation of distal radioulnar joint. J Wrist Surg.
2019;8(3):215-20.

Liu YP, Li KH, Sun BH. Which treatment is the best for giant cell tumors of the
distal radius? A meta-analysis. Clin Orthop Relat Res. 2012;470(10):2886-94.

Acta Ortop Bras.2025;33(1):e289573

<< SUMARIO



DOI: http://dx.doi.org/10.1590/1413-785220253301e280703

ORIGINAL ARTICLE

PHYSIOTHERAPY

FREQUENCY AND MODALITY OF EXERCISE ON PAIN AND
INDEPENDENCE IN ELDERLY INDIVIDUALS WITH
OSTEOARTHRITIS: A CROSS-SECTIONAL STUDY

FREQUENCIA E MODALIDADE DE EXERCICIOS NA DOR E
INDEPENDENCIA EM IDOSOS COM OSTEOARTRITE:

FELIPE MARRESE BERSOTTI" ©, RENIERY PEREIRA DA SILvA'
PAULA REGINA MENDES DA SILVA SERRAO?

, ANGELICA CASTILHO ALONSO%3
, ULYSSES FERNANDES ERVILHA'

UM ESTUDO TRANSVERSAL

, GUILHERME CARLOS BRECH?? ©,

1. Universidade de Sao Paulo, School of Arts, Sciences and Humanities, Sdo Paulo, SP, Brazil.

2. Universidade de Sao Paulo, Faculdade de Medicina, Hospital das Clinicas HC-FMUSP, Laboratério de Estudos do Movimento, Sao Paulo, SP, Brazil.
3. Universidade Sao Judas Tadeu, Graduate Program in Aging Sciences, Sao Paulo, SP, Brazil.

4. Universidade Federal de Sao Carlos, Physical Therapy Department, Sdo Carlos, Sao Paulo, Brazil.

ABSTRACT

Background: Regular physical exercise promotes pain relief,
reducing the central facilitation of pain mechanisms. Objective:
Evaluate the effect of different frequencies of physical exercise
(once, twice, or three times a week) on different modalities
(aerobic training, stretching training, and strength training), on
the pain in the knee joint, and on the level of independence on
people with knee osteoarthritis. Methods: Is cross-sectional
and used the STROBE-Checklist: cross-sectional studies. A
total of 193 elderly people were evaluated, pain and functional
independence were analyzed. Results: For the pain variable,
there was a statistical difference in favor of the intervention in
the comparisons control versus strength 1 and 2 times a week
and stretching 3 times a week already in the Lawton variable,
only the comparison control versus aerobic 1 time a week
did not prove to be statistically dignified. Conclusion: The
exercise modality and the weekly frequency seem to affect the
perception of pain, stretching exercises performed three times a
week, as well as muscle strengthening exercises, regardless of
weekly frequency are efficient in joint pain analgesia. Practicing
muscle strength exercises, regardless of weekly frequency
and aerobic and stretching exercises at least twice a week,
increases and/or maintains IADL. Level of Evidence Il; Cross-
sectional Study.

Keywords: Pain; Exercise; Aged; Osteoarthritis, Knee.

RESUMO

Introdugéo: O exercicio fisico regular promove o alivio da
dor, reduzindo a facilitagdo central dos mecanismos algicos.
Objetivo: Avaliar o efeito de diferentes frequéncias de exercicio
fisico (uma, duas ou trés vezes por semana) em diferentes
modalidades (treinamento aerdbico, treinamento de alongamento
e treinamento de forga), na dor na articulagao do joelho e no
nivel de independéncia em pessoas com osteoartrite de joelho.
Métodos: Este artigo é um estudo transversal e utilizou o STROBE-
Checklist: estudos transversais. Foram avaliados 193 idosos.
Foram analisadas dor e independéncia funcional. Resultados: Para
a variavel dor, houve diferenga estatistica a favor da interveng&o
nas comparages controle versus forga 1 e 2 vezes por semana e
alongamento 3 vezes por semana, ja na variavel Lawton, apenas
a comparagdo controle versus aerébico 1 vez por semana nao se
mostrou estatisticamente diferente. Conclusdo: A modalidade de
exercicio e a frequéncia semanal parecem afetar a percepg¢éo da
dor, exercicios de alongamento realizados trés vezes por semana,
bem como exercicios de fortalecimento muscular, independente
da frequéncia semanal séo eficientes na analgesia da dor articular.
A pratica de exercicios de forgca muscular, independente da
frequéncia semanal e exercicios aerébicos e de alongamento
pelo menos duas vezes por semana, aumenta e/ou mantém as
AIVD. Nivel de Evidéncia Il; Estudos Transversais.

Descritores: Dor; Exercicio Fisico; Idoso; Osteoartrite do Joelho.
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INTRODUCTION

Knee osteoarthritis, a disease characterized by wear and
inflammation of the articular cartilage,' is one of the main causes
of functional disability in elderly people.2 Pain is a frequent symptom
in osteoarthritis and strongly impacts daily living tasks.3 Inactivity is
aknown risk factor for osteoarthritis development.* Physical exercise
is a key intervention proposed by health professionals for joint
pain treatment, stiffness attenuation, weight control, and reducing
sedentary behavior in this population.* While literature defines how
much weekly physical activity is needed to be considered active
and applies these guidelines to knee osteoarthritis,® no study has
determined how many weekly sessions of physical activity are
necessary to reduce knee osteoarthritis pain. This is important as
individuals with osteoarthritis-related pain need a clear starting
point to begin regular physical activity, whether once, twice, or
more per week.

A useful tool for evaluating autonomy in elderly functional activities
is the Lawton scale.® Dependence is a critical health condition in
elderly people, implying self-care reliance on others, communities,
or institutions. The World Health Organization defines dependence
as a state where decreased functional capacity prevents performing
basic daily tasks independently.”

Evidence suggests physical activity reduces pain perception.®
Studies show regular physical exercise alleviates pain by reducing
central pain facilitation, increasing serotonin and opioid levels in
central inhibitory pathways, and utilizing endogenous inhibitory
systems.? These physiological effects highlight the need to determine
the optimal exercise dose/response to mitigate pain perception.
We hypothesize that higher exercise frequency, regardless of
modality, reduces pain and improves independence in individuals
with knee osteoarthritis.

This study aimed to evaluate the effect of different exercise
frequencies (once, twice, or three times weekly) across modalities
(aerobic, stretching, and strength training) on knee pain and
independence in people with knee osteoarthritis.

MATERIALS AND METHODS

This is an observational cross-sectional study. This article used
the Strengthening the Reporting of Observational Studies in
Epidemiology Checklist: cross-sectional studies. Approved by
the research ethics committee of Universidade de Sao Paulo
(CAAE n° 04867418.6.0000.5390). All elders signed the Free and
Informed Consent Form.

Participants

A total of 193 elderly individuals who had engaged in physical
activity in a nursing home were selected, along with a group of 25
participants who had not. Participants were randomly assigned
using sealed envelopes before exercise sessions by a person
external to the study.

The physical activity groups were distributed as follows: (1) Aerobic
Training; (2) Stretching Training; (3) Resistance Training. Each
modality had a frequency of (a) once a week, (b) twice a week, or
(c) three times a week. The control group performed no training.

Inclusion criteria

For all groups, inclusion required a medical report and radiographic
evidence of osteoarthritis (OA) according to the Kellgren and
Lawrence scale.® Specifically, the exercise group had practiced
physical activity regularly for over a year. The control group had not
engaged in physical activity or rehabilitation in the past 12 months.
Exclusion criteria included: (I) previous lower limb surgery, (Il)
fibromyalgia diagnosis, (Il) corticosteroid or intra-articular hyaluronic
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acid use in the past 12 months, (IV) oral anti-inflammatory use in the
past 2 months, (V) physiotherapy treatment for spine, hip, or lower
limbs in the past six months, (VI) regular walking for 30 minutes or
more daily, (VIl) heart failure, (VIIl) physical dependence.

Physical activity description

Aerobic training lasted 50 minutes, with a 5-minute warm-up walk.
The protocol included: (I) 30-second brisk walks followed by 30
seconds of rest, repeated 3 times; (Il) 30-second directional changes
followed by 30 seconds of rest, repeated 3 times; (Ill) 30 seconds
of jumping jacks, 3 sets of 8 repetitions, with 30 seconds of rest.
Stretching training also lasted 50 minutes, consisting of static
lower limb stretches in a seated position. Each muscle group was
stretched for 30 seconds with a 30-second rest (knee flexors and
extensors, hip adductors, flexors, and extensors).

Resistance training was performed for 50 minutes at 50% of the
1 maximum repetition (MR). A 5-minute warm-up walk preceded
8 to 10 exercises with 3 sets of 8 repetitions, resting 1 minute
between sets. Exercises included strengthening of knee flexors,
extensors, hip flexors, abductors, elbow flexors, shoulder flexors,
and abductors, using ankle weights.

Procedures

Pain assessment: Knee pain was assessed using the numerical
rating scale: “On a scale from 0 to 10, where 0 is no pain and 10
is the greatest pain imaginable, what is your knee pain today?”

The capacity to perform instrumental activities of daily living
(IADL) was evaluated using the Lawton Scale, which consists
of nine tasks such as phone use, shopping, food preparation,
housework, transportation, medication preparation, and financial
management. Responses were classified as: [1] performed the
activity, [2] performed with help, or [3] did not perform the task.

Statistical Analysis

Data distribution was initially checked using the Shapiro-Wilk test.
The Kruskal-Wallis test (P < 0.05) was applied, followed by Dunn’s
post hoc test. Statistical software used was Prisma version 5.0. The
Hedges g-statistic'® of the independent t-test was applied to calculate
effect size, considering different sample sizes. Effect sizes were
classified as small (0.20 < g < 0.50), medium (0.50 < d < 0.80),
or large (d = 0.80). SPSS v.20 was used for statistical analysis.

RESULTS

Table 1 shows the characteristics of the participants in each of the
training subgroups and the control group.

The control group is different from the other ones.

Figure 1 shows the comparison of pain scale values in the different
conditions studied. The group that performed muscle strength
exercises once, twice, or three times a week presented lower knee
pain compared to the control group (P < 0,001). The group that
performed stretching three times a week also reported significantly
lower pain scale values when compared to the control group.
Concerning IADL, practicing strength physical exercises at least
once a week or stretching or aerobic exercises at least twice a
week increases and/or maintains functional independence, when
compared to the control group.

Figure 02 - Lawton Scale Variable Comparisons

Table 2 and Table 3 show, respectively, the effect size (size effect)
and power effect of the groups when compared to the control group.
In contrast the relationship between pain and the Lawton scale.

DISCUSSION

The main findings highlight the importance of regular exercise,
regardless of type, in managing knee osteoarthritis and improving
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Table 1. Characteristics of the participants. Sample means (standard deviation).

aerobic training stretching training resistance training group difference
1xiweek | 2xweek | 3x/week | 1xweek | 2xweek | 3xweek | 1x/week | 2x/week | 3xweek | control | between groups
22 17 17 15 19 22 17 22 17 25
age, y 719 75.4 69.6 723 70.7 724 71.5 72.7 72.7 80.3* 0<0.05*
' (7.5) (8.2) (6.5) (4.4) (5.4) (6.1) (6.0) (6.2) (5.9) (5.9)
weight, kg 70.8 68.4 65.6 76.6 68.8 67.5 70.5 66.5 67.5 66.8 050.05
' (12.8) (10.6) (12.8) (11.5) (11.6) (9.5) (9.9) (10.1) (13.0) (15.0)
height, cm 159.2 155.6 157.7 161.0 159.0 157.0 159.1 156.4 154.3 154.9 05005
’ (9.3) (7.1) (5.5) (7.0) (8.3) (8.6) (7.7) (8.0) (8.6) (8.4)
BMI 27.8 28.3 26.3 29.6 27.2 274 28.1 27.1 284 279 050,05
(4.0) (4.5) (4.9) (5.3) (4.2) (3.7) (5.5) (3.3) (5.3) (6.5)
p<0.05* = proved to be significantly different from the other groups
Table 2. Data From Numerical Pain Scale Comparisons.
T = 1 Comparisons
**k
I—I“ (Stan dﬁ:grggsiati on) Effect Size (d) Power Effect
- X per week | Control
" 1 Resistance Training
1 2,47 ( 3,76) 6,96 ( 3,36) 1,2733 0,9768
_‘% 2 2,04 ( 2,35) 6,96 ( 3,36) 1,6738 0,9999
e s _ 3 1,70 ( 2,97) 6,96 ( 3,36) 1,6361 0,9991
i I;I Stretching Training
0 T 1 4,60 ( 3,94) 6,96 ( 3,36) 0,6581 0,5018
& ST S ST 2| 415( 289 6,96 ( 3,36) 0,8909 08158
& O &8 \é\\ \é\‘ & & & O
¥oE LRGN . 3 2,36 ( 3,20) 6,96 ( 3,36) 1,3985 0,9967
** = 0,001 Aerobic Training
=0,0001 1] 413( 4,09) 6,96 ( 3,36) 0,7585 0,7187
Figure 1. Values of the numeric rating scale acquired from the control 411 ( 373) 6,9 ( 3,36) 0,8082 0,7084
group and aerobic training, stretching, and strength groups. 1x, 2x and 4,35( 344) 6,96 ( 3,36) 0,7680 0,664

3x indicate respectively, one, two, or three training sessions per week.

*k

*%
*
30
@ 20
£
(o]
o
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SRR U A A U U U N
X N N S
R N S PSS
& & & N E P C AP o &P
Q' Q' @
A S S - S
. S &
=0.03
**=0.003
*** = 0.05

Figure 1. Lawton scale variable comparisons.

functional independence. Exercise frequency plays a significant role in
its effectiveness. The cross-sectional design limits the ability to establish
causation, and sample size should be acknowledged as a limitation.
Strength training reduces pain in individuals with knee osteoarthritis
through various mechanisms, such as improving muscle strength
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Table 3. Data From Lawton Scale Comparisons.

Comparisons
(Stan d:": r;gsi ation) Effect Size (d) Power Effect
X per week | Control
Resistance Training
1] 26,00( 1,17) 19,12 ( 6,35) 1,3824 0,9901
2| 2522( 2,13) 19,12 ( 6,35) 1,2556 0,9875
3| 2529( 1,64) 19,12 ( 6,35) 1,2273 0,9678
Stretching Training
1| 24,33( 2,05) 19,12 ( 6,35) 1,0023 0,8486
2| 2452( 3,25) 19,12 ( 6,35) 1,0289 0,9103
3| 2459( 2,78) 19,12 ( 6,35) 1,0908 0,9546
Aerobic Training
1| 23,22( 443) 19,12 ( 6,35) 0,7410 0,6990
2| 2523( 2,13) 19,12 ( 6,35) 1,1983 0,9607
3| 2529( 1,96) 19,12 ( 6,35) 1,2166 0,9653

around the knee, which provides support and stability, reducing
stress on the joint. This leads to reduced pain and discomfort."
Additionally, it can improve joint mobility, reduce stiffness, and
enhance physical function.!"'? Strength training also improves
bone density, reducing fall and fracture risks.'”” The frequency of
sessions required for analgesic effects remains under study. Our
findings align with Jorge et al.", who used a twice-weekly protocol,
and Bennell et al."?, who recommended three or more sessions a
week. However, our study shows that this exercise type promotes
analgesia regardless of frequency.

Acta Ortop Bras.2025;33(1):e280703

<< SUMARIO



Stretching exercises require at least three weekly sessions for
pain relief, as confirmed by Weng et al.'®, whose eight-week study
reduced knee pain in OA patients. Stretching improves joint range
of motion and reduces stiffness, contributing to pain relief. The
physiological benefits include increased muscle extensibility and
reduced muscle stiffness, improving movement and functional
synergy. These acute responses are linked to chronic adaptations,
such as better joint mobility and flexibility.™

Aerobic training, regardless of frequency, did not show significant
effects on knee pain compared to the control group. Wallis et al."*
also found no positive impact on knee pain, though improvements
were observed in cardiovascular health. However, recent studies
suggest aerobic exercise can reduce knee pain.'® A systematic
review by Raposo et al.'® showed that aerobic exercise benefits
pain reduction. Thus, factors like activity duration may limit the
analgesic effects of aerobic training in this study.

While aerobic exercise provides cardiovascular and other health
benefits, it may not be as effective in reducing knee pain compared
to strength training. Repetitive movements in aerobic activities
can stress the knee joint, worsening pain. Aerobic exercises also
don’t improve muscle strength and joint stability as effectively as
strength training. Some individuals may find aerobic activities too
painful, reducing their willingness to participate regularly. While
aerobic exercise is beneficial, other exercises like strength training
or low-impact activities may be more effective for pain relief."-20

Although this study offers valuable insights, it only focuses
on the role of exercise in pain reduction in knee OA. A more
individualized approach, addressing specific patient needs, is
required. Interdisciplinary research should explore comprehensive
treatment strategies, combining exercise, medication, diet, and
lifestyle changes, with potential surgery. Future studies should
investigate combined treatment approaches for knee OA.

This study has clinical implications for knee osteoarthritis
management, showing that exercise can effectively reduce pain
and improve daily function. However, care should be taken when
prescribing exercise modalities and frequencies for knee OA patients.

CONCLUSION

Based on the findings of the study, it can be concluded that
resistance training is an effective form of exercise for reducing
knee pain and improving functional independence in individuals
with knee osteoarthritis. This effect was seen even with a minimal
frequency of once a week, although a higher frequency of training
(two or three times a week) may have even greater benefits.
Stretching training was found to be effective in reducing knee pain
only when performed three times a week, and improved functional
independence when done two to three times a week.

Aerobic training did not show significant improvements in pain
reduction, but it did have a positive effect on functional independence
when performed two to three times a week.
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ABSTRACT

Rotator cuff injury is the most frequent etiology of shoulder pain, with
24% of these injuries involving the subscapular tendon. Objective:
To correlate the findings of three clinical tests (Gerber test, Belly
Press test, and Bear Hug test) with Magnetic Resonance Imaging
(MRI) and arthroscopic findings of subscapular lesions. Methods:
Prospective cross-sectional study, from November 2023 to March
2024, with 50 patients with rotator cuff injury, evaluating sensitivity,
specificity, and accuracy among clinical tests, MRI, and arthroscopic
findings. Results: 50 patients formed the sample, with 29 (58%) men
and 21 (42%) women aged 42 to 86 years. We found a specificity
of 88% and an accuracy of 54% in MRI. Regarding the Gerber
test, the Belly Press test, and the Bear Hug test, the sensitivity
was 64%, 64%, and 76%, with specificity of 75% for the Gerber
and Belly Press tests and accuracy of 74% for the Bear Hug test.
Conclusion: We concluded that the Bear Hug test showed higher
sensitivity and accuracy in detecting subscapular tendon lesions,
with MRI being the most specific method. Level of Evidence II;
Prospective Study.

Keywords: Rotator Cuff; Subscapularis; Arthroscopy; Rotator
Cuff Injuries.

RESUMO

A lesdo do manguito rotador é a etiologia mais frequente de dor no
ombro e 24% destas les6es podem envolver o tenddo subescapular.
Objetivo: Correlacionar 0s achados de trés testes clinicos (teste de Gerber,
Belly Press test e Bear Hug test) com imagens de Ressonancia Nuclear
Magnética (RNM) e achados artroscdpicos das lesées do subescapular.
Métodos: Estudo transversal prospectivo, no periodo de novembro de 2023
a margo de 2024, com 50 pacientes portadores de leséo do manguito
rotador, avaliando a sensibilidade, especificidade e acuracia entre 0s
testes clinicos, RNM e achados artroscépicos. Resultados: 50 pacientes
formaram a amostra, sendo 29 (58%) homens e 21 (42%) mulheres, com
idade variando de 42 a 86 anos. Encontramos uma especificidade de 88%
e acurécia de 54% na RNM. Com relac&o aos testes de Gerber, Belly Press
test e Bear Hug, a sensibilidade foi, respectivamente, de 64%, 64% e 76%,
sendo a especificidade de 75% para o teste de Gerber e Belly Press test,
e acuracia de 74% para o Bear Hug test. Conclus&o: Concluimos que o
Bear Hug test apresentou maior sensibilidade e acuracia na detecgéao de
lesées do tendao subescapular, sendo a RNM o método mais especifico.
Nivel de Evidéncia Il; Estudo Prospectivo.

Descritores: Manguito Rotador; Misculo Subescapular; Artroscopia;
Lesb6es do Manguito Rotador.
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INTRODUCTION

Rotator cuff injury is the most frequent etiology of shoulder
pain with an incidence of 14.7 per 1000 patients. Although the
supraspinatus tendon is the most commonly affected of the cuff
muscles, approximately 24% of these injuries may involve the
subscapularis tendon."? Some authors propose that 37% of these
pathologies involve the subscapularis; however, it is still poorly
recognized, underdiagnosed and forgotten.® The subscapularis is
the strongest and widest muscle of the rotator cuff, allowing internal
rotation of the humerus, providing anterior stability to the shoulder

and being involved in the force balance of the glenohumeral joint.*
Being responsible for 50% of the total force of the rotator cuff, its
integrity is a prerequisite for a variety of reconstructive techniques
in the rotator cuff and its injury leads to pain, functional disability,
and shoulder instability.®

A variety of clinical signs and diagnostic tests have been published
to assess the integrity of the subscapularis,® among them we
highlight the Lift-off test (Gerber test) described by Gerber and
Krushell et al.,” the Belly Press test also described by Gerber
et al.,”and the Bear Hug test described by Barth et al.® Despite a
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variety of tests, subscapularis injury continues to be undiagnosed
in clinical practice, probably because of the different diagnostic
values of each test used alone, with no consensus establishing
which is the best clinical test with good sensitivity and specificity.
None of these maneuvers, however, present satisfactory sensitivity
and specificity, resulting in low positive predictive values.

MRl is considered an important tool in the diagnosis of subscapularis
injuries, but its accuracy is lower than for detecting other rotator cuff
injuries.>%1° Despite advances in MRI technique and equipment,
there is still difficulty in diagnosing subscapularis injuries, with
sensitivity ranging from 25-94% and specificity from 64-100%.'" In
the study by Smith et al.,'? sensitivity and specificity of 80% and
95%, respectively, were found for partial rotator cuff tears, and 91%
and 97%, respectively, for complete rotator cuff tears.

With the advent of arthroscopy in shoulder surgery, the understanding
of pathologies has been improving. Although considered the gold
standard for the diagnosis of these injuries, there are limitations in
the evaluation of the subscapularis tendon, especially in its inferior
portion, often requiring the use of specific intraoperative maneuvers
or even optics with expanded vision, such as 70° optics, which
frequently are not routinely available.®' In successive arthroscopies,
Barth et al. observed that several lesions of the upper portion of
the subscapularis tendon were not predicted by the Belly Press
test and Lift-off test maneuvers, since the uppermost fibers were
recruited only in internal rotation of the shoulder with the elbow in
a more anterior position.®

The aim of this study is to correlate the findings of three clinical
tests with MRl images and arthroscopic findings of subscapularis
injuries, determining the diagnostic value of these tests.

MATERIALS AND METHODS

A prospective cross-sectional study was conducted from November
2023 to March 2024, evaluating the sensitivity, specificity, accuracy,
positive predictive value and negative predictive value of the
correlation of three clinical tests (Lift-Off test or Gerber test,
Belly Press test or Abdominal Press Test, and Bear Hug test) for
the diagnosis of subscapularis tendon injury with MRI images
and intraoperative arthroscopic findings. Sixty patients of both
sexes, over 18 years old, diagnosed with rotator cuff injury and
requiring surgical intervention, were evaluated. All clinical tests
and arthroscopies were performed by the same surgeon with over
15 years of experience in shoulder and elbow surgery. Our project
was submitted to the Research Ethics Committee under CAAE:
71053723.9.0000.0155. Informed consent forms were obtained from
all patients following Resolution 466/12 of the National Commission
for Research Ethics.

The following exclusion criteria were used: previous shoulder
surgeries, polytraumatized patients, alcohol or illicit drug abuse,
open injuries, neoplastic diseases, associated upper limb fractures,
adhesive capsulitis, glenohumeral arthrosis, psychiatric iliness,
pregnancy, clinically uncompensated comorbidities, and active
infection. Ten patients were not eligible for the study: 6 due to
glenohumeral arthritis, 3 with a diagnosis of adhesive capsulitis,
and 1 with schizophrenia.

Epidemiological data such as age, gender, and laterality were
collected at the initial consultation and a preoperative clinical
evaluation was performed in the outpatient clinic using the three
clinical tests of Gerber, Bear Hug test, and Belly Press test. Regarding
MRI evaluation, only exams performed in the last 6 months before
arthroscopy were considered.

For MRI, the patient was placed in a supine position with arms
in the neutral position. All MRIs were performed with a 1.5 Tesla
resolution using a shoulder support. The imaging protocol
included T2-weighted coronal oblique, oblique sagittal, axial with

Acta Ortop Bras.2025;33(1):e285052

fat suppression, and T1-weighted coronal oblique and oblique
sagittal sequences.

In the surgical suite, a new clinical evaluation using the three
clinical tests and reevaluation of MRI were performed, followed
by arthroscopic technique to confirm or rule out the presence of
subscapularis injury. All patients were operated on in a beach
chair position under general anesthesia and brachial plexus block.
Conventional arthroscopic portals (posterior, anterior, lateral) were
used. Complete joint exploration of the glenohumeral joint and
subacromial space through the posterior portal using 30° and 70°
optics along with the 30°-40° flexion and internal rotation maneuver
to assess subscapularis injuries associated with anterior portal
probing were performed. The subscapularis was evaluated and
classified according to Lafosse, who subdivides it into 5 types of
lesions where type 1 refers to partial tear of the upper 1/3, type 2 to
complete tear of the upper 1/3, type 3 to complete tear of the upper
2/3 of the tendon, type 4 refers to a complete rupture, and type 5to a
complete irreparable rupture with static anterosuperior subluxation.'
Statistical analysis of the patients was performed using descriptive
statistics and analyzed using the Jamovi module. The number of
true positives, true negatives, false positives and false negatives
were used to determine sensitivity, specificity, negative predictive
value, positive predictive value and accuracy of the clinical tests
and MRI with a 95% confidence interval using arthroscopic findings
as the gold standard.”

RESULTS

The sample consisted of 50 patients, with 29 (58%) males and 21
(42%) females, ranging in age from 42 to 86 years (mean = 60.53;
SD = 9.61), with the right side being the most affected with 37
cases (74%). Of the 42 lesions confirmed by arthroscopy, 24 were
classified as Lafosse type 1 (57.1%) and 17 (40.4%) were classified
as Lafosse type 2 and 3 (Table 1).

Magnetic Resonance Imaging

The reported results are from a medical decision test applied to 50
individuals, of which 42 were identified as diseased (Gold Positive)
and 8 as healthy (Gold Negative) by the gold standard (arthroscopy),
which is the reference method for diagnosis (Table 2).

The imaging test in question demonstrated lower sensitivity with
a value of 48%, compared to the three clinical tests; however, it
presented higher specificity with a value of 88%, indicating that
of the 8 individuals considered healthy by the gold standard, 7
were correctly identified as healthy by the test (Test Negative).
Furthermore, it presented a positive predictive value (PPV) of 95%,
being higher among all, indicating that the probability of an individual
with a positive result on the test actually having the disease is 95%.
In contrast, it showed lower negative predictive value (NPV) and
accuracy, being 24% and 54%, respectively (Table 2 and 3).
Additionally, the positive likelihood ratio was 3.81, indicating that
a positive result on the test is 3.81 times more likely in diseased

Table 1. Epidemiological and clinical characteristics (n = 50).

Characteristic M (£SD) or n (%)
Age, years, M(SD) 60,53 (+ 9,61)
Male, n (%) 29 (58)
Gend
ender Female, n (%) 21 (42)
) Right, n (%) 37 (74)
Lateralit
eraly Left, n (%) 13 (26)
1-n(%) 24 (57,1%)
Lafosse 2and 3-n (%) 17 (40,4%)
4-n(%) 1 (2,3%)
Source: developed by the author, 2024.
Page 2of 4
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individuals than in healthy individuals. The 95% confidence intervals
mean that, with 95% certainty, the true sensitivity of the test is
between 32% and 64%, and the true specificity is between 47% and
100%. The diagnostic odds ratio was 6.36, with a 95% confidence
interval ranging from 0.72 to 56.35 (Table 4).

Gerber test

The test in question demonstrated sensitivity, specificity, PPV, and
NPV values of 64%, 75%, 93%, and 29%, respectively, being similar
to the values found in the Belly Press test; however, it presented
lower accuracy (56%). The 95% confidence intervals for the sensitivity
and specificity of the test were from 48% to 78% and from 35% to
97%, respectively (Table 3).

Belly press test

As described above, it presented some similar data to the Gerber
test but with better accuracy, at 66%, showing that it had the
best proportion of correct results compared to the Gerber test.
Furthermore, it presented a diagnostic odds ratio value of 5.40,
with a 95% confidence interval from 0.97 to 30.16 (Table 3 and 4).

Bear hug test

Of the 42 diseased individuals, the test correctly identified 32 as
diseased (Test Positive), resulting in a sensitivity of 76%, which
was higher than that found in the other clinical tests and even in
MRI. This indicates that the test has a 76% chance of correctly
identifying a diseased individual, with a 95% confidence interval
for sensitivity between 61% and 88%. It also presented the highest
accuracy, with a value of 74%, favoring having the highest proportion
of correct results (true positives and true negatives) in relation to

Table 2. Arthroscopic confirmation vs. MRI diagnosis.

Diagnosis confirmation N? of cases N (%)
Diseased 42 84
Healthy 8 16
Positive Tests 21 42
Negative Tests 29 58
True Test 27 54
Wrong Test 23 46

Source: developed by the author, 2024.

Table 3. Sensitivity, specificity, accuracy, positive predictive value (PPV)
and negative predictive value (NPV) by diagnostic technique.

MRI Gerber Test Belly Press | Bear Hug
Test Test
Sensitivity 48% 64% 64% 76%
Specificity 88% 75% 75% 63%
Accuracy 54% 56% 66% 74%
P°§;g‘|’jeir§§$)“ve 95% 93% 93% 91%
Negative Predictive
9Va|ue NPV 24% 29% 29% 33%
Source: developed by the author, 2024.
Table 4. Odds ratio correlation between clinical tests and MRI.
95% confidence interval
Statistical decision | Estimate Lower Higher
MRI Odds ratio 6.36 0.72 56.35
Gerber test QOdds ratio 5.40 0.97 30.16
Belly press test Odds ratio 5.40 0.97 30.16
Bear hug test Odds ratio 5.33 1.08 26.36

Source: developed by the author, 2024.
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the total tests performed, compared to the other clinical tests and
MRI. Additionally, it presented an NPV of 33%, higher than other
clinical tests and MR, indicating a higher probability of an individual
with a negative test actually not having the disease (Table 2 and 3).

DISCUSSION

Over the years, several studies have shown that subscapularis
tendon injuries are not just occasional occurrences; a consistent
increase in rates has led to an increase in its prevalence.'®”
Bennet et al.'® demonstrated a prevalence of 27%, Bartsch et
al.8 30%, and Barth et al.8 58.8% of subscapularis injuries in their
studies. Our study showed a prevalence of 84%, much higher than
most studies in the literature, with only patients undergoing surgical
treatment for rotator cuff injuries being evaluated here. The advent
of arthroscopy with the use of 70° optics, cameras with 4k definition
in modern devices, LED fiber optics, in addition to the described
maneuvers for intraoperative use that facilitate visualization of
the subscapularis insertion on the lesser tuberosity, explains the
increased diagnosis of subscapularis injuries, especially partial
lesions that are more difficult to detect on MRI due to the absence of
indirect signs, resulting in an increased prevalence of these injuries.
When evaluating the accuracy of MRI in detecting subscapularis
injuries, we found in our study an accuracy value of 54% with an NPV
of 24%, which is contrary to that described by Adams et al.® in their
study, with an accuracy of 82% and NPV of 78%. Pfirrmann et al.'®
evaluated the result of two musculoskeletal radiologists in predicting
subscapularis injury, assessing MRI and their interpretations, which
were compared with intraoperative findings; regarding sensitivity, it
was reported 91% for both the first and second radiologists, showing
a difference compared to our study, which showed a value of 48%.
Regarding specificity, the first was 86%, and the second was 79%,
which is consistent with our research. Malavolta et al.'® found in their
systematic review an accuracy of 90%, with sensitivity of 68% and
specificity of 90%, similar to the 88% found in our study, making it
the most specific method in our results.

In this study, most of the lesions found in arthroscopy that were
not detected in MRI images by radiologists were partial, whether
articular or intrasubstance. Although they were made with the
same protocol, MRl images were taken and evaluated in 3 different
locations by different radiologists. The method has a low capacity
to diagnose subscapularis injury when compared to other rotator
cuff tendons, requiring greater attention from radiologists in their
evaluations and the use of other imaging protocols to develop clearer
signs of subscapularis tendon injury. Additionally, we emphasize
that the improvement in technology for performing arthroscopies
has facilitated intraoperative diagnosis.'®

Regarding the clinical tests evaluated in this study, we observed
greater sensitivity with the Bear Hug test, totaling 76%, a result also
observed by Schiefer et al.?°. Barth et al. in their work describing
the maneuver found a sensitivity of 60%, suggesting that the test
is especially useful in detecting lesions of the upper fibers of the
subscapularis. This is supported in this study when we evaluate
Table 1 and find the majority of cases to be type 1 and 2, according
to Lafosse’s classification. The sensitivity of the Gerber test (Lift-off
test) was 64% in our study, differing from several other studies found
in the literature such as that of Bartsch et al.® with 40%, Schiefer
et al.2% with 25%, and Kappe et al.®> with 35%. The sensitivity of the
Belly Press test, which was also 64%, shows a similar percentage
to what we found in the literature, such as in Barth et al.8, with 76%.
Perhaps an explanation for the discrepancy in the results found
regarding the Gerber test is due to the various modifications in its
execution and interpretations.

Although this study shows greater sensitivity with the Bear Hug test,
especially for lesions of the upper 1/3, the sensitivity of clinical tests
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proved to be limited, emphazising the importance of performing all
tests along with the clinical history to detect the greatest number of
lesions, hereby ensuring that this diagnosis does not go overlooked.
It is also important for radiologists to develop a more detailed
protocol using axial and sagittal cuts of MRI to increase accuracy
in diagnosing subscapularis injuries.

Our study has some limitations, such as the small sample presented,
the fact that the majority of diagnosed lesions were partial and the

variability in the assessment of MRl images, considering they were
not conducted in a single center.

CONCLUSION

We conclude that the findings of our study show that the Bear Hug
test was the physical examination maneuver that presented the
highest sensitivity and accuracy in detecting subscapularis tendon
injuries, with MRI being the most specific method.
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ABSTRACT

Obijective: To describe the clinical and radiological parameters
of spine malignant tumors. Methods: This is a therapeutic study
of the descriptive retrospective type. Clinical evaluation included
age, sex, tumor lesions, treatments, surgical procedures, and
complications. The radiological evaluation analyzed radiographic
exams, computed tomographies, and MRlIs, focusing on morpho-
pathological characteristics and the treatments employed. Results:
Among the 236 patients evaluated, the majority were female, aged
6 to 91 years. The main complaint reported was low back pain. The
most commonly used surgical approach was the posterior access,
including pedicle fixation and decompression of the spinal canal.
The most prevalent complication observed was infection. The
majority of patients had primary breast tumors. The predominantly
affected segment of the spine was the thoracic. Upon analyzing the
portions of the spine affected, it was observed that the posterior
arch portion was the most commonly affected. Conclusion: The
clinical and radiological presentation of patients with metastatic
lesions in the spine in our sample was similar to reports in the
literature. Surgical outcomes aligned with previous expectations.
Initial symptoms were noted, varying intervals between symptoms,
diagnosis, and treatment. Level of Evidence Ill; Comparative
Retrospective Study.

Keywords: Neoplasms; Neoplasms, Malignant; Spine; Radiology;
Clinical Epidemiology; Prevalence.

RESUMO

Objetivo: Descrever os pardmetros clinicos, radiolégicos dos tumores
malignos da coluna vertebral. Métodos: Esse é um estudo terapéutico
do tipo estudo retrospectivo descritivo. A avaliaggo clinica incluiu
idade, sexo, lesées tumorais, tratamentos e procedimentos cirirgicos,
além das complicagées. A avaliagdo radioldgica analisou exames
radiograficos, tomografias computadorizadas e ressonancias; focando
em caracteristicas morfopatoldgicas e os tratamentos empregados.
Resultados: Entre 0s 236 pacientes avaliados, a maioria era do sexo
feminino, com idades entre 6 e 91 anos. A principal queixa reportada foi
a lombalgia. A abordagem cirdrgica mais utilizada foi a via de acesso
posterior, incluindo fixagdo pelicular e descompressao do canal vertebral.
A complicagao mais prevalente observada foi a infecgao. A maioria dos
pacientes apresentava tumores primarios de mama. O segmento mais
frequentemente acometido da coluna vertebral foi o toracico. Ao analisar
as porgdes da coluna vertebral afetadas, observou-se que a por¢ao
do arco posterior foi a mais comumente comprometida. Concluséo:
A apresentagéo clinica e radiolégica dos pacientes com lesbes
metastaticas na coluna vertebral em nossa amostra foi semelhante aos
relatos da literatura. Resultados cirdrgicos alinharam-se as expectativas
previas. Nota-se a presenca de sintomas iniciais, com variagdo nos
intervalos entre sintomas, diagndstico e tratamento. Nivel de Evidéncia
Ill; Estudo Retrospectivo Comparativo.

Descritores: Neoplasias; Neoplasias Malignas,; Coluna Vertebral;
Radiologia; Epidemiologia Clinica; Prevaléncia.
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INTRODUCTION

Cancer is considered the second leading cause of death worldwide,
and the deficiency in early diagnosis and treatment results in 70%
of these deaths occurring in low-income countries.! In Brazil, it
is estimated that more than 600,000 new cases of cancer are
diagnosed each year. The most common type is skin cancer,
followed by breast cancer in women and prostate cancer in men.2
Stemming from primary cancerous lesions, metastatic lesions have

been showing an increasing incidence, with the spinal column
being the most commonly affected site by skeletal metastasis.?
Previous studies have identified that approximately 70% of cancer
patients present some metastasis in the spinal column and that
40% of deceased patients did not exhibit symptoms resulting
from the lesion.

The diagnosis of the primary lesion can vary greatly, with the most
common being prostate, breast, melanoma, lung, and kidney cancerss.

All authors declare no potential conflict of interest related to this article.

The study was conducted at Hospital das Clinicas of Ribeirao Preto Medical School (USP).

Correspondence: Marcelo Diniz de Menezes. 475, Teles Junior Street, Rosarinho, Recife, PE, Brazil. 52050085.marceloddm@hotmail.com.br

Article received on 04/23/2024, approved on 07/02/2024.

Page 10of 4

(©MON

Acta Ortop Bras.2025;33(1):e285913

<< SUMARIO


https://orcid.org/0000-0003-4995-967X
https://orcid.org/0000-0001-5962-1467
https://orcid.org/0000-0002-3387-4797

However, other carcinomas are also less commonly associated
with spinal column metastases, such as gastrointestinal tumors
and thyroid carcinoma.?® Additionally, metastatic tumors of the
spinal column have a slightly higher prevalence in men compared
to women, due to the high incidence of bone involvement in prostate
cancer.® All age groups can be affected, with a higher prevalence
among individuals aged 40 to 65 years.?

The optimal treatment for patients with metastatic spinal cord injury
involves a multidisciplinary approach, and while the therapeutic
advances currently used yield better results, many remain as
palliative goals, reducing morbidity and improving patients’ quality
of life.® Thus, although often not used as curative, spinal surgery
can play an important role in treating patients with mechanical
instability, progressive tumor growth, pain unresponsive to clinical
measures, and neurological symptoms.”

The main objective of the present study is to conduct a descriptive
epidemiological study of a sample of patients with spinal metastasis
who underwent surgical treatment at a tertiary hospital in the public
healthcare system of a low-income country. Additionally, the
secondary objective emphasizes the initial symptoms of patients,
as well as the time until the diagnosis of the metastatic lesion and
subsequent surgical treatment.

METHODS

Study Protocol

This is a single-center study that involved the descriptive use of a
prospective database. A total of 236 patients with confirmed spinal
metastasis were included in the study and underwent surgical
treatment by a group of spine surgeons at a tertiary-level public
healthcare hospital in Brazil, between the years 2005 and 2017.
Ethical Considerations

The research project was approved by the Research Ethics
Committee of the Institution where the study was conducted,
including the waiver of the Informed Consent Form, since the use
of patient data was completely anonymized and the data collection
was not influenced by any treatment decisions established (protocol
HC 354/2018—CAAE: 82389518.0.0000.5440).

Patient sample

The inclusion criteria used comprised patients with a
confirmed diagnosis of metastatic lesions in the spinal column,
histopathologically confirmed, undergoing treatment for vertebral
metastases, of both sexes, of any race and age group. The exclusion
criteria included the absence of a confirmatory diagnosis of
metastatic disease in the spinal column and patients who did not
undergo surgical treatment.

Data collection (studied variables)

The data were obtained by the researchers from the Medical Records
Department (MRD) of the hospital, and both medical annotations
and complementary exams were utilized. The clinical variables used
included patient gender; age at diagnosis; patient symptoms and the
time between symptom onset and definitive diagnosis of metastatic
disease; the time between diagnosis and surgical treatment of the
spinal column; neurological manifestations; surgical access route
and techniques employed; postoperative complications; and the
need for further surgical intervention. Evaluation of complementary
exams involved the use of data from histopathological exams and
assessment of radiological exams such as plain radiography and
magnetic resonance imaging. Variables obtained from imaging
exams included morpho pathological characteristics of the lesion:
affected vertebral segment and level, and the portion of the vertebral
body involved in the metastatic lesion.

Acta Ortop Bras.2025;33(1):e285052

Statistical Analysis

The parameters were stored in a Microsoft Excel spreadsheet, and
the results were presented as percentages, means, and medians.

RESULTS

Out of the total of 236 patients included in the study from 2005
to 2017, 105 (44.49%) were male, and 131 (55.5%) were female.
The age of the patients at the time of diagnosis ranged from 6 to
91 years, with a mean of 55 years. The spinal-related symptoms
presented included neck pain in 14 (5.96%) patients, low back
pain in 60 (25.42%), and thoracic pain in 30 (12.71%) patients.
Regarding neurological manifestations, 122 (51.7%) patients had
a partial deficit, and 22 (9.32%) had a complete deficit at the time
of the initial evaluation.

The study of the time between the onset of spinal-related symptoms
and the diagnosis of metastasis by magnetic resonance imaging
revealed results ranging from 1 day to 9 years, with a mean of 70.5
days and a median of 73.5 days. The time between diagnosis and
surgical treatment of the spinal column varied from 0 days to 5
months and 15 days.

Regarding the surgical procedures performed, 210 (88.98%) patients
underwent a posterior approach, 14 (5.93%) patients underwent
an anterior approach, and 12 (5.08%) underwent a combined
approach (anterior and posterior). Of the patients undergoing
a posterior approach, all were treated with pedicle fixation and
vertebral canal decompression, and among these, 51 (21.62%)
patients additionally underwent corpectomy and replacement
with an interbody device filled with bone cement. Additionally,
kyphoplasty was the technique of choice used in 5 (2.38%) patients
operated on via the posterior approach. No patient underwent an
isolated anterior approach, nor a combined approach with pedicle
fixation and posterior decompression associated with corpectomy
and replacement with an interbody device filled with bone cement.
Seventy-one (30%) patients experienced postoperative complications,
with 31 (43.66%) patients diagnosed with infection, 3 (4.22%) patients
with extradural hematoma, 3 (4.22%) patients with seroma or wound
dehiscence, and 3 (4.22%) patients with worsened neurological deficit.
Thus, 60 (25.42%) patients required a new surgical approach to treat
such complications related to the initial procedure, and 2 (0.84%)
patients underwent a new procedure due to tumor recurrence and
resulting new symptomatic compression.

The findings of the histopathological examination revealed 39 (16.52%)
patients diagnosed with metastasis resulting from primary breast
cancer, such as mammary sarcoma, invasive ductal carcinoma of the
breast, breast adenocarcinoma, high-grade pleomorphic mammary
sarcoma, and inflammatory breast carcinoma.

The spinal column segment most affected by metastatic lesions
was the thoracic segment in 123 (52.11%) patients, followed by
the lumbar segment in 83 (36.16%) patients, cervical segment in
40 (16.94%) patients, and sacral segment in 13 (5.50%) patients.
The most affected vertebral portion by the tumor lesion was the
posterior arch portion in 183 (77.54%) patients, followed by the
vertebral body in 183 (77.54%) patients.

DISCUSSION

In Brazil, most hospitals treating patients diagnosed with cancer
are not specialized and exclusive centers, especially when it comes
to public healthcare facilities.® Thus, although accredited for high-
complexity treatments, the hospital where our study was conducted
is not an exclusive referral center for the treatment of cancer patients.
This may explain why the epidemiological findings differ from studies
previously published by specialized cancer treatment centers and
their associated complications.®
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About the methodology employed in the study, although
retrospective, the patients’ data were adequately obtained from
detailed descriptions in the medical records of the included patients,
which were available in the Medical Records Department (MRD)
of the hospital. Thus, the results regarding the number of female
patients (131) being greater than the number of male patients
(105) are consistent with data previously published in the literature.
Regarding the age of the patients at the time of diagnosis, which
ranged from 6 to 91 years, our findings are in line with the literature,
which indicates that the incidence of spinal metastatic lesions
increases with age, being more common in patients around the
fifth decade of life.®®

As expected, the most prevalent primary cancer diagnosis was
breast cancer in 37 (15.67%) patients, followed by prostate cancer
in 27 (11.44%) patients, which also followed results previously
published by other studies.'®'? The thoracic spine was the segment
most affected by secondary lesions, with 123 (52.11%) patients,
followed by the lumbar segment, with 83 (36.16%) patients, and
cervical, with 40 (16.94%) patients. This finding corroborates the
results of the literature, where thoracic spine metastases account
for 70%, and lumbar spine for 20%.8 Similarly, the most affected
vertebral portion in our patient sample was the posterior portion
in approximately 77% of patients, followed by the vertebral body
in nearly 34% of patients, values similar to those established by
other studies.”

The occurrence of pain symptoms resulting from neglected
metastatic lesions by healthcare professionals is a relevant aspect
that corroborates our findings.'® In our study, pain was present in
218 (92.37%) patients, while neurological deficit was presentin 144
(61%) patients. Despite this, the time between the initial symptom
and the diagnosis of the metastatic lesion ranged from 1 day to 9
years, which may impact patient treatment.®

Regarding the outcomes of surgical treatment, previous literature
data indicate neurological recovery in 22.7% of patients and
worsening in 2.2% of patients.® In our study, 66 (28%) patients
showed improvement in neurological function, while 19 (8.05%)
patients experienced worsening of the deficit. The study did not
aim to evaluate the use of neoadjuvant or adjuvant therapy, which
should be considered in each particular case by the multidisciplinary
team. The choice of surgical treatment for the metastatic lesion took
into account factors already described in the literature such as the
primary tumor, location of the lesion in the spinal column, and the
patient’s overall condition.* Thus, in many cases, there may be a
period between the diagnosis of the lesion and the performance of
surgical treatment,® which can explain why our results regarding the
time between the diagnosis of the lesion and the establishment of
surgical treatment have varied from 0 days to 5 months and 15 days.

The surgical technique considered ideal is one that adequately
exposes the lesion and safely removes it.'> The choice of surgical
technique was at the discretion of the hospital’s spine surgery team
where the study was conducted and relied on the principles of spinal
canal decompression (81.35%), followed by surgical stabilization with
pedicle fixation (81%), and when necessary, corpectomy associated
with vertebral body replacement by an interbody device filled with
bone cement (21.62%). Furthermore, 19 (8%) patients underwent
vertebral body kyphoplasty procedure, which did not present
complications, as it is a rapidly performed procedure and does
not require long post-surgical hospitalization periods.'®
Regarding complications arising from surgical treatment, a literature
review'® showed that the complication rate of surgical treatment
for spinal metastases ranged from 10% to 52%. In the present
study, 71 (30%) patients experienced postoperative complications,
and 60 (25.42%) patients required further surgical intervention.
These findings are consistent with the understanding that surgeries
involving pedicle fixations associated with vertebral body resection
and subsequent replacement have a higher rate of complications.!!
An important detail worth mentioning is that during the study period
when the patients were treated, the percutaneous pedicle fixation
technique had not been implemented in the hospital where the
study was conducted. We are aware that currently percutaneous
fixation is an additional available tool in the treatment of patients
with metastatic spinal column lesions and may yield different results
from those found in our study, as it is a less invasive technique.®
This study has limitations that deserve mention. Despite the quality
of the medical documentation from which the data were obtained, it
is a retrospective study at a single high-complexity treatment center.
Thus, the data regarding the prevalence of each primary lesion
may be subject to sampling bias. Nevertheless, our findings were
consistent with data previously published in the literature. Another
limitation is the lack of specific information about the reasons why
each patient waited between the diagnosis of spinal metastatic
lesions and surgical treatment, which would provide crucial insights
to enhance the treatment of these patients. On the other hand, we
have demonstrated the importance of early symptoms and the need
for greater attention to optimize diagnosis and initiate treatment
promptly, despite the development of complementary technologies.

CONCLUSION

In our sample, the clinical and radiological presentation of patients
with spinal metastatic lesions varied but was similar to those
previously reported in the literature, as were our surgical treatment
outcomes for these patients. However, it is important to highlight
the presence of early symptoms and the variable time for diagnosis
and treatment of the patients.
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ABSTRACT

Objective: Orthopedic trauma is significant in modern society due
toits incidence and its impact on healthcare and social interactions.
Concerns include the risk of permanent sequelae affecting individual
development and causing social stigma. Fractures, while not
the most lethal lesion, may result in physical variable disability;
publications show that about 30% of children experience fractures
by skeletal maturity, primarily from low-energy trauma. This study
aims to identify the fracture patterns in the immature skeleton at a
tertiary-level public hospital. Methods: Individuals with skeletally
immature fractures of the locomotor system, treated at a tertiary-
level emergency unit from January 2016 to January 2020, were
included. Data collected included social characteristics, trauma
origin, fracture descriptors, and treatment modality. Age groups:
infant, preschool, school-age, adolescent. Trauma energy is
classified as low, moderate, or high. Results: A total of 926 cases
were recorded in 505 patients, with a predominance of males.
The most affected bones were the radius (29.5%), humerus (24.2%),
and ulna (15.8%). The metaphysis was the most common location
(46.7%), followed by the diaphysis (33.2%). Falls accounted for
the largest portion, at 64.7%, with the majority (364) being low-
energy trauma. High-energy trauma, such as pedestrian accidents
and car accidents, represented 13.7%, and of these, 54.2% were
polytraumatized. Conclusion: Fractures of the forearm persist as
the most common, particularly at the distal third of the radius, with
males being more exposed. Climatic seasonality and cultural traits
such as soccer practice have little impact on the epidemiology
of fractures. The results obtained in this investigation resemble
those obtained by international literature. Level of Evidence llI;
Retrospective Cohort Study.

Keywords: Child; Epidemiology; Fractures, Bone; Trauma, Physical;
Child Health.

RESUMO

Objetivo: O trauma ortopédico é relevante na sociedade moderna
devido a incidéncia e ao seu impacto na satide e nas interagoes sociais.
As preocupagées incluem o risco de sequelas permanentes afetando o
desenvolvimento individual e causando estigma social. Fraturas, embora
néo sejam as lesées mais letais, podem resultar em incapacidade fisica
variavel, alguns estudos mostram que cerca de 30% das criangas
experimentam fraturas até a maturidade esquelética, principalmente
devido a traumas de baixa energia. Esse estudo tem como objetivo
identificar o padrao de fraturas do esqueleto imaturo de um hospital
publico de nivel tercidrio. Métodos: Foram analisados individuos com
fraturas do sistema locomotor, imaturos esqueleticamente, tratados em
uma unidade de emergéncia de nivel terciario entre janeiro de 2016 a
Jjaneiro de 2020. Os dados coletados incluiram caracteristicas sociais,
do evento traumético e da fratura; grupos etarios infantil, pré-escolar,
escolar, adolescente, energia do trauma classificada como baixa,
moderada ou alta. Resultados: 926 casos foram registrados em 505
pacientes, com predominéncia de homens. Os 0ssos mais afetados
foram o radio (29,5%), imero (24,2%) e ulna (15,8%). A metafise foi
o0 local mais comum (46,7%), seguido pela diafise (33,2%). Quedas
representaram a maior parte (64,7%), sendo a maioria consideradas
tfraumas de baixa energia. Trauma de alta energia, como acidentes
com pedestres e acidentes de carro, representaram 13,7%, e destes,
54,2% foram politraumatizados. Conclusao: As fraturas do antebrago
persisterm como as mais comuns, particularmente no terco distal do
radio, com os homens estando mais expostos. Consideramos que a
sazonalidade climatica e os tragos culturais, como a pratica de futebol,
tém pouco impacto na epidemiologia das fraturas. Os resultados
obtidos nesta investigagéo se assemelham aos obtidos pela literatura
internacional. Nivel de Evidéncia Ill; Estudo de Coorte Retrospectivo.

Descritores: Crianga, Epidemiologia; Fraturas Osseas, Trauma
Fisico; Saude da Crianca.
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INTRODUCTION

Orthopedic trauma holds increasing significance in contemporary
society, giving its rising incidence and significant impact on the
healthcare system and social interactions. Emergency Department
in U.S. register about 10 million visits on pediatric division per year,
with 10 - 15% of musculoskeletal injuries.! Although not typically
fatal, certain fractures in children may cause permanent sequelae,
which can affect individual development and lead to social stigma. In
Great Britain around one-third of permanent sequelae in teenagers
and young adults being related to orthopedic injuries, and in USA
extremity injuries secondary to motor vehicle crash accidents in
paediatric population counts for 30%.23

Approximately 30% of children and adolescents will sustain
some fracture by skeletal maturity, with 60% resulting from low-
energy trauma.* In 2010 in the USA, approximately 1% of children
experienced fractures requiring emergency care, incurring an
average medical expense of US$7,000.00 per person, with higher
costs for cases requiring surgical intervention.® In addition to the
economic impact, fractures disrupt family dynamics, as caregivers
mobilize to aid in transportation, hygiene, and medical follow-up,
with an average school absence of 14 days for upper extremity
fractures and about 26 days for lower limb fractures.® While short and
long-term psychological implications have not been fully identified,
motor limitations and increased dependency may exacerbate
emotional stress within families, affecting the mental well-being of
up to 25% of households.”

The epidemiology of fractures in the immature skeleton has
consistent findings across international studies. Landin et al. (1983)
noted a higher incidence among males, predominantly in fractures
of the distal radius followed by hand fractures.® Subsequent
studies corroborated these observations, with approximately
80% of cases involving fractures of the upper limbs.%'° However,
there was some variation regarding the age of occurrence, with
certain studies indicating a peak around 7 years old, while others
reported around 11 years.>"

Nevertheless, disparities may exist between Europeans and North
American, and tropical countries due to climatic variations, cultural
factors, and differing types of sports. Therefore, our study aims
to investigate the specific characteristics of our population and
fracture patterns to provide data for healthcare and contribute to
formulation of public health policies.

METHODS

We included skeletally immature individuals who presented
fractures of the locomotor system treated at a public referral
hospital from January 2016 to January 2020. The criterion used para
characterize skeletal immaturity was the presence of the epiphyseal
plate in the fractured bone. The inclusion criteria encompassed
children or adolescents with fractures in one or more bones of
the locomotor system (lower limbs, upper limbs, shoulder girdle,
pelvic girdle) treated within 2 weeks after the fracture. Exclusion
criteria comprised initial treatment performed at another institution,
spine fractures, and incomplete data in the clinical records or
radiographs. The study participants were exempted from signing the
informed consent form following approval by the ethics committee
(CAAE: 77303823.8.0000.5440).

History data were collected from the patient’s caregiver at the time
of hospital admission and included characteristics as age, weight
(kg), gender, traumatic event environment, seasonality, and trauma
origin, including falls, direct trauma, sports activities, pedestrian, car
accidents, and polytrauma. Fracture descriptors, such as the affected
bone, side, bone topography (epiphysis, metaphysis, diaphysis),
exposure of the fracture focus to the external environment, associated
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injuries, and treatment modality (surgical or non-surgical) were
obtained from physical examination and radiographs.

Age groups were classified according to Landin et al. (1983) in the
following categories: infant (0 to 1 year and 11 months old), preschool
(2 years to 6 years and 11 months old), school-age (7 years to 11
years and 11 months old), adolescent (12 years old and above).
Trauma energy was categorized as follows: low falls less than 50 cm),
moderate (falls between 50 cm and 2 m), high (falls above 2 m).8

Statistical Analysis

Descriptive and inferential statistics were conducted. The variables of
interest were assessed using Student’s t-test for mean comparison,
Pearson’s chi-square test, Pearson’s chi-square test with Bonferroni
correction, and Fisher’s exact test for association. A significance
level of 5% was adopted to all tests. Data analysis was performed
using IBM SPSS statistical software (version 26.0, IBM Corporation,
Armonk, New York, USA).

RESULTS

Atotal of 926 fractures were documented in 505 patients, with males
comprising the majority (70.4% of occurrences). The overall mean
age was 7.8 years (SD 3.8), with males having a mean age of 8.5
years and females 6.2 years (p < 0.001) (Figure 1).

Falls accounted for the largest cause, comprising 64.7% of the
cases, with the majority (364) being falls of less than 50.0 cm,
categorized as low-energy trauma (p<0,001). High-energy trauma,
including pedestrian accidents and car accidents, accounted for
13.7% of cases with 54.2% of these resulting in polytrauma (Table 1).
Regarding the primary mechanisms of trauma, falls emerged as the
predominant cause across all ages examined, except at 16 and 17
years of age. Sports activities started to become apparent only from the
age of 6 years. Incidences of car accidents remained relatively stable
until around the age of 9, after which they began to rise proportionally.
Accidents involving direct trauma remained constant at all ages
studied, except for individuals aged 15 and older (Figure 2).
Fracture events were distinguished based on the gender of the
patient and age group. It was observed that males in the preschool,
school-age, and adolescent groups experienced a higher number
of traumatic events compared to females (p < 0.001) (Figure 3).
The most affected bones were the radius (29.5%), humerus (24.2%),
and ulna (15.8%) (p < 0.001) (Figure 4). The metaphysis was the most
common location (46.7%), followed by the diaphysis (33.2%). There
was no predominance of fractures on the dominant side, with an equal
distribution between right and left-handed individuals Additionally,
no specific fracture pattern was identified with gender variation.
Regarding long bones, three primary classifications were made:
epiphysis, metaphysis, and diaphysis. Metaphyseal fractures were
the most common across all age groups, with highest prevalence
in the preschool group (49%) and least prevalent in the adolescent
group (41%). Diaphyseal fractures were more frequent in the
adolescent group, accounting for 36% of cases, and less prevalent
in the preschool group (14%). Epiphyseal fractures were most
common in the school-age group, with 71 cases (18%), and less
common in the infant population (12%) (Figure 5).

Associated injuries were observed in 7.1% of occurrences. The
most common were traumatic brain injury (31%), dislocations (20%),
lacerations (17%), and peripheric neurological injuries (13%) (Figure 6).
Open fractures represented 7.7% of the sample, with 71 cases recorded.
It was observed that 80% of fracture cases occurred during the
school period. During this specific time, 53% of traumatic events
occurred in the community environment, 37% at home and 9% in
schools. During school vacations, 75% of events occurred in the
community environment. Throughout the entire study period, 6.0%
of fractures occurred in the school environment (Table 2).
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Figure 1. Fracture occurrence according to age demonstrates a predominance of males. After 5 years old this discrepancy becomes more increasingly
evident. In boys, the significant occurrence of fractures extends up to 14 years of age and then declines. Conversely, for girls, this decline occurs

around 11 years of age.

Table 1. Types of trauma and fractures.

Total %

Cause Fall 592 63,9
Run over 51 55

IAutomobile accidents| 78 8,5

Daily activities 205 22,1

Total 926 100

Trauma and ageing
n =926

=sAutomobile accidents

“Direct trauma
" Fall

1y 2y 3y 4y Sy 6y 7y 8y 9y 10y 11y 12y 13y 14y 15y 16y 17y
Age (years)

Figure 2. Types of trauma according to age. Overall, fractures resulting
from falls were predominant. Fractures related to sports activities and
car accidents were more common in older groups. Fractures caused
by pedestrian accidents and direct trauma remained consistent until
around 15 years of age.

Non-surgical treatment was indicated in 518 cases, representing
approximately 55.9% of the sample. Among all conservatively
treated fractures, only 51 (9.8%) resulted from high-energy trauma,
indicating that almost 90% of conservatively treated cases originated
from mild to moderate trauma. Femur fractures were predominantly
managed surgically (70.2%), whereas isolated radius fractures
were conservatively treated in 11% of cases (p < 0.001) (Figure 7).
Surgical intervention was employed in 43% of combined radius
and ulna fractures. Furthermore, there was a trend towards surgical
management in humerus fractures (66.5%). A total of 228 cases were
documented, and of these, approximately 155 were supracondylar
fractures, of which 70.9% received surgical treatment.
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Table 2. Distribution of events according to environment and seasonality.

Environment Vacation School Period Total
Community 140 400 540
Home 45 281 326
School 0 60 60
Total 185 741 926
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Figure 7. Surgical and non-surgical treatments for the long bones. The
higher incidence of humerus fracture occurred at the supracondylar region.

DISCUSSION

This study shows that forearm fractures in children persist as the
most common injury, particularly highlighting the distal third of the
radius, with males being more exposed than females. Simple falls
proved to be the most common trauma mechanism, generally of
low energy. We consider that climatic seasonality and cultural traits
such as soccer practice have little impact on the epidemiology of
fractures. The results obtained in this investigation resemble those
obtained by authors in other countries''?. However, our sample
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suggests a younger epidemiological peak, with the school-age
group being more susceptible to traumatic events (41.3% of cases),
which contrasts with studies where the highest incidence of fractures
was in adolescence.>'® Hedstrom et al. (2010) justify this profile due
to incentives for physical activity and greater adherence to sports
practices in the adolescent population.

We hypothesize some possible justifications for our data divergence
from the international literature. The increased social interaction of
children in this age group, as individuals who previously had their
social circle limited to family members are now exposed to other
peers and activities previously unexperienced.' In this sense, it is
worth noting the more friendly nature of latin american countries in
interpersonal relationships. Another interesting aspect is progressive
neuropsychomotor maturation, as around 6 years old, the child
still has considerable difficulty in executing fine movements and
from then on, begins to develop more complex and coordinated
movements, based on an imitation pattern.'® Unfortunately, in Brazil,
there is the perception that children from low-income families have
a “shortened” childhood. Data from IBGE in 2022 showed that early
school dropout, even at the elementary school age, was 8.5% by
age 13; for children aged 13 and older, dropout rates reach 18%.
The main reason, when asked, is the need to enter the workforce
or disinterest in studies, as they do not see prospects.'®

Simple falls during recreational activities were the most common
mechanism of trauma, accounting for 64.7% of the analyzed cases.
We believe that this will always be the most common mechanism
of trauma for childhood fractures, as positioning the hand palm-
down to avoid direct contact with the face, chest, and abdomen
is an instinctive and reflexive mechanism for protection. In our
sample, approximately 61% of falls (364 cases) were assessed
as low-energy, representing just over one-third of the cases. The
complexity of neuropsychomotor development, social interactions,
and morphological changes in the pediatric skeleton make it difficult
to develop effective protection policies for this mechanism of trauma.
We believed that soccer, a prominent feature of Brazilian culture,
could impact the number of lower limb fractures, specifically ankle
fractures; however, this finding was not observed. Tibia and fibula
fractures combined represented about 11% of occurrences, and
the epiphyseal region, characteristic of ankle torsional events,
accounted for 27.5% (28 cases). Even though soccer is a sport that
requires skill in the lower limbs, both soccer and other ball sports
can predispose to falls, and in this case, fractures of the upper limb
prevail as the most common.

A higher incidence of supracondylar humerus fractures was
observed, making it the second most affected bone, representing
24.2% of the casuistry. The literature presents conflicts in this
aspect, with some studies corroborating this data,® while others
highlighting the clavicle, tibia, and fibula as more prevalent.'
We consider that our sample may present some bias, concentrating
supracondylar humerus fracture cases due to excessive difficulties
associated with this fracture and, consequently, more referrals for
evaluation. For these cases, in about 44% of the occurrences,
surgical treatment was proposed, with supracondylar humerus
fractures and femoral shaft fractures being predominantly treated
in this way (approximately 70% of cases). These numbers differ
from some studies where conservative treatment is more prevalent,
despite the progressive increase in surgical indications.'®
There are questions about whether the trend toward surgical
treatment results from the reception of more complex cases by
the Institution or reflects a global trend of indicating surgeries more
frequently for cases previously treated conservatively. Additionally, it
is considered possible that families are more demanding regarding
treatment outcomes, making the conservative approach less
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acceptable, which previously relied on bone remodeling and
tolerance for slight residual deviations that did not compromise
functionality.!

Sudden changes in the population’s lifestyle, such as the recent
SARS-CQOVID-19 pandemic, have impacted the epidemiology of
fractures, not only in the pediatric population. Social distancing,
including the suspension of sports and leisure activities, resulted
in a significant reduction (2.5 times) in the incidence of pediatric
fractures, as shown by a recent study.?® However, this study period
was not included in our survey.

The climatic seasonality analysis was based on the perception that
warm weather encouraged young people to engage in recreational
and sports activities. However, an analysis revealed a variable
distribution of traumatic events throughout the year, with summer
months not showing an increase in case incidence. As a matter
of fact, only 22% of events occurred during the school vacation
months, between December and February. Unlike countries in the
northern hemisphere, where climatic seasons are more defined,

in our country the climate is predominantly hot and dry, reaching
uncomfortable levels of heat for much of the year. In places like
the USA and Ireland, where summer months coincide with school
vacations, there is a cultural expectation regarding outdoor activities,
reflecting increases of up to 2.5 times in fracture incidence, a fact
not observed in our sample.?!

A similar study to the proposed here conducted in Colombia
concludes that upper limb fractures continue to be the most
incident injury (66% of cases), citing falls from own height as the
most common trauma mechanism, and that males were the most
affected.?? Colombian population have socio-cultural characteristics
similar to Brazil, and no atypical epidemiological findings were
observed when compared to European countries and the USA.
We conclude that seasonal and cultural aspects do not appear
to have influence on the overall incidence of fractures, indicating
that a child’s capacity for abstraction and creativity for leisure is
universal, regardless of ethnicity, family financial support, and
other social aspects.
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ABSTRACT

Objective: Evaluate the impact of COVID-19 on elective and
emergency hand and wrist surgeries operated in a private
orthopedic center. Methods: A retrospective study included
hand and wrist surgeries in a private orthopedic center. The
total surgeries were computed and separated into elective or
emergency surgeries. The numbers were analyzed by month,
quarter, and year before and after the pandemic (March 2020).
Results: Eight hundred and forty-three surgeries from March 2018
to February 2022 were included. The mean monthly cases of the
initial 12 months of the pandemic (15.3) were statistically equal
to previous periods (17.3 and 17.2), but the period from March
2021 to February 2022 showed an increase (20.5; p = 0.037).
The first four months of the pandemic had a mean (8.3) lower
than the previous period (14.0; p = 0.002), but soon there was a
significant increase in the following four months (19.3; p = 0.002).
As a historical standard, elective surgeries were greater than an
emergency in this institution. Still, in the first two quarters of the
pandemic, there was a reduction in elective cases, equaling the
emergency. Conclusion: Animportant but relatively brief impact on
surgical volume was observed in hand and wrist surgeries during
COVID-19. A significant reduction in elective cases happened at
the pandemic’s beginning followed by a fast recovery after four
months. Nivel de Evidéncia Il; Estudo Retrospectivo.

Keywords: COVID-19; Hand Injuries; Wrist Injuries; Elective Surgical
Procedures; Emergency Treatment.

RESUMO

Objetivo: Avaliar o impacto da COVID-19 em cirurgias eletivas e
emergenciais de mao e punho realizadas em um centro ortopédico
privado. Métodos: Foi realizado um estudo retrospectivo que incluiu
cirurgias de méao e punho em um centro ortopédico privado. Todas
as cirurgias foram computadas e classificadas como eletivas ou de
emergéncia. Os numeros foram analisados por més, trimestre e ano antes
e depois da pandemia (margo de 2020). Resultados: Foram incluidas
843 cirurgias de margo de 2018 a fevereiro de 2022. A média de casos
mensais dos 12 meses iniciais da pandemia (15,3) foi estatisticamente
igual aos periodos anteriores (17,3 e 17,2), mas o periodo de margo de
2021 a fevereiro de 2022 apresentou um aumento (20,5, p = 0,037). Os
primeiros quatro meses da pandemia tiveram uma média (8,3) menor
do que o periodo anterior (14,0; p = 0,002), entretanto, logo houve um
aumento significativo nos quatro meses seguintes (19,3, p = 0,002).
Como um padréo historico, as cirurgias eletivas foram maiores do que as
emergenciais nessa instituicdo. Ainda assim, nos dois primeiros trimestres
da pandemia, houve uma reduc&o nos casos eletivos, igualando-se a
emergéncia. Conclusdo: Um impacto importante, mas relativamente
curto, no volume cirdrgico foi observado nas cirurgias de méao e punho
durante a COVID-19. Uma redug&o significativa nos casos eletivos
ocorreu no inicio da pandemia, sequida de uma rapida recuperagdo
apos quatro meses. Nivel de Evidéncia Il; Estudo Retrospectivo.

Descritores: COVID-19; Traumatismos da Méao, Traumatismos
do Punho; Procedimentos Cirlrgicos Eletivos; Tratamento de
Emergéncia.

Citation: Wataya EY, Rodriguez KVT, Macedo LS, Escudero RB, Sorrenti L, Althoff BF, Herrera AKA, Rodrigues MP, Costa AC, Saito M, Nakamoto JC.
impact of Covid-19 on hand and wrist orthopedic surgeries in a private service. Acta Ortop Bras. [online]. 2025;33(1):Page 1 of 5. Available from URL:

http://www.scielo.br/aob.

INTRODUCTION

The coronavirus pandemic (COVID-19) has disrupted health
services worldwide, testing service’s physical and administrative
infrastructure, especially in developing countries.!

Orthopedic services, in particular, were obliged to reorganize
themselves at all levels of activity, from adopting new safety
protocols and use of personal and collective protective equipment
to restructuring the flows and processes of all wards of clinics and
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hospitals, passing through emergency rooms to infirmaries and
intensive care units.?*

The demand for orthopedic care during COVID-19 generally
decreased during the stricter restriction, but trauma and orthopedic
involvement continued to demand attention from services.>® This
reduction in cases mainly affected the elective surgeries rate.’
Emergency surgeries, such as fractures and infection, continued
to occur, but with a reduced number.”

The reduction in surgeries also influenced resident physician’s and
subspecialist’s training. As a result, school hospitals responsible for
education and training had to create alternative ways to meet this
lack of demand, such as electronic teaching and telemedicine.®®
The objective of this study is to evaluate the impact of COVID-19
on elective and emergency hand and wrist surgeries performed by
the Hand Surgery and Microsurgery group in a private orthopedic
center in S&o Paulo - Brazil.

MATERIAL AND METHODS

A cross-sectional study was performed, with retrospective data
collection from the medical records of patients treated at a large
private orthopedic service in Sao Paulo — Brazil, submitted to
elective or emergency surgery by the Hand and Microsurgery group
from March 2018 to February 2022. This study was evaluated and
approved by the Institution Research Ethics Committee (CAAE:
67277423.6.0000.5474).

The number of surgeries performed during COVID-19 (March 2020
to February 2022) was compared with those in the previous two
years (March 2018 to February 2020), a period without interference
from the pandemic. The data used was age, gender, and date of
the procedures performed (elective and emergency) and were
analyzed through electronic medical records.

The variables evaluated were presented in tables with absolute and
relative frequency distribution. The descriptive analysis was performed
in addition to means between the two groups and was compared
using the Student’s t-test. A specific three-month moving mean was
calculated by the mean number of surgeries from the previous two
months and the corresponding month. This mitigates the data by
creating a constantly updated mean number and mitigates the impacts
of short-term random fluctuations. The significance level adopted was
95%, and the tests were performed in the SPSS software.

RESULTS

From March 2018 to February 2020 (pre-pandemic period), the total
elective surgery was 284, and emergency was 130, totaling 414.
Between March 2020 and February 2022 (during the pandemic),
the elective surgery was 312, and emergency was 117, totaling 429.
Throughout the period (2018-2022), the mean age of the operated
patients was 45 years, and 49% were women.

Figure 1 shows the monthly distribution of operated cases, and
Figure 2 shows the distribution of surgeries classified as elective
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or emergency. The qualitative analysis of surgeries throughout
the period shows that historically there has been an oscillation
in surgeries over the months, but it shows two periods of most
considerable reduction, both during the pandemic, between
December 2019 and June 2020, and March 2021 and June 2021.
The cumulative numbers of surgery performed 12 months before
(March 2019 - February 2020) and 12 months after the pandemic
(March 2020 — February 2021) show a similarity of elective surgeries
(130 vs. 134, respectively) but a reduction in emergency surgeries
(76 vs. 50, respectively).

The mean monthly surgeries during the entire period evaluated was
17.6. There was no statistical difference (p = 0.348) between the
mean monthly surgeries two years before the pandemic (March
2018 — February 2020), with 11.8 surgeries per month, compared to
two years during the pandemic (March 2020 — February 2022), with
13 surgeries per month (Table 1). The month with the lowest number
of surgeries was March 2020, with six surgeries. The month with the
highest number of surgeries was November 2021, with 27 surgeries.
The discriminative analysis between emergency vs. elective
surgeries (Figure 2) demonstrated that the elective surgeries was
historically higher than emergency, except for November 2018 (9
vs. 11), July 2019 (8 to 8), December 2019 (7 to 7), January 2020
(6 to 6), and May 2020 (4 to 6).

The quarterly analysis of the mean number of surgeries (Table 1)
showed that the most critical period in relation to the reduction in
surgical volume was the first four months of the pandemic (between
March 2020 and June 2020), with a mean of 8.3 surgeries, with
a statistical difference (p < 0.05) with all other 4-month periods,
except the beginning of 2018 (March 2018 — June 2018, p = 0.062)
The analysis of the mean annual surgeries per month (Table 1)
showed a tendency to maintain the mean in 2018 (17.3), 2019 (17.2),
and 2020 (15.3), with a subsequent increase in 2021, which had a
mean monthly of 20.5 surgeries (p = 0.037).

Table 1. Comparison between surgeries performed in different periods
of four months, one year, and two years, two years before and two years
after the onset of COVID-19.

The comparison between the number of elective and emergency
surgeries performed in different periods of four months, one year,
and two years before and two years after the beginning of COVID-19
is shown in Table 2. All comparisons in the 4-month periods had
significant differences, except for November 2019 to February 2020
(p = 0.552), March 2020 to June 2020 (0.144), and November 2021
to February 2022 (p = 0.060). The comparisons year by year and
every two years (period before and during COVID-19) were also
statistically significant.

DISCUSSION

COVID-19 interfered with health systems worldwide by prioritizing
the treatment of large numbers of patients with often severe
clinical respiratory demands and by generating greater attention
to prevention measures regarding respiratory isolation in the general
population. Consequently, medical services in surgical areas initially
significantly reduced admissions and the volume of surgeries in
adults and children in several countries.'%"!

This need for a higher attention to the respiratory condition may
have also decreased the number of orthopedic surgeries. Blum
et al.,b in a systematic review, also concluded that there was a
reduction not only in consultations or elective and emergency visits
but also in the general trauma surgeries (around 21.2% 1o 66.7%)
and even more in elective surgeries (33.3% to 100%) during the
pandemic period. In Brazil, the reduction in surgical volume during
the highest period of the pandemic occurred mainly in the Unified
Health System (SUS). In nine months there was a reduction of about
46% in elective surgeries attributed to COVID-19."

As demonstrated in our study, during the first two years of COVID-19
in Brazil, considering the reality of the service in question, there was
an important change in the flow of surgeries in the hand surgery
subspecialty, but only occasionally, in the first four months following

Table 2. Comparison between the number of elective vs. emergency
surgeries performed in different periods of four months, one year, and
two years, two years before and two years after the onset of COVID-19.

Mean + SD p-valuevs. | p-valuevs. p-yalue vs. Electives Mean = SD | Urgency Mean = SD | p-value
Mar20 - Jun20| Mar20 -Feb21 | Previous period Period of 4 months
Period of 4 Mari8 — Juni8 103 =25 23+ 26 0.005
months
Mar18-Jun1s | 125+ 44 | 0062 na na Jult8 - Oct18 14026 55+19 0.002
J18-0Octi8 | 195+ 19 |  <0.001 na 0.014 Nov18 - Feb19 143 +50 5838 0.087
Novig-Feb19 | 20.0 =43 |  0.001 na 0420 Mart - Jun19 135+ 26 6022 0.005
Mar19-Jun19 | 195 + 4.4 0.001 na 0.438 Jul19 - Oct19 18+30 63+13 0.027
Jul19-0ct19 | 18.0 +22 <0.001 na 0.280 Nov19 - Feb20 73x13 6.8 = 1.0 0.552
Novi9-Feb20 | 14.0 = 2.2 0.002 na 0.003 Mar20 - Jun20 53+ 15 30 +22 0.144
Mar20 -Jun20 | 8.3 + 1.7 - na 0.020 Jul20 - Oct20 16.0 £ 4.0 33+17 0.004
Jul20-0Oct20 | 19.3 4.8 0.002 na 0.002 Nov20 - Fen21 123+ 34 63 +29 0.037
Nov20 - Fen21 | 185 = 5.7 0.007 na 0.423 Mar21 - Jun21 10«28 28+ 05 0.009
Mar21 - Jun21 13.8 + 2.6 0.006 na 0.090 Jul21 = Oct21 16.5 + 5.2 6.3 +39 0.022
Jul21-Oct21 | 228 +54 0.001 na 0.012 Nov2d — Feb22 170=62 80+ 08 0.060
Nov21 - Feb22 | 25.0 + 6.6 0.001 na 0.309 Period of 1 year
Period of 1 year Mar{8 — Feb19 128 =37 45+ 3.1 <0.001
Mar18 - Feb19 | 17.3 = 4.9 na 0.204 na
Mar9— Feb20 | 172 + 37 na 0.205 0.463 Marl9 - Fe20 108+ 35 68 - 14 0.001
Mar20 —Feb2! | 15.3 = 66 a a 0.205 Mar20 - Feb21 112+55 42 +26 0.001
Mar21 — Feb22 | 205 + 6.9 na 0.087 0.087 Mar21 - Fen22 14853 57+ 31 <0001
Period of 2 years Period of 2 years
Mar18 — Feb20 | 11.8 = 3.7 na na na Mar18 — Feb20 11.8 = 3.7 54 +25 <0.001
Mar20 - Feb22 | 13.0 = 5.6 na na 0.348 Mar20 — Feb22 13.0 = 5.6 49+29 <0.001

SD: Standard deviation
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the decree of the World Health Organization that confirmed that
we were facing a pandemic.

Certainly, the reasons for certain services to present a more or
less significant reduction in the surgical volume were diverse and
heterogeneous. However, we can draw a parallel between the
surgical volume curve and the epidemiological situation experienced
in the city where the work was performed (Figure 3). This analysis
suggests an inversely proportional relationship between the periods
of lower volume of surgeries with the period of stricter restriction.

local health scenario, which at that time was experiencing a gradual
reopening and was heading for a vaccination rate (1st dose) of 50%
of the eligible population, which occur in August 2021, reaching the
mark of 80% of the country’s population at the end of December
2021. The timeline shown in Figure 3 illustrates the epidemiological
scenario of COVID-19 in the state where this study was performed,
the first and most affected by the pandemic in the country.

The limitations of this study start with the specificity of the study
in a single center, so we must be careful in extrapolating these

0,\"'a
N\ )
9 & & Y &
& & D 38 3% §° & &
PN & R & \‘\0 o & A° 3 e &
< S N & & N 2 & o S 3¢ A S X &0
S & © S 3 Q & & & & RN S S >
PR & @« 2 & & & ¢ & o G N & LNV o
& S I & PN S & ©° e LGP O QO & W (O oF
PN S RS R R it AESIERCMPA P X SR o ® 9 & ot o
) L& & @ o X » A D Fe @ > PR e © C S o7 % (WO 4
o ¥ F & S @ N R B o P & e & o3 & S O
K\ NS AMPCIENCIN: gAY ) N e & 9 v F SR (¢ ° N O G
o) KR W& oot NS e AN R AR @ < SRR X N X LRSI WS
& .SQO\Q/O & & @f \é,\\ TN PG @06 .;-l\ [ \\?,gb"\z.\e X o0 <& & o\“oe & PN
R < ) NI AN K X & X o & & N & N AN A o S\l
RS SVe¥ ESARCAT S . S, P OO & F @7 V& S e 7 O KX
N A & 5 & e e o G €0 e (EOF e «© T N
o e D @& e P O LT EE S S WO xS L p? A
B @ @ o T AT (T o (e (S T TP e 7 S @ A
\ " X & Q < & & X O
© | Y & ¢ © o S >
o o
Q v Q v Q v
B o D g o <8 S S
s OIS (RSN (4 Y B oW \g
a\ \ ) A N d A
A\ L LR P RSP SR \
» (ORI AN ® RSN

Figure 3. COVID-19 timeline in the state where work was performed.

The reduction in the mean monthly surgeries in the first four months
of the pandemic was similar to other studies.> However, in our study,
this tendency did not continue in the subsequent months, including a
demand similar to the two pre-pandemic years. Possibly, the fact that
our institution did not directly serve patients with respiratory demand,
combined with the effectiveness of organizational measures and
administrative flows, made it possible that the reduction in surgical
volume did not occur sustainably. In addition, the type of health
service may have had a great influence on the rapid recovery of
these numbers since it may have been seen as a place of safety for
patients with orthopedic demand who did not want to be exposed
to hospitals that were treating cases of COVID-19.2

The higher period of surgeries in the institution among the four years
evaluated was after July 2021. We can also contextualize with the

results. Still, we must remember that the occasional fluctuation in
the number of cases can also occur due to other factors, population
vacation periods, and habitual seasonality of certain pathologies,
among others.

CONCLUSION

Our study showed a significant reduction in surgeries at the
beginning of the pandemic, with elective surgeries most affected.
However, after four months, there was already a quick recovery,
and the numbers were re-established. COVID-19 was a major
organizational challenge for health services in all countries. However,
we showed a rapid recovery in a private institution with exclusive
performance in orthopedics, showing the importance of the flow
of the demands of the cases studied.
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ABSTRACT

This study aimed to compare fixed-bearing and mobile-bearing
knee unicompartmental arthroplasty implants in adults (in the
medial compartment) to determine which is better for each
patient and their particularities. The research focused on post-
operative assessments with a follow-up of at least a 2-year,
examining both quality of life and mid-term functionality in the
medium term. A systematic keyword search was executed in
the PubMed, EMBASE, and Cochrane databases, employing
a filter for randomized clinical trials and without language
limitations. The search yielded 113 articles from March 28,
2024, including 83 from PubMed, 12 from EMBASE, and 18 from
the Cochrane Library. The study found insufficient evidence
to establish the superiority of one prosthetic type over the
other regarding post-operative function, pain, complications,
revisions, and quality of life after a 2-year follow-up. Literature
highlights uncertainties in comparing UKA types due to varied
assessment tools. No conclusive evidence favors either type
regarding post-op function, pain, complication rates, revisions,
or quality of life after 2 years. Urgent need for standardized,
long-term, multicenter studies to inform evidence-based clinical
practice. Level of Evidence I; Systematic review of randomized
controlled trials.

Keywords: Arthroplasty; Knee Joint; Prostheses and Implants;
Weight-Bearing.

RESUMO

Este estudo teve como objetivo comparar 0s implantes de artroplastia
unicompartimental do joelho, fixos e maéveis, em adultos (no
compartimento medial), para determinar qual é melhor para cada paciente
e suas particularidades. A pesquisa concentrou-se em avaliagdes
pos-operatérias com um acompanhamento de pelo menos 2 anos,
examinando tanto a qualidade de vida quanto a funcionalidade a médio
prazo. Foi realizada uma busca sistematica de palavras-chave nas bases
de dados PubMed, EMBASE e Cochrane, empregando um filtro para
ensaios clinicos randomizados, e sem limitagbes de idioma. A busca
resultou em 113 artigos a partir de 28 de margo de 2024, incluindo 83
do PubMed, 12 do EMBASE e 18 da biblioteca Cochrane. O estudo
encontrou evidéncias insuficientes para estabelecer a superioridade de
um tipo de protese sobre o outro em termos de fungado pés-operatoria, dor,
complicagbes, revisoes e qualidade de vida apds um acompanhamento
de 2 anos. Aliteratura destaca incertezas na comparagao entre 0s tipos
de artroplastia unicompartimental de joelho devido a ferramentas de
avaliacdo variadas. N&o ha evidéncias conclusivas que favorecam um dos
tipos em relagdo a fungdo pds-operatdria, dor, taxas de complicagbes,
revisbes ou qualidade de vida apds 2 anos. Ha uma necessidade urgente
de estudos padronizados, de longo prazo e multicéntricos para informar
a pratica clinica baseada em evidéncias. Nivel de Evidéncia I; Revisao
sistematica de ensaios clinicos randomizados e controlados.

Descritores: Artroplastia; Articulagdo do Joelho; Préteses e
Implantes; Suporte de Carga.

Citation: Cardoso FL, Gomez DCS, Severino FR, Fucs PMMB. Best prosthesis for unicompartmental knee arthrosis: fixed or mobile? Acta Ortop Bras.
[online]. 2025;33(1):Page 1 of 9. Available from URL: http://www.scielo.br/aob.

INTRODUCTION

The knee is considered the most complex joint in the human body,
defined as a synovial hinge joint." It consists of three articulations:
the medial tibiofemoral joint, the lateral tibiofemoral joint, and the
patellofemoral joint." Its stability relies on the ligaments that connect
the femur and tibia, as well as the force and action of the adjacent
muscles and their tendons.

Like other joints in the human body, the knee is a strong candidate
to undergo degenerative processes, either due to overload or
the natural course of aging.? Osteoarthritis or degenerative joint
disease (called gonarthrosis when it affects the knee) is clinically
characterized by protokinetic pain, claudication, morning stiffness,
deformity, and joint enlargement resulting from the interaction
between biological and mechanical factors on the articular cartilage,
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subchondral bone, and synovial fluid.? Radiographically, a reduction
in joint space, subchondral sclerosis, bone cysts, and osteophytes
are observed.

The condition is considered multifactorial, and among the intrinsic
and extrinsic factors that contribute to its development are:
age over 60 years (most important), female sex, obesity (most
important modifiable factor), genetic predisposition, race, diet,
bone metabolism, associated inflammatory or endocrinometabolic
comorbidities, activity, occupation, joint/bone, strength, and
alignment.® Etiologically, gonarthrosis can be classified as primary
or secondary. If there is no well-established known cause, it is
called primary, which results from a degenerative process linked to
aging; if there is a known cause, it is then referred to as secondary
osteoarthritis.

Gonarthrosis can be systematically divided into three types:*
I) Inflammatory, resulting from osteoarthritis (a degenerative
inflammatory process or due to inflammatory or infectious arthritis,
where the subchondral bone lesion is the most relevant); Il) Post-
Traumatic, which occurs as a consequence of traumas that damage
the joint surface, such as fractures and osteochondritis (where the
cartilage is most affected); and Ill) Mechanical, which is a result
of axis deviations or joint instabilities, affecting both the cartilage
and the subchondral bone.

Although there is a profound understanding of the physiopathology
of osteoarthritis, little is still known about the genesis of pain in
these patients at the molecular level. Fundamentally, it is known that
the possible causes of pain are related to increased intraosseous
pressure due to vascular congestion of the subchondral bone,
synovitis and inflammation, capsular fibrosis, osteophyte growth,
muscle contracture, and weakness.® The maintenance of chronic
pain seems to involve both the central and peripheral nervous
systems. Initially, hypersensitivity is observed only at the affected
site, then mechanisms of central and peripheral sensitization come
into play, contributing to the maintenance of painful conditions,
independent of the peripheral process that originated the pain,
making it refractory.58

Refractory pain to clinical treatment, non-pharmacological measures
(intra-articular injection of hyaluronic acid, shockwave therapy,
physiotherapy, among others), or surgical procedures (such as
knee arthroscopy, synovectomies, osteotomies, among others) are
the main factors that lead to the indication for knee arthroplasty.’
Similar to other joints, the knee can also develop a form of
osteoarthritis resulting from the progression of muscular imbalance?,
which stimulates the development of a mechanical type of
osteoarthritis with well-defined characteristics. Specifically in the
knee, this condition affects the medial compartment, promoting a
varus deformity*, and in the absence of treatment, the degenerative
process evolves progressively.

Arthroplasties aim to relieve pain, correct deformities, improve
joint motion, and enhance quality of life”. Unicompartmental knee
arthroplasty (UKA) has been performed since the early 1970s,8 with
advancements in implant design and surgical techniques in recent
decades improving outcomes. UKA is indicated for localized knee
degeneration, maintaining ACL integrity and limb alignment, and
requiring good bone quality. It benefits patients with low activity
levels or localized osteoarthritis, potentially offering faster recovery
compared to total knee arthroplasty (TKA). However, UKA suitability
should be carefully assessed by a specialized orthopedic surgeon,
considering individual patient characteristics and needs.

In UKA, distinguishing between types is vital for selecting the
appropriate prosthetic device based on patient needs and
anatomy.”® Key factors include tibial component fixation (cemented
versus uncemented), component material (fully poly versus metallic),
and replacement location (medial versus lateral). UKA implants are

Acta Ortop Bras.2025;33(1):e285052

categorized as fixed-bearing (FB), where a polyethylene structure is
fixed between femoral and tibial components, and mobile-bearing
(MB), which allows anterior and posterior mobility of the polyethylene,
unlike MB implants in total knee replacements, which also permit
rotational movements.”®

In UKA, the choice between FB and MB involves considerations
of distinct advantages and disadvantages.”® As of the present
moment, the literature has not clearly defined the superiority of
one implant type over the other when compared (FB vs. MB).
Both have advantages, disadvantages, and indications related to
intrinsic and extrinsic factors of the patient are crucial in choosing
the best prosthesis type for the treatment of knee conditions. FB
offers stability and simplicity of design, facilitating surgery and
reducing the risk of dislocation. Additionally, wear tends to be
more uniform, extending the prosthesis lifespan. However, it may
limit range of motion and increase stress on the joint, potentially
contributing to adjacent bone wear. On the other hand, MB allows
for greater range of motion and more natural load distribution,
reducing stress on the joint and potentially minimizing adjacent
bone wear. However, surgery may be more complex due to the
need to ensure adequate stability of the mobile implant, and there
is a slightly increased risk of dislocation.

The objective of this study is to determine the most suitable
prosthesis type for individual patients by comparing their indications
in the adult population. Post-operative evaluations of patients with a
minimum follow-up of 2 years were conducted, focusing on aspects
such as quality of life and medium-term post-operative function. The
choice of a 2-year follow-up period is considered medium-term as
it allows for the assessment of both short-term recovery and early
outcomes as well as the beginning of potential long-term effects.

MATERIALS AND METHODS

This systematic review (Level of evidence: 1) was submitted in
its inception to the PROSPEROT platform'® under the registration
number CRD42022383120 with the aim of minimizing the risk
of publication bias and the duplication of reviews to address the
same clinical question.

A literature search was conducted in the search engines of the
following databases: PubMed, EMBASE, and Cochrane library,
using the following keywords: “Fixed AND Mobile AND knee
arthroplasty, unicompartmental.” The search was refined to include
only randomized clinical trials without language restrictions, up
March 28, 2024.

The inclusion criteria were as follows: (1) Full articles of randomized
clinical trials comparing the use of FB with MB unicompartmental
knee arthroplasty (UKA) in the treatment of unicompartmental knee
osteoarthritis; (II) Studies that evaluated patients with a follow-up of at
least two years (2) post-operatively, allowing for shorter post-operative
assessments as long as they were compared with an evaluation of at
least two years of follow-up. The exclusion criteria were: ) Duplicated
articles, where the abstract is published in one journal and the full
article in another (opting for the full article and excluding the abstract)
and; Il) Articles that appeared in more than one database (using only
one of the articles in the quantification and review). After organized
the articles following the PRISMA[] flowchart."

In order to use data that support evidence-based medicing, the
PICO strategy'® represents an acronym for Patient, Intervention,
Comparison, and Outcomes. These four components are
fundamental elements for formulating a good research question and
constructing the clinical question for literature search for evidence.”?
The components are specified as follows:

Patient: Adult population, regardless of race, sex, and health history,
with unicompartmental knee osteoarthritis.
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Intervention: Surgical treatment of unicompartmental knee
osteoarthritis with MB or FB partial knee prosthesis.
Comparison: Clinical outcomes and complications of
unicompartmental (partial) knee prosthesis between the groups:
MB vs. FB, using evaluation tools.

Outcome: Pain, knee joint function, quality of life, post-operative
complications, and revisions, considering a minimum follow-up
of 2 years.

The data treatment of Table generated after applying the PICO tool™
was conducted using a double-check technique by two authors.
Each author’s input was reviewed, and contributions and additions
were made by the other author, aiming to avoid data selection bias
and include the main aspects covered in each of the studies used
as the basis for the systematic review.

Furthermore, the ROBISE tool™ (Risk of Bias in Systematic Reviews)
was used: an instrument applied to assess the risk of bias in
systematic reviews. This tool was designed to evaluate bias risk
with questions related to interventions, etiology, diagnosis, and
prognosis. Therefore, it is considered an appropriate choice of
tool for the scope of this systematic review work: evidence-based
medicine in the field of orthopedics and traumatology, specifically
concerning orthopedic prostheses applied to knee surgery.

In the initial step of assessing relevance, it was determined that
the subject discussed in the review is aligned with the research
question intended to be addressed. The second stage involved the
assessment of four domains to cover the main review processes:
1) study eligibility criteria; 2) identification and selection; 3) data
collection and evaluation of studies; and 4) synthesis and results.
The study answered all questions leaving no doubts about its
pre-established methodology and registered on the PROSPERO®
platform.’® In the third and final stage, the assessment focused
on evaluating the risk of bias. The first question in this phase
revealed that the interpretation of the findings encompassed all
potential risks and no biases were identified. Additionally, this phase
comprised three questions related to the interpretation of the review
findings. These questions demonstrated that the conclusions were
grounded on the presented evidence, the relevance of the included
studies was taken into account, and the authors refrained from
solely emphasizing results based on statistical significance. Such
considerations are vital for properly interpreting the findings of a
review, as they are potential areas where biases could have been
introduced into the study.

Using all the tools mentioned above, it is possible to ensure the
reproducibility of the study.

RESULTS

A total of eighty-three (83) articles were found in PubMed, twelve
(12) articles in EMBASE, and eighteen (18) search results in the
Cochrane library, associated with the described themes up to March
28, 2024, totaling one hundred and thirteen (113) search results.
After analyzing the articles following the PRISMA® flowchart
(Figure 1), there were seven (7) remaining references.

The references were manually reviewed and arranged in
chronological order of publication. Seven (7) articles were included,
all written in English and published between 2003 and 2024 (Table 1).
The total number of patients evaluated in the studies'#?° that
composed this systematic review was 525, with 538 knees operated
and evaluated with a minimum follow-up of 2 years. The overall
mean age of the studies was 68,67 years.

Table 2 displays information derived from the PICO data treatment
strategy,'? following a meticulous data processing procedure
executed by two authors employing a double-check technique.
After using the ROBIS tool,™ no bias was identified in our study.
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Search in the PubMed, EMBASE, and Cochrane
Library databases

113 scientific articles

Excluded 93 articles —
reason: duplicates (repeated
in two or more databases)

4

20 scientific articles

Excluded 13 articles -
reason: did not meet the
pre-established inclusion

criteria

7 scientific articles

No articles beyond those
found in the described
databases were added to
the systematic review.

We used a total of 7
bibliographic sources for the
review

Figure 1. Flowchart designed for the search and selection of studies
for the review.

DISCUSSION

Knee unicompartmental osteoarthritis is a relatively common
condition;?" however, determining the best type of surgical treatment
or the optimal prosthetic type remains controversial. The UKA,
with its promise of being a less invasive alternative to total knee
arthroplasty (TKA) and proximal tibial and distal femoral osteotomies
in suitable patients, continues to attract surgeons and patients. The
usual options for partial prostheses are the MB and FB options.
Arliani et al.,?? in their study conducted ten years ago on surgical
indications, interviewed 113 knee specialists. The majority of
participants (89.3%) considered patients under the age of 65 as
ideal candidates for UKA, with 95.6% indicating high tibial osteotomy
and 74.3% recommending UKA for young patients (<55 years)
with high physical demands. Currently, Belsey et al.?® suggest in
their systematic review that the ideal patient for osteotomy would
have compartmental osteoarthritis, tibial deformity, knee mobility
greater than 120 degrees, be below 60 years of age, and have a
body mass index (BMI) less than 30 kg/m. Conversely, the ideal
candidates for UKA would be patients with degeneration, mainly
compartmental, but aged over 60 years, with deformity less than
15 degrees, and in both groups, no significant instability should be
present.?3?5 The overall mean age of the studies was 68,67 years
(indicating that the elderly population is responsible for the majority
of procedures) and the most frequent was primary osteoarthritis
in all studies."20

Acta Ortop Bras.2025;33(1):e285052

<< SUMARIO



Table 1. Material used in the review.

Journal
Order Authors Year Authors’ t Language
I{ utho [Database] uthors’ country guag
Artigos das bases de dados
The Knee United Kingdom .
1 I RE; E R; Acks E; Wi N H™ 2 English
Gleeson RE; Evans R; Ackroyd CE; Webb J; Newman J [Pubmed: Cochrane Library] 003 (England) nglis|
The Knee Italy
- - 5 .
2 Confalonieri N; Manzotti A; Pullen C [Pubmed: EMBASE: Cochrane Library] 2004 Australia English
3 Li MG; Yao F; Joss B; loppolo J; Nivbrant B; Wood D'® The Knee 2006 Australia English
180T J05S 5; loppolo o ’ [Pubmed; EMBASE; Cochrane Library] 9
. The Journal of Arthroplasty United Kingdom .
4 Gil A; MacLean AD; Rowe PJ; B; MS; Donnelly [; BG; etal” 201 English
iimour A; MacLean AD; Rowe PJ; Banger MS; Donnelly I; Jones BG; et a [Pubmed: EMBASE: Cochrane Library] 018 (Scotland) nglis|
Acta Orthopaedica .
Ki D;R ; Munk S; Dal ; G; H TB; etal.’® 201 D k English
5 oppens D; Rytter S; Munk S; Dalsgaard J; Serensen OG; Hansen TB; et a [Pubmed: EMBASE: Cochrane Library] 019 enmarl nglis|
) Orthopaedic Surgery China ,
Wu L; Mayr HO; Zhang X; H Y; ChenY; Li Y'® 2022 English
6 uL; Mayr HO; Zhang X; Huang Y; Chen Y; Li [Pubmed; EMBASE; Cochrane Library] 0 Germany nols
Ital
D’Ambrosi, R.; Valli, F.; Nuara, A.; Mariani, |.; Di Feo, F.; Ursino, European Journal of Orthopaedic y X
7 . I L 2023 Greece English
N.; Formica, M.; Mangiavini, L.; Hantes, M.; Migliorini, F.%° Surgery & Traumatology
Germany
Table 2. Detailed data of the references.
Tipe of Pacient . "
Order Study Population Intervention Comparison Outcomes
Fungéo:
Bristol Knee Score and Oxford Knee Score: At the 2-year follow-up,
both socres showed better outcomes for the St. Georg Sled Group
(fixed-bearing). There were also more excellent and good results
in the St. Georg Sled Group. However, there was no significant
Period and recruited population: difference compared to the Oxford Group (mobile-bearing).
Between January 1999 and December
2001, 91 patients (104 knees) Mean 2 years after post-op Bristol
were recruited for the study. One knee score
patient had different arthroplasties FB/MB
implanted in each knee. 89/84.1
Preoperative diagnoses and Mean 2 years after post-op Oxford
previous surgical procedures: score
The preoperative diagnosis was primary FB/MB
osteoarthritis in all cases, except for Comparison proposed by the work: 36.5/334
two (one case of osteonecrosis and Types of prostheses used: The complications and clinical outcomes
one of rheumatoid arthritis). Previous | Mobile-Bearing Unicompartmental |  of the St. Georg Sled, a fixed-bearing Mean total pain score (component
surgeries included arthroscopic Knee Prosthesis (Oxford) and the unicompartmental knee prosthesis, of Bristol knee score, max=40)
procedures, medial meniscectomies, | Fixed-Bearing Unicompartmental with the mobile-bearing Oxford FB/MB
and, in one case, anterior cruciate Knee Prosthesis (St. George). | unicompartmental knee prosthesis over 34.9/30.7
ligament (ACL) reconstruction. a two-year postoperative period.
Clinical indications for surgery: Mean total function score
Randomized Excluded population: The indications for Assessment tools and time of evaluation (component of Bristol knee
114 Clinical Trial Patients with prior tibial plateau fracture |unicompartmental knee prosthesis|  (preoperative, postoperative, or both): score, max=27)
or knee osteotomy were excluded. were: Incapacitating knee pain | The Bristol Knee Score (BKS) and Oxford FB/MB
Chondrocalcinosis was not considered with medial compartmental Knee Score were used to assess knee 23/22

a contraindication, and no patients were
excluded based on excess weight.

Division of the comparison groups
and characteristics of each group
(sex, number of patients, mean
age, mean body weight):

St. George Group (Fixed-Bearing):
57 knees in 49 patients; Mean
age: 66.7 years; 29 males and 20
females; 26 right knees, 31 left
knees; Mean body weight: 83.0 kg

Oxford Group (Mobile-Bearing): 47 knees|
in 43 patients; Mean age: 64.7 years; 26
females, 17 males; 25 right knees, 22
left knees; Mean body weight: 77.7 kg

disease; Intact anterior cruciate
ligament (ACL) and collateral
ligaments; Fixed flexion deformity
less than 108 degrees; Minimal
subluxation; and correctable varus
deformity less than 108 degrees.

function preoperatively, at 8 months, and
2 years postoperatively. Preoperative
weight, range of motion, and knee
scores for each group were the variables
studied. No patients were lost in follow-
up, and 88 out of 91 patients attended
the 2-year postoperative evaluation.

Mean of flexion post-op (range of motion)
FB/MB
121.68/118.68

Pain:
The pain component of the Bristol Knee Score was significantly
better for the St. Georg Sled Group, fixed-bearing (p-value = 0.013).

Postoperative complications and revisions:

In the Oxford Group (mobile-bearing), three patients
experienced bearing dislocation, and four patients required
revisions with an average revision time of 3 years. In the St.

Georg Sled Group (fixed-bearing), three patients required
revisions with an average revision time of 3.4 years.

Comparative conclusions on quality of life:

These results demonstrate that, in the short term, the Oxford
mobile-bearing prosthesis has a higher reoperation rate, while
the fixed-bearing St. George sled prosthesis achieves better
pain relief. The functional scores of both groups were similar.
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Table 2. Detailed data of the references.

Tipe of Pacient . :
Order Study Population Intervention Comparison Outcomes
Function:
Both in the preoperative and at the last follow-up consultation,
no statistically significant differences were detected between
the two groups according to the GIUM Score, the Knee
Society Score, or the functional evaluation of the patients.
Period and recruited population: Knsemsli)iigyprzfl/ g?sst7 5
De?:zhr:s:rn 12%?”;9’ L?iiitirwho Comparison proposed by the work: Functional: 48.7/76.3
underwent me diaI’unicF:)m arimental Pre- and postoperative follow-up with GIUM:51.3/73.8
knee arthroplasty were regruite dand clinical and statistical evaluations using
randoml zivi ded into two arouns scores, with an average postoperative Group B: pre / post
y groups. Types of prostheses used: follow-up period of 5.7 years. Knee Society: 48.3/88.05
Preaperative diagnoses and Group A - Functional: 48.7/77.0
revig)us sur icalg rocedures: Allegretto, Centerpulse, Baar, | Assessment tools and time of evaluation GIUM: 52.4/75.5
P Prima gsteopa s ' Switzerland (Fixed-bearing) and |  (preoperative, postoperative, or both):
Randomized Excluc?l ed population: Group B - - AMC-Unicondylar- |The patients were evaluated preoperatively Pain:
ot Clinical Trial pop ' Knie-Prothese, Alphanorm, by two independent orthopedists Postoperative complications and revisions:
Division of the comparison arouns Quiershied, Alemanha who were not involved in the surgical After 18 months, one patient in Group A underwent a
comp group Mobile bearing procedure and were blinded to the type revision of the prosthesis due to persistent pain in the tibial
and characteristics of each grou| P P P
(sex, number of patients n?eanp of prosthesis implanted. Additionally, component region, with only partial reduction of the pain
a’ e mean bc?d wei Yht)' Clinical indications for surgery: the Knee Society scoring instrument, complaint after the procedure. In one patient from Group
Grou gAY- 20 knees)iln 209 atilentS' the G.L.U.M. (Unicompartmental Knee B, an intraoperative medial tibial plateau fracture occurred,
mean ap © 695 vears: 8 mal%s and 1 2 Prosthesis Outcome Score developed which was treated with screw fixation before implantation of
femaleg' 11 I‘eﬂyknee’s' 9 riaht knees by the Italian Orthopaedic UKRLs the tibial component and did not affect the final outcome or
Grou ’B -20 knees i;] 209 atients: ’ Users Group), and the Functionality postoperative follow-up. One patient with the fixed component
mean F;ge 71 years: 11 ma‘I)es and 9 Score were used for comparison.. had a TVP, but the condition was treated without complications.
females; 8 left knees; 12 right knees. There were no cases of superficial or deep infections.
Comparative conclusions on quality of life:
These results demonstrated that despite more extensive
usage, it was not possible to detect advantages of the
mobile-bearing prosthesis over the fixed-bearing prosthesis
in terms of clinical performance and longevity.
Function:
Comparison proposed by the work: The mobile-bearing prost_heS|s ghoweq a closer approximation
. 8 ) to the normal knee kinematics, with greater and more
Comparison of fixed-bearing and ) O ) . .
. ) . consistent tibial internal rotation, a more stationary medial
. ; - mobile-bearing knee prostheses, with
Period and recruited population: : o femoral condyle, and rollback of the lateral femoral condyle.
a focus on knee kinematics, tibial
Between May 2001 and June 2003, ) D It also presented a lower incidence of radiolucency (with
) . component radiolucency, and clinical ) ) } G
56 knees in 48 patients, 34 males, follow-Up over a period of 2 vears increased radiolucency being a possible sign that the
14 females, with a mean age of 72 P P years. fixation quality may be compromised in this group, though
years and a diagnosis of osteoarthritis . . longer follow-up time is necessary to confirm this fact).
. Assessment tools and time of evaluation ) )
were randomly assigned to two (preoperative, postoperative, or both): Fixed / Mobile
groups for knee arthroplasty. preoperalive, postop ’ ) Range of motion: 110 (85-140) / 112 (90-135)
The comparison was conducted based i
) A Knee score: 91/89
- on the following three criteria: )
Preoperative diagnoses and f ) ) - Function score 84 /85
revious surgical procedures: Types of prostheses used: Kinematic:
prev o Fixed bearing 1) Internal rotation of the tibia .
Non-inflammatory osteoarthritis . . ) Pain: After 2 years
of the medial compartment and/ (Miller/Galante, Zimmer, relative to the femur. Fixed / Mabile
o mechanical %eformity Warsaw, USA 2) Anterior-posterior translation of 46,44
’ the medial femoral condyle. SF-36 score
. Mobile bearing (Oxford, 3) Anterior-posterior franslation ) e
Excluded population: Biomet, UK) of the contact point Preoperative physical: 27 / 29
R . ’ pomt. 2 years, physical 37 / 40
8 andomized . ) 4) Movement of the mobile-bearing.
3 - ) Division of the comparison groups ST . 2 years, mental 52/ 50
Clinical Trial L Clinical indications for surgery:
and characteristics of each group ) b ) - Womac score
(sox, number of patients, mean Non-lnflamm_a\tory osteoarthritis Radiographic: Pre 46/ 54
a’ e mean body wei Yht)' of the medial compartment, Comparison of postoperative radiographs 2 years 74/ 79
= 96 y Welght: mechanical axial deformity immediately after the procedure y
Ixed-Bearing Group (Miller/Calante, <1001 varus or 5 valgus; with those taken after 2 years,
Zimmer, Warsaw, USA): 28 knees: | . . Aus; ) years. Postoperative complications and revisions:
. ) intact ACL without medial-lateral Alignment assessed through the ! . ; ) .
19 males, 9 females; Mean age: subluxation: Flexion contracture Hip-Knee-Ankle (HKA) angle Two patients with a mobile-bearing prosthesis
70 years; Mean BMI: 27.6 n j P . ge. require prosthesis revision before two years:
<15(7; Body weight <90 kg.  |Radiolucency at the bone-implant interface. L '
Progression of osteoarthritis one due to infection and the other due to aseptic
Mobile-Bearing Group (Oxford, Biomet, rrog L loosening of the tibial component.
in the patellofemoral joint and
UK): 28 knees: 20 males, 8 females; the lateral component
Mean age: 74 years; Mean BMI: 26.5 Positioni mp ' Two patients with 3 prostheses (one mobile-bearing
ositioning and alignment of the ) e
foial and femoral components and two fixed-bearing) died from unrelated causes
Eight patients received bilateral implants ) before two years. They were excluded from the final
(always with one knee receiving Clinical: comparison but included in the initial study data.
an lleford '”.‘p'a”‘ and thg other Independent observers evaluated ) . e
receiving a Miller/Galante implant). ) ) Comparative conclusions on quality of life:
preoperatively and annually during
; Both SF-36, Womac, and Knee Society scores
follow-up using scores such as Knee improved during the two-year follow-up period with no
Society Scores, WOMAC, and SF-36 proved auring y PP
significant differences between the two groups.
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Table 2. Detailed data of the references.

Tipe of Pacient . .
Order Study Population Intervention Comparison Outcomes
Period and recruited population:
Between October 2010 and
December 2012, a total of 139
participants were recruited.
Preoperative diagnoses and Comparlson proposed by the worlk: .
revious surcical procedures: Unicompartmental knee prosthesis Function:
P 9 ) P ) § with robotic-assisted surgical technique The SVAS was significantly higher in the manual group, while
Excluded population: Patients with ) ) : . o
) L ) and conventional prosthetic technique, the ROM was greater in the robotic-assisted surgery group,
ligament insufficiency, inflammatory ) )
e ) -, performed by one of the three surgeon and both remained consistent after 2 years of follow-up.
arthritis, deformity requiring Types of prostheses used: .
. . ) ) ) . authors with at least 5 years of
augmentation, neuromotor diseases, | Fixed-Bearing: Surgical technique . . ) .
. . ) ) ) experience in independent practice. Pain: After 2 years
pathologies of the feet, ankles, hips, or | assisted by a robotic arm using Mobile / Fixed
contralateral knee causing significant | the RESTORIS MCK (MAKO ' )
’ ) ) ) Assessment tools and time of evaluation Pre:55.1/52.7
pain or gait alteration, as well as those | Surgical Corp, Fort Lauderdale, (preoperative, postoperative, or both): After 2 years: 5.0/3.0
requiring total knee replacement. FL) with the MAKO Robotic-Arm preop » postop ' ' years: 7 s,
. ) For the comparison, several scores
Interactive Orthopedic system. N ' _— -
Division of the comparison aroups and were used, including OKS (Oxford Knee Postoperative complications and revisions:
. Randomized L P group ! ) ) Score), AKSS (American Knee Society | From the mobile-bearing group, two patients were lost to follow-
4 - ) characteristics of each group (sex, Mobile-Bearing: Conventional . L )
Clinical Trial i ) f ) Score), Forgotten Joint Score (FJS), up due to the need for total prosthesis revision. Regarding the
number of patients, mean age, mean surgical technique using the ) L g . - . .
) o ) Pain Catastrophizing Scale, Pain Visual | evaluation of survival differences (100% in the assisted group and
body weight): Dividided into two groups: Oxford Phase 3 (Biomet, ) - ) ) )
) Analog Scale, Stiffness Visual Analog  |96.3% in the conventional group), long-term follow-up is necessary.
Warsaw, IN) prosthesis. ) e
) ) . Scale (SVAS), patient satisfaction, range
Fixed-Bearing Group: 69 initial ) . : . ek
- T of motion (ROM), and University of Comparative conclusions on quality of life:
participants; 64 underwent the Clinical indications for surgery: I - - )
" ) California Los Angeles (UCLA) Activity At two years, no significant differences were detected by the
procedure; 58 were followed for 2 Osteoarthritis of the medial . - - . X . )
Scale. Complications and revisions over the| study(Is analysis tools. However, in the subgroup of patients with
years; 32 males and 26 females; compartment of the knee . ) ) - o ",
Mean age of 61.8 years requifing surgery 2-year period were also taken into account.| a preoperative University of California Los Angeles Activity Scale
’ value >5, a higher postoperative mean of the Oxford Knee Score
Mobile-Bearing Group: 70 it Data collgctlon was performed by was obs:erved. after two years, mdwatmg a po§S|bIe greater benefit
- an associate/research nurse who of robotic-assisted surgery for more active patients. Nevertheless,
participants; 65 underwent the ) o ) .
) was blinded to the group data at longer follow-up time is required to draw conclusive results.
procedure; One patient crossed over the investioative hospital
from the other group; 54 were followed 9 pial
for 2 years; 28 males and 26 females;
Mean age of 62.6 years; Two patients
were not followed due to the need for
total knee replacement revision.
Period and recruited population:
Between January 2014 and November )
. Function:
2015, a total of 62 patients were
. . Oxford Knee Score
followed through stereometric Comparison proposed by the work: MB/FB
analysis by radiography.. The unicompartmental knee prostheses Pre: 26/ 28
implanted by two experienced orthopedic :
N o R 4 months: 38 /37
Preoperative diagnoses and surgeons using minimally invasive
) . ) ) 12 months: 42 / 41
previous surgical procedures: techniques. During the surgery, tantalum 24 months: 40/ 41
Excluded population: beads measuring 4-6 mm were implanted '
Patients with inflammatory arthritis, in the femoral and tibial periprosthetic . ,
contralateral knee prosthesis, regions for subsequent RSA Pain: ApGs 2 anos
disseminated mali nch sevére Types of prostheses used: ? ! . RAND-36
inated maignancy, se Mobile bearing (Oxford UKA) . , MB/FB
systemic disease, female patients Assessment tools and time of evaluation Pre: 65 (44) /72 (38)
of chlldbearmg age,.and patients Fixed bearing (Sigma UKA) (prgoperatlve, pgstoperatllve, or both): 4 months: 77 (38) /87 (32)
unable to provide written consent. Radiostereometric analysis (RSA) was
Randomized erformed on postoperative day one 12 months: 85 (36) /81 (34
5% L - ) Clinical indications for surgery: P postop y 24 months: 87 (32) /91 (23)
Clinical Trial |  Division of the comparison groups ) and subsequently at 4, 12, and 24
- Patients above 18 years of age
and characteristics of each group - ) months. All RSA data were analyzed ' . -
) eligible for unicompartmental knee - . Postoperative complications and revisions:
(sex, number of patients, mean ) ) o using the same system, and patients ) ) . .
) prosthesis according to the criteria ) - Mobile-bearing: 02 patients did not undergo
age, mean body weight): ) with fewer than 3 visible markers
: ) established by Murray et al. (1998) ) the procedure (absence of ACL).
Mobile-Bearing Group (Oxford ; were excluded from the analysis.
) . . and DePuy International (2009).
UKA): 33 patients, of which 2 did not ) ) —_—
. " Fixed-bearing: 01 patient did not undergo the procedure, and 01
undergo the procedure (due to no In addition to RSA, the study also utilized atient was excluded due to infection 5 weeks after the procedure.
LCA); Mean age of 64 years; 16 males the Oxford Knee Score and a general P p '
and 17 females; Mean BMI of 29 health questionnaire (RAND-36) to assess ’ . ok
Comparative conclusions on quality of life:
overall health. Furthermore, the strength -, - . .
) . . . No statistically significant or clinically relevant differences
Fixed-Bearing Group (Sigma UKA): 32 of the thigh extensors was evaluated, )
) : ) ) ) : were observed. There was recovery of function and
patients, of which 1 did not undergo the with both lower limbs being tested )
) ) strength of the extensor muscles, with no noted changes
procedure and 1 was excluded due to preoperatively and again after 24 months. )
o between the limbs after 24 months of follow-up, and
infection 5 weeks after the procedure; - ) )
good fixation was observed during the same period.
Mean age of 61 years; 17 males
and 15 females; Mean BMI of 28.
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Table 2. Detailed data of the references.

Order .gr:d?/f P::l‘:ll:l?:m Intervention Comparison Outcomes
Period and recruited population:
From September 2015 to February
2017, a prospective, randomized,
Corpunprpsasty vt
A similar perioperative management
Preoperative diagnoses and Types of prostheses used: an d fast-rack surgery program were Funlcllolr?: ) .
orevious surgical procedures: Unicompartmental knee prosthesis implemented for all patients. Knee Overall, there was no §|gn|f|cant d|fference inall
Medial compartmental knee with fixed or mobile bearing scores at the 3-year followjup after the knee scores and maximum knee flexion angles
osteoarthis was performed ortotal knee arthroplasty. " | operation, as well as the clinical outcomes between the MB UKA and FB UKA groups.
' of these three patient groups, were
Excluded population: Mobile: Oxford phase 3 MB UKA recorded; investigated, and compared. Pain:vc(f)l:/lr :Cy ears
() Patients with laeral compartment Fixed: Link FB UKA Various parameters were also recorded Pre:MB - 47,5/FB - 47.5
knee osteoarthritis, knee arthroplasty - [Total: Depuy Sigma PFC PFC TKA[ .~ """ A ’ ” ’
in the contralateral knee, inflammatory |nvest!gatgd, a’.‘d compargd, |nc|udl|ng Syears: 91
arthritis, and disseminated malignancies | ~ Clinical indications for surgery: otperatlvtehtlTe,tlntrzlils pg{: tlvte bleie:mg, Pre: MB \QAOS /FB-9.0
such as AIDS, syphilis, and hepatitis B; The inclusion criteria were: i:ln(‘ilzpzn d:nltr:t.’:ivraas;velnt?n;:iuezcs:; re: 3 y;aal;s 10 e
(ii) Severe systemic diseases, suchas | (i) Patients aged between 50 atter the operation, postoperative o
. rheumatoid arthritis and malignancies; and 80 years at the time of - ; ! - I
6 Rgn_domlzfed (i) Revisional arthroplasty and post- recruitment with dlinical and complications, and a series of knee scores. Postoperative complications and revisions:
Clinical Trial | . .~ . . ! . U . ) There was one case of the original dislocation of the bearing
infection cases; (iv) Female patients of | radiographic evidence (including ’ . . )
childbearing age; (v) Patients unable | anteroposterior and ateral knee Assessmenlt tools and tlmg of evaluation in the MB UKA group. Inlthe FE UKA group, one pgtlfent
{0 provide written informed consent. | radiographs and knee computed (preoperatlvg, postoperative, or both): had femoral component dislocation caused by a fall injury,
fomography [CT]) of non-ateral The following scores were used: and another patient lost their life in a car accident.
[a):(I’Sg;f;::;iz:gp;rs:ghg;;f: cmﬁagﬂz:;;iisv‘::;iza;_r:zss' Hospital for Special Surgery . Cqmparative conclusions on qlua!ity of Iifg:
(sox, number of patients, mean classification levels 2-4. Knee Sgore (HSS) Thls .StLIde indicates that there are nol 5|gn|f|<?ant differences,
age, mean body welght): (i) Competent and wiling to Western Ontario and McMaster with similar Knee Scores between patients with MB and FB. A
3 me}1 and 102 women. with participate in the study. Universities Index (WQMAC) randomized control study using radiostereometric analysis at the
an overall mean age of 6’3_3 (i) Absence of signs of any Pontuag&o da Knee Society (KSS) | 2-year follow-up showed that both groups have good fixation of the
6.9 years, divided as follows: severe neurological disorders. Visual Analog Scale (VAS) tibial components and both demonstrate good clinical progress.
’ (i) Provided informed consent for Oxford Knee Score (OKS) The groups also showed significant improvement in pain and
MB: 60 patients, mean age of the reatment and testing program. Maximum kn_ee flexion angle function, evolving significantly up to 12 months postoperatively.
63 years, mean BMI of 24 Forgotten Joint Score (FJS)
Fgéigz:emn::]gm :fg: 4°f Follow up exceeding 36 months
TKA: 60 patients (data not used
in this review as it concerns
total knee replacement).
Period and recruited population: Function:
A total of 54 patients were recruited . o
during the period from September No difference between FB and MB in KSS, and OKS.
2015 to December 2019. KSS
- . . Pre:FB37.3 82/MB37.1 9.6 (p=09)
Preoperative diagnoses and Comparison proposed by the work: )
previous surgical procedures: Types of prostheses used: Syear:FB908 55/MB90S 4.9 (p=09)
Patients with idiopathic or secondary The first group received FB The patients were assessed at TO OKS
osteoarthritis of the medial femoral PKA Persona Partial Knee (preoperative), T1 (1 year post-surgery), Pre:FB218 37/MB212 37 (p=005)
compartment of the knee. (PPK) ® (Zimmer Biomet, and T2 (3 years post-surgery).The éyear- i:B 43.8 17/ MB 43.8 1 7
Warsaw, Indiana, USA); hypothesis of the current study was that ' oo R
Excluded population: MB implants would perform better than Pain:
The exclusion criteria were: (1) age The second received MB FB implants in PKA in octogenarians. . . .
< 80 years; (2) revi sion arthroplasty; PKA Oxford with Microplasty No difference between F8 and M8 in VAS.
Randommized (3) previous surgery of the affected | instrumentation (Zimmer Biomet, | Assessment tools and time of evaluation VAS
7% Clinical Trial knee (except meniscectomy); (3) Warsaw, Indiana, USA). (preoperative, postoperative, or both): Pre:FB74 12/MB74 15(p=09)
uncontrolled systemic disease; 3 ea;r' FB 1 4 0 9/MB 1 5 0 9 (__'0 )
(5) patient unable to understand Clinical indications for surgery: Using visual analogue scale (VAS), year.reta O o DI p=
the nature of the present study Patients with idiopathic or Knee Society Score (KSS), and Oxford . _— A
- - Postoperative complications and revisions:
secondary osteoarthritis of the Knee Score (OKS). Additionally, data Atlast follow-up (3 years), FB group reported three failures caused
Division of the comparison groups  |medial femoral compartment of the| on implant survival and range of motion by asepic loosening Fou; failures were obsarved in the MB cohart:
and characteristics of each group  |knee; Varus or valgus deformity <| (ROM) were collected. Furthermore, the for beari di' location and two for asenic loosening. The '
(sex, number of patients, mean 3[1; Knee flexion > 10017; Flexion| following radiographic parameters were o for elanng slocatio ) olo S p C 1008 g :
o . . : Kaplan-Meier Curve found no differences in implant survivorship.
age, mean body weight): contracture < 10L; Integrity of measured: Varus/valgus of the femoral
cruciate and collateral ligaments. |  component; Varus/valgus of the tibial Comparative conclusions on quality of fe:
FB PKA Persona Partial Knee (PPK) component; Anteroposterior slope. - s -
group: 25 patients; mean age 823 A(I:cordlng to the main flndlngsloflthe presgnt clmlclal
5 0: 23 women and 2 men trial, MB implants performed similar to FB in PKA in
' ' octogenarians. The FB group demonstrated shorted surgical
MB PKA Oxford: 29 patients; mean age time. No difference was found in patient reported outcome
819 1.0; 25 women ana 4men. measures, ROM, implant positioning, and survivorship.
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However, the consideration that candidates for UKA should be
older and less active has been questioned in the literature, as
described by Salman et al.?8 in their meta-analysis of 6130 knees,
which concluded that young age was not associated with a higher
rate of revisions or lower functional scores, and age alone is not
a contraindication for UKA. Regarding the mean BMI of patients
undergoing partial knee prostheses in the studies that utilized this
index, it was 26.5 (overweight or pre-obese), which differs from the
study by Camanho et al.,2 which was conducted 15 years ago when
obesity was considered an absolute contraindication for UKA due
to limitations in the surgical technique.

Among the preoperative diagnoses, the most frequent was primary
osteoarthritis in all studies.'*2° This fact demonstrates that osteoarthritis
of inflammatory etiology or degenerative nature without inflammation
predominates over post-traumatic and mechanical causes.
Function: Despite the variety of tools used by different studies to
compare the function of UKA, only one of the studies' showed
a difference in results, favoring the FB, but also highlighting the
technical difficulty of using the Oxford prosthesis (MB). This isolated
result in favor of the FB is contradicted by the meta-analysis
conducted by Migliorini et al.?”, where 4696 patients were assessed
and the authors reported not being able to identify the superiority
of one implant type over the other, with no differences found in the
range of motion (p = 0.05), Knee Scoring System (p = 0.9), function
subscale (p = 0.2), and Oxford Knee Score (p = 0.4).

Pain after 2 years: Only one study' showed a slightly lower pain
component in the Bristol score in favor of the FB prosthesis
(St. Georg Sled). The meta-analysis by Zhang et al. assessed 17
studies involving 2612 knees (with a mean follow-up time ranging
from 7 months to 17.2 years) and no significant differences were
observed in clinical and radiological outcomes between MB and
FB prostheses.

Postoperative complications and revisions: Some cases of bearing
dislocation were recorded in the MB groups,'*?° but the rates of
prosthesis revision did not show significant differences between the
groups. Other postoperative complications that were not explored
in this study, such as postoperative infection, also did not have
statistically significant values to distinguish between the groups.
This finding aligns with the results found by Migliorini

et al.,>” who described no difference in revision rate (p = 0.2), aseptic
loosening (p = 0.9), deep infections (p = 0.99), fractures (p = 0.6),
and additional extension of osteoarthritis to the contralateral joint
compartment (p = 0.2) between the two prosthesis types in the
4696 patients analyzed in their meta-analysis. The data is also in

line with the systematic review by Ko et al.?®, which evaluated the
overall reoperation rate per hundred component years in 1,019
knees from 887 patients. This rate was similar between mobile
bearings (1.392) and fixed bearings (1.377).

Comparative conclusions on Quality of Life: In this aspect, no
differences were detected, with significant improvement observed
for both groups. Regarding sports activities after UKA, Arliani
et al.?? reported that the most authorized sports by physicians were
swimming (96.5%) and tennis (51.3%), while football was disallowed
in the postoperative period by all participating surgeons. There are
no studies in the literature demonstrating differences in the return
to sports after surgery in patients undergoing UKA with FB or MB
prostheses. However, the study by Belsey et al.?® compared UKA
with high tibial osteotomy and concluded that both techniques
allow a return to sports activity at a similar or even higher level than
the preoperative period. Patients undergoing osteotomies usually
exhibit a higher level of physical activity in the pre and postoperative
periods. Surprisingly, patients with UKA showed a greater increase
in physical activity in the postoperative period compared to what
they practiced preoperatively.

The study recognizes several limitations that should be considered
when interpreting its findings. Challenges include the difficulty in
reaching definitive conclusions due to the lack of standardization in
assessment tools, introducing variability that may impact outcome
precision. Additionally, the limited availability of relevant literature
poses a challenge, with few studies demonstrating the superiority
of one model over another in postoperative aspects. The inclusion
criteria further narrowed the selection to a small quantity of articles
(7 articles), emphasizing the need for caution in generalizing findings
to a broader context.

CONCLUSION

Based on what is described in the literature, there are still numerous
questions regarding the comparison of the two types of UKA. The major
challenge in reaching conclusions is the standardization of assessment
tools, as different variables can be observed depending on the tool
used. What is known so far is that there are not enough studies to
prove the superiority of one prosthesis type over the other concerning
postoperative function, pain after a 2-year follow-up, complication
rates, postoperative revisions, and quality of life. Prospective and
multicenter long-term studies with standardized methodologies need
to be conducted to clarify the doubts that still surround the scientific
community to provide evidence-based clinical practice.
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