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Oxotron esté contraindicado em: Criangas ¢ jovens menores de 18 anos de idade, gestantes no ultimo trimestre da gravidez e durante o Fen’odo de
lactacao; pessoas que apresentaram reacdes de hipersensibilioade ao loxoprofena ou a qualquer um dos componentes da formula; portadores de
Ulcera peptica, graves disturbios hematologicos, hepéticos ou renals.INTERAEOES MEDICAMENTOSAS; Coadministracdo cautelosa; Anticoagulantes

cumarinicos, hipoglicemiantes sulfonilureicos, antibacteriano fluoroquinolona, metotrexate, sais de litio, diuréticos benzotiazidlicos, anti-hipertensivos.

Oxotron, Loxoprofeno sddico. MEDICAMENTO SIMILAR EQUIVALENTE AQ MEDICAMENTO DE REFERENCIA. 60 mg. Comprimido. USO ORAL. USO ADULTO. Oxotron. Loxoprofeno sddico. APRESENTAGOES. Comprimidos 60 mg: embalagens
com 8,15 ou 30 comprimidos. USO ORAL. USQ ADULTQ, COMPOSIGAO. Cada comgrimido de Oxotron contém: Loxogrofeno s6dico anidro (como loxaprofeno sodico di-hidratado) 60 mg. Excipientes: lactose monoidratada, estearato de magnesio, hiprolose
de baixa subsituicdo, 0xido férrico vermelho. INFORMAGOES TECNICAS AOS PROFISSIONAIS DE SAUDE. INDICAGOES. Oxotron estd indicado como anti-inflamatdrio e analgésico no tratamento de artrite reumatoide, osteoartrite, periartrite escapuloumeral,
processos inflamatdrios osteomusculares do pesco(go, ombro, brago e Iombalgi_ias; como ana,lgésico ¢ anti-inflamatério em pés-cirurgia, pds-traumatismo e pds-exodontia; como analgésico anti-inflamatdrio e antitérmico em processos inflamatorios a?udos do
trato respiratdrio superior (acompanhados ou no de bronquite aguda). CONTRAINDICAGOES. Oxatron esté contraindicado em: Criangas e jovens menores de 18 anos de idade, gestantes no Ultimo trimestre da gravidez e durante o periodo de lactacéo;
pessoas que apresentaram reagoes de hipersensibiidade ao loxoprofeno ou a qualquer um dos componentes da formula; portadores de Glcera peptica, graves distrbios hematoldgicos, hepéticos ou renais; portadores de disfungdes cardiacas graves; indivicuos
com asma induzida por AINE. Este medicamento é contrajndicado Eara menores, de 18 anos. Categoria de risco na gravidez: D (terceiro trimestreg: este medicamento néo deve ser utilizado por mulheres gravidas sem orientagéo médica. Informe imediatamente
seu médico em caso de suspeita de gravidez. ADVERTENCIAS E PRECAUCOES: Oxotron deve ser administrado com cautela em: Pessoas com historico de ilcera péptica; pessoas portadoras ou com histérico de disturbios hematoldgicos;
pessoas portadoras ou com histdrico de disfuncéo hepética; pessoas portadoras ou com histérico de disfuncéo renal; pessoas com dlcera associada ao tratamento prolongado com anti-inflamatdrios néo esteroides, ainda que estejam em uso
de misoBrostol como medida profilatica; pessoas com asma bronquica de qualquer causa; pessoas com disfuncéo cardiaca; pessoas com histria de hipersensibilidade; pessoas com colite ulcerativa; pessoas com doenca de Crohn; pessoas
idosas. Durante tratamento prolongado com Oxotron, exames laboratoriais, tais como urina tipo |, hemograma completo e enzimas hepaticas devem ser realizados periodicamente. Se forem observadas alteragdes, recomenda-se reducéo da
dose ou interrupcao do tratamento. O uso de Oxotron, bem como de outros anti-inflamatérios, pode provocar alteragéo do controle da Xresséo arterial em individuos hipertensos sob tratamento. Alguns efeitos indesejaveis como tontura e
sonoléncia tém sido relatados durante o uso de Oxotron. Para seguranca do paciente, solicitar cuidado ao dirigir e a0 operar maquinas. A seguranca do uso de loxoprofeno sddico na gestagéo néo foi estabelecida, portanto, Oxotron somente
deveré ser administrado a gestantes se os beneficios terapéuticos justificarem os riscos potenciais para o feto (particularmente no terceiro trimestre) bem como durante  lactagéo. Categoria de risco na gravidez; B (primeiro e segundo
trimestres): Este medicamento ndo deve ser utilizado por mulheres grvidas sem orientacao médica ou do cirurgido-dentista. IMTEHASOES MEDICAMENTOSAS: Coadministracéo cautelosa: Anticoagulantes cumarinicos, hipoglicemiantes
sulfonilureicos, antibacteriano fluoroquinolona, metotrexate, sais de litio, diuréticos benzotiazidicos, anti-hipertensivos. REAGOES ADVERSAS. Oxotron pode causar os seguintes efeitos indesejados: rash cutéineo, urticaria, sonoléncia,
edema, dor abdominal, desconforto gastrico, anorexia, ndusea e vomito, diarreia e aumento das transaminases hepéticas, Frurido, lcera péptica, constipagéo intestinal, pirose, estomatite, urticéria, dispepsia, cefaleia, anemia, leucopenia,
eosinofilia, aumento da fosfatase alcalina, palpitacéo, fogachos, febre, sede, distenséo abdominal, tlcera no intestino delgado efou grosso, aumento da presséo arterial, entorpecimento, tontura, trombocitopenia, hematdria, proteindria,
distria, dor no peito e mal estar. Outras reacoes adversas clinicamente significantes: choque, sintomas anafilactdides, crise asmética, Stevens-Johnson, sindrome de Lyel (necrose epidérmica txica), agranulocitose, anemia hemolitica, leucopenia,
trombocitopenia, insuficiéncia renal aguda, sindrome nefrdtica, nefrite intersticial, insuficiéncia cardiaca congestiva, pneumonia intersticial, sangramento gastrintestinal, estenose e/ou obstrucéo do intestin delgado efou grosso, perfuragéo gastrintesiinal,
disfuncéo hepatica, ictericia, meningte asséptica e rabdomidlise. Estes casos devem ser observados cuidadosamente. A terapia com Oxotron deve ser descontinuada imediatamente e adotadas medidas de tratamento apropriadas. Foi reportado que anemia
aplastica pode ocorrer com 0 uso de dro?as anti-nflamatorias ndo esteroides. Em caso de eventos adversos, notifique ao Sistema de Notificacdes em Vigilancia Sanitéria - NOTIVISA, disponivel em www.anvisa.gov.or/hatsite/notivisa/index.him, ou para a
Vigiéncia Sanitéria Estadual ou Municipal. POSOLOGIA E MODO DE USAR. Em geral recomenda-se para o adulto a posologia de um comprimido (60 mg de Loxoprofeno sddico), trés vezes ao dia, por via oral. Em casos agudos podera ser realizada uma
(nica adrministragéo de um a dois comprimidos (60-120 mg de Loxoprofeno sédico), por via oral, ajustando-se a dose de acordo com a idade ¢ os sintomas. No ultrapassar a dose diéria de 180 mg, bem como evitar a administragéo em jejum. A seguranca em

pacientes pediatricos nao foi estabelecida. VENDA SOB PRESCRIGAQ MEDICA. MS - 1.0573.0495. ‘Material técnico cientifico de distribuicéo exclusiva a classe medica’.
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The journal Acta Ortopédica Brasileira, official organ of the Department of Orthopedics and Traumatol-
ogy, Faculdade de Medicina da Universidade de Sao Paulo (DOT/FMUSP), is published bimonthly in
six issues per year (jan/feb, mar/apr, may/jun, jul/aug, sep/oct, and nov/dec) with English version. The
titles, abstracts and keywords are published in English and Portuguese. The publication follows entirely
the international standard of the International Committee of Medical Journal Editors (ICMJE) - Vancou-
ver Convention - and its uniform requirements [http://www.icmje.org/]. Submitted papers are sent for
double-blind peer review evaluation to decide whether they should be published or not, suggesting
improvements, asking the authors for clarification and making recommendations to the Editor-in Chief
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.

ARTICLES FORMAT

NUMBER OF WORDS RECOMMENDED ACCORDING TO THE PUBLICATION TYPE: The cri-
teria 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.

Recommendations for articles submitted to Acta Ortopédica Brasileira

Type of . Maximum number
Article Abstract Number of words References | Figures | Tables of authors allowed
Structured, u 2500
Original t0 200 wo’r dsp Excluding abstract, references, 20 10 6 6
tables and figures
4.000
g‘;‘d/ﬁ;;,/ L\logsztggcw;?gé Excluding abstract, references, 60 3 2 2
P 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.

MANUSCRIPT PREPARATION: The journal Acta Ortopédica Brasileira receives the following types
of contributions: Original Article, Update Article and Review Article. 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. Measures should
be expressed in the International System (Systéme International, Sl), available at http://physics.nist.
gov/cuu/Units and standard units, where applicable.
It is recommended that authors do not use abbreviations in the title and limit their use in the abstract
and in the text.
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 brack-
ets in the Materials and Methods section.
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 ele-
ments, 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 combina-
tions 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.
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.
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-icmje/fags/
clinical-trials-registration/].
CONFLICT OF INTERESTS: As recommended by the ICMJE and resolution of the Brazilian Fed-
eral 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
ACKNOWLEDGEMENTS: Authors can acknowledge financial support to the work in the form of
research grants, scholarships and other, as well as professionals who do not qualify as co-authors of
the article, but somehow contributed to its development.
CORRECTION OF GALLEY PROOFS: As soon as they are ready, the galley proofs in electronic
form will be sent by e-mail to the corresponding author. Authors should return proofs, also by e-mail,
with the necessary corrections within 48 hours maximum after its receipt. This aims to expedite the
review process and publication of the article.
COPYRIGHT: All statements published in the articles are the authors’ responsibility. However, all pub-
lished material becomes the property of the publisher, which shall reserve the copyright. Therefore, no
material published in Acta Ortopédica Brasileira can be marketed without the written permission of the
publisher. All authors of articles submitted to Acta must sign a Copyright Transfer Agreement, which
will take effect from the date of acceptance of the paper.
ORGANIZING THE ELECTRONIC FILE: All parts of the manuscript should be included in a single
file. It should be formed by the cover page, then the text, references, figures (with their captions) and
finally, tables and charts (with their respective captions).
COVERPAGE: The title page should contain:
a) The article category (original article, review article or update article);
b) The full title in Portuguese and English with up to 80 characters. The title should be concise, but
informative;
¢) The full name of each author (without abbreviations); and their institutional affiliations (the units should
be presented in ascending order of hierarchy, e.g. department, faculty/institution, 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.
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articles 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: The article should include at least three and at most six descriptors in Portuguese

and in English, based on the Descriptors of Health Sciences (DeCS) http://decs.bvs.br/ or Medical

Subject Headings (MeSH) of the National Library of Medicine, available at http://www.nlm.nih.gov/

mesh/meshhome.html

INTRODUCTION: The introduction of the article shall present the matter and purpose of the study,

including citations without, however, making an extensive review of the matter.

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
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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
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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
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and administration. Patients’ names, initials, or hospital records should not be included. References
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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
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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
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relevant studies, state the limitations of the study and explore the implications of these results for

future research and for clinical practice
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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 ap-

propriate economic analysis. Avoid priority claim (“this is the first study of ...") or refer to work that

has not yet been completed

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
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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

Therapeutic Studies

Prognostic Studies -
Investigating the Effect of a

Diagnostic Studies -

Economic and Decision

Level Investigating the Results of : o P . " Analyses - Developing an
Patient Characteristic on the Investigating a Diagnostic Test " c
Treatment Outcome of Disease Economic or Decision Model
;g?sﬁ::lll'tyszagﬁizr;ﬁ?ﬁzgnv;gh High quality prospective study? Testing of previously developed Sensible costs and alternatives;
or no statiiticgl\ 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
| intervals =>80% of enrolled patients) reference "gold” standard) analyses
i iew?
(Sgr?ée;?jélcrfgflg \gréevel RCTs Systematic review® of Level | Systematic review® of Level | Systematic review® of Level |
homogeni;usc) studies studies studies
. Development of diagnostic Sensible costs and alternatives;
Lesser quality RCT (eg, < 80% N : ; ) o
followup, no blinding, or improper Retrospective' study c”,tina on coqlsecutl\l{e pat\fents valugs qbtlarwwned ‘”F’m Mm\le(l:ll .
randormization) (with universally applied reference studies; with multiway sensitivity
“gold” standard) analyses
i b 0 b
Prospective? comparative study® Untreated controls from an RCT Systematic review” of Level ll Syst_ematlc review” of Level |
studies studies
]
. ) Lesser quality prospective study
Systematic review® of Level Il - 1
st{idies or Level | studies with (eg, patients enrolled at different
inconsis tent results points in their disease or <80%
followup)
Systematic review® of Level ||
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
Retrospective’ comparative study® Systematic review® of Level Il Systematic review® of Level Il
1] P P Y studies studies
i iew?
S%scg?ergatlc review® of Level lll Case-control study
Poor reference standard
w Case series” Case series Analyses with no sensitivity
analyses
A" Expert opinion Expert opinion Expert opinion Expert opinion

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

5 A combination of results from two or more prior studies.

¢ Studies provided consistent results.

9 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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agdo anfinfiamatiria e antiowdante. Guidados e adverténcias: a curcumina & muito bem tolerada em seu uso por via oral pela grande maioria dos pacientes, sendo raros os relatos
de efeitos prejudiciais. Raramente podem ocorer queixas como desconforto gastrico leve e movimentos intestinais mais frequentes, Precaugoes e adverténcias: o uso da
curcumina por via oral mostrou ser bem tolerada pela maioria dos pacientes, Em casos esporadicos foram relatedos episodios de menor gravidade como desconforio
gastrointestinal. Nao ha relatos de overdose ou efefto taxico grave. Em caso de ocorréncia de reagao de hipersensibilidade, 2 medicado deve ser imediatamente descontinuadae
o5 sintomas avaliados pelo médico. Motore deve ser tomado apenas por via oral. 0s riscos do uso por via de administracao nao recomendada sao 4 nao obtengan do efeito desejado
e a ocoméncia de reagdes adversas indesejadas. Néo ha dados de seguranca relafivo ao uso da curcumina em pertadores de insuficiéncia hepatica efou renal, ndo sendo
recomendavel o uso da medicacdn em pacientes nessas condiches. As doses de tratamento recomendadas nao devem ser excadidas. Informe a0 seu medica ou cirurgigo-dentista
se vocé esta fazendo uso de algum outro medicamento. Nao use medicamento sem o conhecimento do seu médico. Pode ser perigoso para a sua sadde. Gravidez e lactagdo: apesar
(e &0 iaver eslldos concusivos em umanos que mostrem efei negativ na fertiidade humana, alguns estudos realzades em enimals sindlzaram efeto negativo na implantagdo de embrides
3pos usa inetavel de altas doses de exralo etanol da curcuma, Desta maneira sugere-se evitar o uso da curcumina em pacientes om inteng3o de engravidar ou em gestantes. Muleres em
fsade |3ut:§3ﬁ tarmbém devem exilar 0 uso desta medicacao. Categoria de risco na gravide C: Este medicamento nd dewe ser utilzado por mulheres gravidas sem orenfagdo médica ou do
cirurgide-Gentists. Interagdes medicamentosas: é contraindicado para uso em pacientes que estejam fazendo uso de medicagdes que alterem as caracteristicas de coagulagdo
como antiagregantes plaquetarios, anticoagulantes, heparina de baixo peso molecular & agentes trombeliticos, pois, pode haver aumento no risco de casos de sangramento.
Reagdes adversas: o uso da curcumina por via oral mostrou ser bem tolerada pela maioria dos pacientes. Em casos esporadicos foram relatados episadios de menor gravidade
como desconforto gastrointestinal. Nao ha relatos de overdose ou efeito toxico grave. Em caso de ocoméncia de reagao de higersensibllidade, a medicagao deve ser imediztaments
descontinuada ¢ o5 sintomas aviliados pelo médico, Motore dave ser tomado apenas por via oral. (s iscos d0 Lso por via e adminisraga na recomendada s20 a ndo altencéo do efeito
Ugseiado e & ooorréncia de recp:-:s adversas indeseiaras. Néo ha dados de seguranca relelivo a0 uso da curcumina em portadores de insuficiencia hepatica efou rendl, n30 sendo recomandavel
-0Uso da medicacao em patientes nessas congides. As doses de ratamento recomendacas nao devem ser excedidas. Posologia: Motore deve ser ingerido por iz oral, com Um pouco deagua.
A dase habitual para adultos 6 ce 2 cApsulas a cada 12 (doze) horas, 0u Sfa, Guas tomadas tidrias, {otalizando 500mg de medicagdo a casa lomada, ‘S PERSISTIREM CS SINTOMAS, 0 MEDCO
- DEVERA SER CONSULTADO.” VENDA SOB PRESCRIGAO MEDICA. 1S - 1.0573 0442, MB 03 SAP 4437701,
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CONTRAINDICAGOES: OSTEQTRAT estd contraindicado em pacientes com hipersensitildade  qualguer componente da drmula, com hipacalcemia, durante a gravidez,
lactacdo & para pacientes com insuficifncia renal Severa (‘clearance” de creatining < 30 ml/min). INTERAGOES MEDICAMENTOSAS: N foram realizados estudos
formals de Interacdo medicamentosa, entretanto, durante os estudos clinicos ndo foi observada qualquer interacdo clinicamente relevants com outros medicamentos.

OSTEQTRAT. risedronato sédico 35 mg. comprimidos revestidos. USO ORAL. USO ADULTO. Indicagdes: tratamento e prevengdo da osteoporose em mulheres no periodo pds-menopausa para reduzir o risco de fraturas vertebrais e no vertebrais.
Tratamento da osteoporose em homens com alto risco de fraturas. Contraindicacdes: hipersensibilidade a qualquer componente da formula, hipocalcemia, gravidez e lactagdo e para pacientes com insuficiéncia renal severa (“clearan-
ce” de creatinina <30 mL/min), Precaugdes e adverténcias: Alimentos, bebidas (exceto 4gua) e drogas contendo cations polivalentes (tais como: célcio, magnésio, ferro e aluminio) podem interferir na ahsorcéo dos bisfosfonatos
¢ ndo devem ser administrados concomitantemente. Em mulheres mais idosas (> 80 anos), a evidéncia de manutencdo da eficacia de risedronato sddico, € limitada. Alguns bisfosfonatos foram relacionados a esofagites e
ulceracdes esofagicas. Em pacientes que apresentam antecedentes de alteragao esofagica que retardam o transito ou o esvaziamento esofagico (ex. estenosose ou acalasia), ou que séo incapazes de permanecerem em posiao
ereta por pelo menos 30 minutos apés a ingestao do comprimido, o risedronato deve ser utilizado com especial cautela. Os prescritores devem enfatizar a importancia das instrugdes posoldgicas para pacientes que apresentam
antecedentes de alteracdes esofagicas. A hipocalcemia deve ser tratada antes do inicio do tratamento com OSTEOTRAT. Outras alteracdes dsseas e do metabolismo devem ser tratadas quando iniciada a terapia com OSTEOTRAT.
Osteonecrose de mandibula, geralmente associada com extragéo dentdria e/ou infeccdo local foi relatada em pacientes com cancer em regimes de tratamento com bisfosfonatos, principalmente, na administragdo intravenosa. Osteonecrose
de mandibula também foi relatada em pacientes com osteoporose recebendo hisfosfonatos orais. Este medicamento contém lactose. Pacientes com problemas hereditdrios raros de intolerdncia a galactose, a deficiéncia da Lapp lactaseou ma
absorgdo da glucose-galactose, ndo devem tomar esse medicamento. Gravidez e lactacdo: O risco potencial para humanos é desconhecido. Risedronato sddico 6 deve ser utilizado durante a gravidez, se o risco beneficio justificar o potencial risco
para a me e o feto. A decisdo de descontinuar a amamentacao ou o produto deve considerar a importancia do medicamento para mae. Interacdes medicamentosas: Se considerado apropriado, 0STEOTRAT pode ser utilizado concomitantemente
com a terapia de reposicdo hormonal. A ingesto concomitante de medicamentos contendo cations polivalentes (ex. clcio, magnésio, ferro e aluminio) ird interferir na absorgéo de OSTEOTRAT. 0 uso concomitante de antidcidos pode reduzir a
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cuténeas, incluindo angioedema, rachaduras generalizadas e reagdes bolhosas de pele, algumas severas. Raramente observaram-se anormalidades nos testes de funcéo hepética. Relatos laboratoriais: foram observados em
alguns pacientes discreta diminuicao nos niveis de calcio sérico e fosfato, as quais foram precoces, transitdrias e assintomaticas. Posologia: A dose recomendada nos adultos é de 1 comprimido de 35 mg uma vez por semana, por via
oral. Deve ser administrado no minimo 30 minutos antes da primeira refeigéo, outra medicagéo ou bebida (exceto dgua) do dia. Os comprimidos devem ser engolidos inteiros, sem deixd-los dissolvendo na boca ou mastigé-los. Os pacientes devem
utilizar OSTEOTRAT enquanto estiverem na posico vertical, com um copo de dgua (120 mL) para auxiliar a chegada ao estomago. Os pacientes ndo devem deitar por 30 minutos apds ingestéo de OSTEQTRAT. O comprimido de Osteotrat deve
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Contraindicacao: criancas menores de 12 anos. Interacao medicamentosa: Nao se aconselha usar medicamentos que
provoquem irritagdo no estomago durante o tratamento com NISULID® (nimesulida).

NISULID. nimesulida. 100 mg comprimidos. .00 mg comprimidos dispersives. 100 mg / envelope granulado. 50 mg/ml gotas. 10 mg/mi suspensdo oral. uso oral. 100 mg supositerios. uso refal. uso adutto & peciéirico. MS - 1.0573.0301. INDICAGOES: Indicado em condicdes clinicas que requeiram fvidade
anti-nflamatdria, analggsica e anipirética. CONTRAINDICAGOES: Hipersensibilidade & nimesulida ou a qualquer outro componente do medicamento; histéria de hipersensibilidade ao dcido acetilsalicilico ou a outros AINES. Pacientes com tlcera péptica em fase ativa, ulceragdes recorrentes
ou com hemorragia gastrintestinal; paciente com distirbios de coagulagao grave; pacientes com insuficiéncia cardiaca grave; pacientes com disfuncéo renal grave; pacientes com disfuncéo hepatica; criancas menores de 12 anos. A nimesulida ndo deve ser administrada durante a
gravidez ou em mulheres que estejam amamentando. CUIDADOS E ADVERTENCIAS: Raramente nimesulida fof relatada estar associada com reagdes hepéticas sérias, incluindo casos fatais. Pacientes que apresentaram sintomas compativeis com dano hepético durante o tratamento com nimesulida
(por exemplo, anorexia, néusea, vomitos, dor abdominal,fadiga, urina escura ou ictericia) devem ser cuidadosamente monttorados. A administracéo concomitante com crogas hepatotdxicas conhecidas & abuso de &lcool, deven ser evitados curante o tratamento com nimesulida. Pacientes que apresentaram
testes de funcao hepética anormais devem descontinuar o tratamento & nao devem reiniciar 0 tratamento com a nimesulida. Em raras situacGes, onde ulceragdes ou sangramentos gastrintestinais ocorrem em pacientes tratadog com nimesulida, 0 medicamento deve ser suspenso. Em pacientes com
insuficiéncia renal ou cardiaca, cuidado é requerido, pois o uso de AINES pode resultar em deterioracéo da fungéo renal. Pacientes idosos 2o particularmente Sensiveis &s reagdes adversas dos AINES, incluindo hemarragia e perfuragéo gastrintestinal, dano das funcdes renl, cardiaca e hepética. 0 uso
prolongado de AINES em idosos nao é recomendado. A nimesulida deve Ser usada com atencéo em pacientes com histdria de ulceraco péptica ou inflamagdes intestinais. Como os AINES podem interferir na funcéo plaguetéria, eles devem ser usados com cuidado em pacientes com hemorragia inracraniana
e alteragdes da coagulagdo, como por exemplo, hemofiia e predisposigéo 2 sangramento. As droges antinflamtdras néo-esteroidas podem mascarar a febre relacionada & uma infeccdo bcterana Subjacente. Com relago a0 uso da nimesulida em criangas, foram relatades a\gumas Teagles graves,
incluindo raros casos compativeis com sindrome de Reye. O uso concomitante de outros anti-inflamattrios néo-esteroidais durante a terapia com nimesulida no & recomendado. Como os outros ant-inflamatrios néo-esteroidais, a nimesulida deve ser usada com cuidado em pacientes com insuficiéncia
cardiaca congesfive, ipertenséo, prejuizo da fungéo renal ou deplegdo do volume extracelular, que séo altamente suscetiveis a uma reduco no fluxo sangiineo renal. Por ser a ehmman;ao do famaco predommantemen te renal, 0 produto deve ser administrado com cuidado a pacientes com prejuizo da
fungéo hepética ourenal. Em pacientes com clearance e creatinina de 30-80 mlmin, o hé necessidade e auste de dose. Em caso de isfungao renal grave o medicamento & contre-ndicado. Em pacientes com histiria de perturbagGies oculares devido a outros AINES, o ratamento deve ser suspenso

¢ realizado exames oftalmolgicos caso ocorram distirbios visuais durante 0 uso da nimesuida. Pacientes com asma toleram bem a nimesulida, mas  possibiidade de precipitacéo de broncoespasmo nao pode Ser inteiramente excluida. Os riscos de uso por via de administragéo nao-recomendada séo:
anéo-obtengo do efito desejado e ocorréncia de reagdes adversas. Atencdo diabéticos: contém agicar (nas apresentages da suspensdo oal (300 mo/mi), granulado (1,74 g por envelope) e gotas (300 /). GRAVIDEZ E LACTAGA: Categoria de risco de gravidez C: este medicamento o deve ser

utifzado por muheres grévidas sem orient agao médica ou do irurgio-dentista. NTERAGOES MEDICAMENTOSAS: A potencial interagao com glibenclamid, teofilna, varfaina, digorina, cmefdina ¢ uma preperago anidcida ou seja, uma combinagao de idroxido de magneésio  auminio oram estudades
in vivo. Nenhuma interacéo clinica significante foi observada. A nimesulida pode antagonizar o efeitos dos diuréticos e em particular bloguear o aumento da alidade da reina plasmatica induzida pela furosemida. 0 uso concomitante de furosemida e nimesulida requer cautela em pacientes renais ou
cardiacos suscetiveis. A admimstragéo concomitante de nimesulida com anticoagulantes (varfaring) ou dcido acefilsaliciico pode causar efeitos aditivos (aumento do risco de complicagGes de sangramento. Portanto, esta combinagdo néo é recomendada e é contra-indicada em pacientes com disturbios
de coagulacdo graves. Se a combinacéo 3o puder ser evitada, a atividade antricoagulante deve ser cuidadosamente monitorada. S nimesulida for prescrita para um paciente sob terapia com o, os niveis de fitio devem ser monitorados cuidadosamente. Deve-e ter cuidado com pacientes que apresentem
anormaidades hepaticas, particularmente ¢ houver intencé de administrar nimesulida em combinacéo com outras drogas potencialmente hepatotxicas. Nao ha evidéncia de que a nimesulda afete a glicemia em jejum ou a toleréncia  glicose em pacientes diabéticos tratados com sufoniurgias. Pode
haver potencializacéo da acéo da fenitoina. Embora nao tenham sido relatados especificamente com a nimesulida, foram documentadas interaces enre aninflamatGrios néo-esteroidais e ltio, metotrexato, probenecida e nimesulda. Portanto, recomenda-Se cuidado na administragéo concomitante de
nimesulida com qualquer uma destas drogas, devido ao aumento do risco de hemorragias gastrintestinais. Devido ao seu efeito sobre as prostaglandinas renais, os inibidores da prostaglandina-sintetase como a nimesulida podem aumentar a nefrotoxicidade das ciclosporinas. Recomenda-se tomar NISULID
apds as refeicdes. Néo se aconselha a ingesto de bebidas alcadlicas durante o tratamento. REACOES ADVERSAS: Pele e tecidos subcutaneos: prurido, rash e sudorese aumentada. Gastrintestinais: diarréia, nausea e vamito. Hepatohiliar: alteragdes dos parametros hepticos (fransaminases),
geralmente transitorias e reversiveis. Casos isolados de hepatite aguda, faléncia heptica fulminante (algumas fatalidades foram relatadas), ictericia e colestase. Sistema nervoso: tonturas e vertigens. Sistemas visual e auditivo; raramente visdo borrada. Sistema cardiovascular:
hipertensao. Renais: raramente: disiiria, hematiria e retengao urinria. Sistema sangiiineo e infético: raramente: anemia ¢ eosinofila. Sistema imunoldgico: raramente hipersensibilidade. Sistema endocrino: raramente hipercalemia. Respiratarios: casos isolados de reagdes anafildticas
como dispnéia, asma e hroncoespasmo, principalmente em pacientes com histGrico de alergia ao cido acetilsalicilico e a outros AINES. Distiirhios gerais: edema. POSOLOGIA: USO PARA ADULTOS E CRIANGAS ACIMA DE 12 ANOS. Comprimidos: 50 - 100mg (/2 a 1 comprimido tomado com
172 copo de dgue) duas vezes ao dia, podendo alcancar até 200 mg duas vezes ao dia. A administracao é por via oral. Comprimidos dispersiveis: 100mg (1 comprimido) duas vezes ao dia, podendo alcancar até 200 mg duas vezes ao dia. Dissolver o comprimido em 1/2 copo de agua (100 mL) ou, se preferir,
0 comprimido poderé ser deglutido inteiro, Sem a necessidade de dissolucéo prévia. A admmistragéo ¢ por via oral. Granulado: 50 a 100mg (1/2 a 1 envelope dissalvido em um pouco de &gua ou suco) duas vezes o dia, podendo alcangar até 200mg duas vezes ao dia. A administragéo & por via oral.
Suposifrios: 1 supositrio de 100mg duas vezes ao dia, podendo alcangr até 200meg (2 supositrios de 100mg) dues vezes ao dia. Aplicr o Supositiio por v retal. Gotas: administar 1 gota (2.5mg) por kg de peso, duas vezes ao dia, diretamente na boca da crianca ou se preferi ilida em um pouco
de dgua acucarada. Lembramos que cada ota contém 2,5mg de nimesulida e cada mL de NISULID contém 50mg de nimesulida. Cada mL do produto contém 20 gotas. Suspenséo: a posologia recomendada é de Smg/kg/dia - fraconada a it méico em s administraces. Agitar antes de usar.
Colocara dose recomendada no copo-medica que acompanhia o poduto & pedi para  crianca tomar pea boca (1L da suspenséo contém 10mg de nimesulca). Pacientes com insufcenca da funcdo renal: o hé necessidade de ajuste de dose em pacientes com insuficiéncia renal moderada, Em casos
de nsuficiéncia renal rave o medicamento & contra-indicado. Pacientes com insuficiéncia hepética: contra-indicado em pacientes com insufiiancia hepética. VENDA SOB PRESCRIGRO MEDICA. SE PERSISTIREM S SINTOMAS, 0 MEDICO DEVERA SER CONSULTADO. Material trico cientiico de distrbuiéo
exclusiva a classe médica - Documentagéo Cientifica e informagdes adicions estao a disposicéo da classe médica, mediante soficitacao. MB_ 05 SAPA094207(A)09/09.
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PROGNOSTIC FACTORS IN PATIENTS WITH PRESSURE SORES
IN A UNIVERSITY HOSPITAL IN SOUTHERN BRAZIL
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ABSTRACT

Objective: Despite advances in medical care, patients who
are hospitalized or have spinal cord injuries often develop
pressure sores. The objective of this study was to describe
the epidemiological characteristics of pressure sores and
evaluate factors associated with recurrence and cure. Methods:
In this historical cohort study, clinical and laboratory data
were collected from medical records between 1997 and 2016.
Results: Sixty individuals with pressure ulcers were included;
mean patient age was 38.1+16.5 (37.0) years, 83.3% were
men, and 86.8% identified as white. Most patients (85.1%)
had paraplegia, amputation, or trauma of the lower limbs with
motor sequelae; the remainder (14.9%) were quadriplegic.
Most (78.3%) underwent surgery, and the mean follow-up time
was 1.8x2.5 years. The lesions were cured in 25 patients; they
recurred in 25% of the patients, and recurrence was seen to
be associated with the location of the lesions. Patients with
recurrent lesions had more medical consultations and a longer
treatment time. Individuals whose ulcers had healed had fewer
lesions, higher body mass index (BMI), and a higher proportion
of these patients underwent surgery. Conclusions: BMI and
location and number of lesions are prognostic factors. Level
of Evidence IV, Case Series.

Keywords: Pressure ulcer/epidemiology. Pressure ulcer/mortality.
Surgery, plastic. Recurrence. Spinal cord injuries.

RESUMO

Objetivo: Apesar do progresso dos cuidados médicos, os pacientes
hospitalizados ou com lesbes medulares frequentemente desen-
volvem Ulceras de pressédo. O objetivo deste estudo foi descrever as
caracteristicas epidemioldgicas das tlceras de presséao e avaliar 0s
fatores associados a recorréncia e a cura. Métodos: Neste estudo de
coorte histdrico, foram coletados dados clinicos e laboratoriais de
prontuarios médicos de 1997 a 2016. Resultados: Sessenta individuos
com Uulceras de presséo foram incluidos. A média de idade dos
pacientes foi 38,1 = 16,5 (37,0) anos, 83,3% eram homens e 86,8%
foram identificados como brancos. A maioria dos pacientes (85,1%)
tinha paraplegia, amputagc&o ou trauma nos membros inferiores com
sequelas motoras; 0s restantes (14,9%) eram tetraplégicos. A maioria
dos pacientes (78,3%) foi submetida a cirurgia e o tempo médio de
acompanhamento foi 1,8+2,5 anos. A cicatrizag&o das lesées foi
observada em 25 pacientes, houve recorréncia em 25% dos pacientes
e verificou-se que estavam associadas a localizagéo das lesées. Os
pacientes com lesbes recorrentes tinham maior nimero de consultas
médicas e maior tempo de tratamento. Os individuos cujas dlceras
cicatrizaram tinham menos les6es, maior indice de massa corporal
(IMC) e maior proporcao deles foi submetida a cirurgia. Conclusées:
O IMC, a localizagéo e o numero de lesées séo fatores prognosticos.
Nivel de Evidéncia IV, Série de Casos.

Descritores: Lesao por pressao/epidemiologia. Lesao por pressao/
mortalidade. Cirurgia pléstica. Recidiva. Traumatismos da medula espinal.
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INTRODUCTION

Pressure sores are lesions caused by local ischemia in debilitated
patients, who are chronically ill or suffer from spinal cord injury.
Friction, moisture and the presence of bony protuberances in
contact with support surfaces are risk factors for the development
of these sores'

Pressure sores have a negative impact on patients’ quality of life
and cause a considerable increase in hospital costs. Preventing
the development of new lesions and their recurrence after treatment
is fundamental to improving quality of life and reducing healthcare
expenses.? A study conducted in the Netherlands in 2013 found that
the average cost for treatment of multiple sores was approximately
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40,882 Euros.® In the United States (US), 2.5 million sores are treated
annually at a cost of 11 billion US dollars.!

Despite advancements in healthcare, the prevalence of pressure
sores remains high, so much that in developing countries, more
than 90% of patients with spinal cord injuries have pressure sores.*
The prevalence of pressure sores in hospitalized patients is 16.9%
in Brazil® and 18.1% in Europe.® In Nebraska, the incidence is 8.5%
in tertiary hospitals and 23.9% in nursing homes.”

Recurrence rates reach 70% after reconstructive surgery® as such
patients have multiple risk factors: skin insensitivity, incontinence, im-
mobility, joint contractures, muscle spasms and other comorbidities.?
Few studies have identified clinical and biochemical factors related
to the post-treatment prognosis of patients with pressure sores. This
study aims to evaluate the clinical and biochemical characteristics of
individuals with pressure sores treated at a service that is regarded
as areference in plastic surgery in South Brazil, and to identify the
characteristics associated with recurrence after curative treatment.

METHODS

Sample

This is a cross-sectional analytical study of adult individuals with
pressure sores treated at the plastic surgery outpatient clinic of
Polydoro Ermani de Sao Thiago, a public and tertiary University
Hospital of Federal University of Santa Catarina (HU/UFSC) in
Florianopolis — Brazil, between 1997 and 2016. Eligible patients
were identified from the outpatient and surgical attendance record,
and recruited by phone calls or during routine outpatient visits.
The individuals or their family members were invited to participate
in the study and to sign the informed consent form. Clinical data
was extracted from the medical records and biochemical data
was obtained from the laboratory registration system. Patients with
insufficient registration data in their medical records were excluded.
Data on the following clinical and demographic variables were
collected: gender, age, race, body mass index (BMI), presence
of caretaker, smoking status, alcohol status, comorbidities (hy-
pertension, diabetes mellitus (DM), dementia, previous stroke,
myelomeningocele), disability (paraplegia, injury or amputation
of lower limbs, quadriplegia). The appearance of pressure sores
after hospitalization, outpatient nutritional follow-up, and number
of medical consultations with the plastic surgery staff were also
evaluated. Severity was evaluated according to the location and the
number of sores. With regard to treatment, the conduct of reparative
surgery and the total time of treatment were documented. Surgical
treatment was decided at the discretion of the attending plastic
surgeon, and was based on clinical assessment of the patient and
the severity of the lesion.

Laboratory tests

The following biochemical variables were analyzed: hemoglobin,
leukocyte count, fasting glucose, creatinine, serum sodium and
prothrombin activation time (PAT). The test results were expressed
in absolute values.

Statistical analysis

The patients were divided into two groups: presence of recurrence,
and absence of recurrence with progression to cure. Bivariate
analysis was used to compare the groups with regard to each
clinical and biochemical characteristic of interest.

The mean and standard deviation (SD) of normally distributed
numerical variables were compared using the Student’s t-test.
The medians of non-normally distributed numerical variables were
compared with the Mann-Whitney test. Qualitative variables were
expressed in frequencies (%); the Chi-square test or Fischer’s exact

test was used to analyze them where required. Values of p<0.05
were considered to be statistically significant.

The statistical program Statistical Package for the Social Sciences,
version 17.0 (IBM SPSS statistics, Chicago, lllinois, US) was used
to conduct the tests.

The study protocol met the ethical precepts of the Helsinki Declara-
tion and was approved by the Human Research Ethics Committee
of UFSC under the number 1215312.

RESULTS

Patients characteristics

Between 1997 and 2016, 92 patients with pressure sores were
identified as eligible for this study. Thirty-two patients were excluded
due to incomplete clinical data.

In total, 60 patients suffering from pressure sores were included in
the study. The average age was 38.1 = 16.5 (37.0) years, 83.3% were
male and 86.8% identified as white. The majority (85.1%) suffered
from paraplegia, amputation or trauma of the lower limbs with motor
sequelae, 14.9% suffered from quadriplegia, and 10% had myelome-
ningocele. 3.4% of the patients had had previous stroke, 1.7% had
dementia and 1.7% had developed the sores after hospitalization.
Among those with paraplegia, 26.5% were victims of stab wounds
or firearm injuries, 23.5% were victims of road accidents and 14.7%
of falls. Among individuals who suffered amputation or trauma to
the lower limbs, 50.0% were victims of road accidents and 50% of
falls. Among those with quadriplegia, 25.0% were victims of stab
wounds or firearm injuries and 25.0% of road accidents.

With regard to the location of the pressure sores, 47.5% were sacral,
37.3% ischial, 8.5% trochanteric, 3.4% calcaneal and 3,4% in other
sites. Two or more sores were present in 40.7% of the patients, and
the commonest combinations were sacral and trochanteric sores
(33.3%), and sacral and ischial sores (29.2%).

Most (78.3%) of the patients underwent plastic surgery. The mean
follow-up time was 1.8 2.5 years. Twenty-two (36.7%) were lost
to follow-up, 10 (16.6%) remain under follow up, 25 (41.7%) were
considered cured and 3 have (5.0%) died. Of the 60 patients, 25%
have suffered from recurrent lesions at some point during follow-up.
The mean time to recurrence after treatment was 0.9 2.6 years.
The clinical and biochemical characteristics of the study participants
are described in Table 1.

Clinical and biochemical characteristics of individuals with pres-
sure sores, according to recurrence of lesions after treatment

On comparing individuals with and without recurrence after treatment,
(Table 1) recurrence was found to be associated with a higher rate
(8 or more) of outpatient visits with the plastic surgery team (80% vs.
37.8%; P = 0.005) and longer follow-up (1.8 vs. 0.8 years; P = 0.007).
There was a difference in recurrence rate according to the location
of the sores (P = 0.037): a higher rate of sores recurred in the sacral
region (571 vs. 44.4%) and a lower rate in the ischial region (14.3 vs.
44.4%). There was no difference in relation to age, gender, race, BMI,
presence of caretaker, smoking status, alcohol status, comorbidities
(SAH, DM, CVA, myelomeningocele), disabilities (paraplegia, injury
or amputation of lower limbs, quadriplegia, appearance of lesion
during hospitalization, outpatient nutritional follow-up, number of
sores, conduct of reparative surgery, hemoglobin levels, leukocytes,
fasting glucose levels, creatinine, sodium and PAT.

Clinical and biochemical characteristics of individuals suffering
from pressure sores, according to the healing of the lesions

Individuals who were completely healed had a higher median
BMI (23.3 vs. 19.7 kg/m?; P = 0.024), higher mean hemoglobin
(12.2 2.5vs. 9.7 3.6 g/dl; P = 0.033) and higher rate of undergoing
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Table 1. Clinical and biochemical characteristics of patients with pressure sores, according to post-treatment recurrence with the Plastic Surgery staff.

Characteristic N All Recurrence Non-Recurrence p
N = 60 (100%) N =15 (25%) N =45 (75%)
Age* 59 38.1+16.5(37.0) 414 +17.1(38.0) 37.0 + 16.3 (34.5) 0.433"
Male, n (%) 60 50 (83.3) 11(73.3) 39 (86.7) 0.2501
White, n (%) 53 46 (86.8) 11(73.3) 35(92.1) 0.090'
Body Mass Index, n (%) 17 22.2+3.2(22.0) 23.6 3.7 (23.0) 21.4+28(21.9) 0.200!
Have a caretaker, n (%) 47 32(68.1) 10(71.4) 22(66.7) 1.00'
Current Smoker, n (%) 51 12 (23.5) 3(23.1) 9(23.7) 1.00'
Current Drinker, n (%) 49 2(4.1) 1(7.7) 1(2.8) 0.464'
Diabetes Mellitus, n (%) 60 2(3.3) 0 2(4.4) 1.00'
Hypertension, n (%) 60 3(5) 2(3.3) 1(2.2) 0.151f
Stroke, n (%) 58 2(3.4) 1(7.1) 1(2.3) 0.428'
Dementia, n (%) 59 1(1.7) 0 1(2.2) 1.000¢
Myelomeningocele, n (%) 60 6(10) 2(13.3) 4(8.9) 0.634'
Disability: 47 0.086'
--- Paraplegia/Limb amputation, n (%) 40 (85.1) 14 (100) 26 (78.8)
--- Quadriplegia, n (%) 7(14.9) 0(0.0) 7(21.2)
Lesion after Hospitalization, n (%) 60 1(1.7) 0 1(2.2) 1.00'
Outpatient Nutritional Follow-up, n (%) 60 7(11.7) 2(3.3) 5(11.1) 1.00'
Over 8 visits to plastic surgery, n (%) 60 29 (48.3) 12 (80) 17 (37.8) 0.0059
Two or more sores, n (%) 59 24 (40.7) 8 (57.1) 16 (35.6) 0.151¢
Ulcer location: 59 0.037¢
--- Sacral, n (%) 28 (47.5) 8 (57.1) 20 (44.4)
- Ischial, n (%) 22 (37.3) 2(14.3) 20 (44.4)
--- Trochanteric, n (%) 5(8.5) 1(7.1) 4(8.1)
--- Calcaneus, n (%) 2(34) 1(7.1) 1(2.2)
--- Others 2 (3.4) 2(14.3) 0(0.0)
Surgery, n (%) 60 47 (78.3) 14 (93.3) 33(73.3) 0.153f
Cure, n (%) 38 25 (65.8) 8 (72.7) 17(63) 0.714'
Treatment time (year)* 54 1.8+25(1.0) 3.7 +3.5(1.8) 1.2+1.6(0.8) 0.007™
Death, n (%) 38 3(7.9) 1(9.1) 2(74) 1.00'
Hemoglobin* (g/dl) 45 114 +£3.0(12.2) 11.4+£34(12.1) 11.4+£29(12.2) 0.943!
Leukocytes* (thousand/mm?) 42 8967 + 3622 (7950) 9250 + 4202 (8250) 8854 + 3436 (7880) 0.759"
Fasting glucose™ (g/dl) 27 93.8 +18.3 (91) 96.7 + 26.0 (91.0) 93.0 + 16.3 (89.0) 0.953"
Creatinine* (mg/d|) 34 0.8+0.3(0.7) 0.8+0.3(0.8) 0.7+0.3(0.7) 0.236™
Sodium* (mEq/L) 23 138.1 + 4.4 (139.0) 138.3 2.4 (139.0) 138.1 + 25.1 (138.5) 0.759"
Prothrombin activity time* 24 78.0+12.0(76.8) 82.3+13.3(77.5) 758+ 11.1(76.8) 0.216"

*Mean = standard deviation (median); m: Mann Whitney test; f: Fisher's exact test; q: chi-square test; t: Student’s t-test.

plastic surgery (92.0% vs. 61.5%; P = 0.034). (Table 2) This group
had the lowest proportion of individuals with two or more pressure
sores in various regions (28.0% vs. 66.7%; P = 0.036). There
was no difference in relation to age, gender, race, presence of
caretaker, smoking status, alcohol status, comorbidities (SAH,
DM, CVA, myelomeningocele), disabilities (paraplegia, injury or
amputation of lower limbs, quadriplegia, prolonged hospitaliza-
tion, outpatient nutritional follow-up, number of visits with plastic
surgery team, leukocyte count, fasting glucose levels, creatinine,
sodium and PAT.

DISCUSSION

The mean age of the participants in our study is similar to the 29 to 34
years described by Arora et al.® and Costa et al.'® These differ from
those of other studies, which had a mean participant age ranging
between 56 to 60 years. This is because their study population
comprised patients with lesions secondary to immobility from long
periods of hospitalization.""* In our study, only a minority of patients
(7%) fitted this profile. The majority of our patients had spinal or
congenital (myelomeningocele) traumatic lesions similar to those
described by Yamamoto et al.,'® in which 49% of the paraplegic
patients had experienced trauma. Pressure sores are commoner
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in males,'®3'* possibly because they tend to be more exposed
to situations involving the risk of trauma with spinal cord injury.'
With regard to the location of pressure sores, sacral sores tend to
be commonest, varying from 72 to 87% in Hospital Sao Paulo'416
and 32% in Hospital das Clinicas.”® These findings are similar to
ours, and suggests that many of these patients remain in the dorsal
decubitus position for a prolonged time.

The treatment of pressure sores can be divided into systemic and
local options, and the latter can be subdivided into conservative
and surgical. Surgical treatment of pressure sores is the therapeutic
option of last resort, and is indicated for wounds refractory to clinical
treatment or when fast scarring of the lesion is required.”” Even then,
reparative plastic surgery is indicated in 71% to 78% of patients.?'°
The recurrence rate of lesions is usually high and ranges from 11%
t0 63%.'0111318-20 Rgcurrence rates in the last century reached 70%.8
The high recurrence rate even after treatment implies that the initial
causative factors had not been resolved, and also that complications
persist."" In United Kingdom, low recurrence rates (6% after 33
months) are due to the implementation of a multidisciplinary patient
follow-up program not reported in the other studies.?

With regard to prognostic factors, smoking and comorbidities
have been associated with an increased prevalence of pressure
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Table 2. Clinical and biochemical characteristics associated with cure after plastic surgery treatment.

Characteristic N Al Cure Non-Cure P
n = 38 (100%) N = 25 (66%) N = 13 (34%)
Age* 37 39.2 +17.4 (35.0) 35.4 +145(33.0) 46.2 + 20.4 (43) 0.071!
Male, n (%) 38 30(78.9) 21 (84.0) 9(69.2) 0.407"
White skin color, n (%) 33 29 (87.9) 19 (86.4) 10(90.9) 1.000"
Body mass index* 14 225+3.4(22.1) 23.6+3.3(23.3) 19.8+ +1.8(19.7) 0.024™
Have a caretaker, n (%) 32 23(71.9) 16 (76.2) 7(63.6) 0.681f
Current Smoking, n (%) 34 4(11.8) 2(8.3) 2 (20) 0.564'
Current Alcoholism, n (%) 33 1(3.0) 0(0.0) 1(11.1) 0.273'
Diabetes mellitus, n (%) 38 2(5.3) 0(0.0) 2(15.4) 0.111f
Hypertension, n (%) 38 3(7.9) 1(4.0) 2(15.4) 0.265'
Stroke, n (%) 37 2(5.4) 0(0.0) 2(15.4) 0.117"
Dementia, n (%) 37 1(2.7) 0(0.0) 1(7.7) 0.351f
Myelomeningocele, n (%) 38 5(13.2) 3(12.0) 2(15.4) 1.000'
Disability: 32 0.637"
---Paraplegia or Limb Amputation, n (%) 26 (81.3) 17 (77.3) 9(90)
--- Quadriplegia, n (%) 6(18.8) 5(22.7) 1(10.0)

Lesion after hospitalization, n (%) 38 1(2.6) 0(0.0) 1(7.7) 0.342'
Outpatient nutritional follow-up, n (%) 38 5(13.2) 4(16.0) 1(7.7) 0.643'
Eight or more visits, n (%) 38 20 (52.6) 14 (56.0) 6 (46.2) 0.734f
Two or more sores, n (%) 37 15 (40.5) 7 (28.0) 8(66.7) 0.036'
Surgery, n (%) 38 31(81.6) 23(92.0) 8(61.5) 0.034'
Death, n (%) 38 3(7.9) 1(9.1) 2(7.4) 1.000'
Hemoglobin (g/dl) * 28 11.4+3.0(12.2) 12.2+25(12.9) 9.7 £3.6 (10.5) 0.033!
Leukocytes (/mmd) * 26 9.083 + 4.168 (8.000) 8.411 £3.773 (7.144) 10.353 + 4.800 (9.930) 0.178™
Fasting glucose (g/dl) * 14 91.7 + 19.5 (90.0) 88.6 + 12.7 (89.0) 97.8 +29.0 (92.0) 0417
Creatinine (mg/d|) * 18 0.8+0.3(0.8) 0.7+0.3(0.7) 0.9+0.3(0.8) 0.112m
Sodium (mEq/L) * 15 138.8 + 4.8 +(139.0) 137.9+ 2.4 (139) 139.7 + 6.7 (138) 0.857™
Prothrombin activity time * 21 81.5+ 11.0(78.5) 81.3+12.1(76.8) 81.9+9.7 (80.4) 0.945!

*Mean = standard deviation (median); t: Student’s t-test; f: Fisher’s exact test; m: Mann Whitney’s test.

sores in patients with spinal cord injury.?' Similarly, Berlowitz et al.??
demonstrated that bedridden or wheelchair-bound patients with
low hemoglobin levels have a lower rate of cure of pressure sores.
Later, the same group identified factors significantly associated
with the presence of sores, including change in level of awarenes,
being bedridden or wheelchair bound, poor nutritional intake and
hypoalbuminemia.?® However, there is little evidence to justify
the routine use of nutritional supplements, biological agents and
adjuvant therapies when compared with standard therapies.?
Recurrence rates are the main problem in pressure sore reconstruc-
tions. Recurrence has been associated to glycated hemoglobin
level exceeding 6%, repeating the same flap already used in a
surgery that recurred’® and being African-American."2® Skin color
did not attain statistical significance in our study, and Guihan
et al." notes a probable bias in their race criterion related to the
socioeconomic status of the patients evaluated. The permanence
of cure does not depend on adequate surgical treatment in selected
patients, but rather on a combination of factors. Multidisciplinary
care, focus on the nutritional state of the patient, and use of
prophylactic measures are important.'

We would like to address some limitations to the present study. Con-
sidering the prevalence of pressure sores in the general population,
the number of patients included in the study is small. However, the
University Hospital is a tertiary center for plastic surgery and cares
for individuals from the entire state of Santa Catarina, which is one
of the smallest states in Brazil. In addition, the study’s sample size
is similar to that of other studies on pressure sores.?'01.132022 Qng
of the problems in understanding the recurrence of pressure sores

is the lack of clear terminology for evaluating sores that develop in
the same anatomical region. When a sore develops, it may represent
an incomplete healing of the previously treated sore or a new lesion
adjacent to a healed sore. In our study, we defined recurrence as
the appearance of a lesion in a previously treated location that had
been considered healed after clinical assessment by the attending
physician. As this is a retrospective study, specific characteristics
relating to the severity of the ulcers (e.g. size and depth) were not
available from the medical records and thus could not be described.
Finally, the study could not evaluate the surgical techniques used
to treat the pressure sores, as these depended on the discretion
of the attending physician and the patient’s clinical state.

This study enables us to conclude that the commonest cause of
pressure sores are spinal cord injuries associated with trauma or
congenital diseases, and they are most commonly located in the
sacral and ischial regions. The majority of these patients undergo
plastic surgery, and the recurrence rates of post-treatment lesions
are similar to those found worldwide. Recurrence is associated
with the location of the lesions, higher number of medical con-
sultations and longer time of treatment. Cure is associated with
higher BMI, higher mean hemoglobin, lower number of sores and
plastic surgery treatment.
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ABSTRACT

Obijective: This study evaluated the physical and functional char-
acteristics of Turkish patients with knee osteoarthritis and how
this disease affects their physical and functional status. Methods:
This study included 320 patients, who were evaluated to assess
body mass index (BMI) and Hospital for Special Surgery (HSS)
score in terms of age, sex and functional characteristics. Results:
Mean patient age was 66.92+8.89 years and mean BMI was
31.02+5.20 kg/m?. Mean patient HSS score was 58.70+11.08.
According to their sit-to-stand test results, 33% of the patients
(n=104) were found to be independent. There was a significant
relationship between BMI and functional activity score (p<0.05).
Conclusions: The majority of the patients in our study were female
and obese, and had low functionality levels. Function in patients
with OA is restricted as a result of excess weight, so preventive
measures can help Turkish patients with OA maintain their ideal
weight. Furthermore, patient education can be help this population
acquire the habit of regular exercise in order to reduce pain
and improve their physical activity and quality of life. Level of
Evidence IV, Case Series.

Keywords: Osteoarthritis. Knee. Disability evaluation. Body weight.

RESUMO

Objetivo: Este estudo avaliou as caracteristicas fisicas e funcionais
dos pacientes turcos com osteoartrite € cormo essa doenga afeta seu
estado fisico e funcional. Métodos: O estudo incluiu 320 pacientes
que foram avaliados quanto ao indice de massa corporal (IMC) e
quanto ao escore Hospital for Special Surgery (HSS), em termos
de idade, sexo e caracteristicas funcionais. Resultados: A média
de idade dos pacientes foi 66,92 + 8,89 anos e a média do IMC
foi 31,02 = 5,20 kg/m?. A média do escore HSS dos pacientes foi
58,70 + 11,08. De acordo com os resultados do teste sentar/levantar,
observou-se que 33% dos pacientes (n = 104) eram independentes.
Houve relagéo significativa entre IMC e escore de atividade funcional
(p < 0,05). Conclusdes: Amaioria dos pacientes em nosso estudo era
do sexo feminino e obesos e tinham niveis baixos de funcionalidade. A
fungéo dos pacientes com OA foi restrita em decorréncia do excesso
de peso, de modo que as medidas preventivas podem auxiliar 0s
pacientes turcos a manter o peso ideal. Além disso, a educagéo
dos pacientes pode ajudar essa populagdo a adquirir o habito de
exercicios regulares para reduzir a dor e melhorar a atividade fisica
e a qualidade de vida. Nivel de Evidéncia IV, Série de Casos.

Descritores: Osteoartrite. Joelho. Avaliagéao da deficiéncia. Peso corporal.
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INTRODUCTION

Osteoarthritis (OA) is the most prevalent chronic rheumatic disease,
and is the leading cause of pain and disability in most countries
worldwide. Several epidemiologic studies have investigated risk
factors for knee OA, finding a consistent association between the
incidence or progression of knee OA and age, obesity, weight
change, sex, history of knee injury, occupational physical demands,
physical activity, lifestyle and geographic regions.! The literature
contains reports that physical characteristics, quality of life, pain,
joint motion limitation, and functional activities of patients with knee
OA are affected at different levels.3

The prevalence of OA varies in different geographic regions.! Activ-
ities such as sitting on the ground, kneeling, sitting cross-legged,
squatting and performing the salaat (a form of Islamic prayer) are
common in Asian, Far Eastern, and Middle East cultures. During
these activities which require high knee flexion, OA process can be
triggered because of the increased pressure applied to the knee.*
Frequent repetition of these activities, which are an important part of
daily life, leads to an increased incidence of OA in these societies.
As in Far Eastern and Middle Eastern countries, the incidence of
OA in Turkish population increases each year due to risk factors
resulting from similar activities frequently performed by people in
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their daily lives, which, in turn, leads to significant limitations on their
functional activities. It is estimated that 4% of the elderly Brazilian
population has OA, with the knee being the second joint most
affected by this disease, in 37% of cases.® In a study conducted
on the prevalence of OA in Turkey, the prevalence of symptomatic
knee OA in the population over 50 years of age was determined
to be 14.8%.° Several studies have investigated the incidence and
functional and physical impacts of OA in communities with life styles
similar to Turkey,” but no studies have investigated the functional
and physical effects of OA on this population. The purpose of this
study is to evaluate the physical and functional characteristics of
osteoarthritis patients and how OA affects the physical and functional
status of patients with knee OA in Turkish society.

MATERIALS AND METHODS

A total of 320 patients (63 men and 257 women, mean age 66
years; range 40-87) with knee OA were included in the study.
These patients were divided into 4 groups according to age: 40-59,
60-69, 70-79 and 80-89 years.

Body Mass Index (BMI) was defined as weight in kilograms divided
by the square of patient’s height in meters. Patients were stratified
by obesity status into 4 groups according to their BMI values: <25
kg/m2 (underweight), 25-29.9 kg/m? (overweight), 30-39.9 kg/m?
(obese), and =40 kg/m2 (morbidly obese).

Physical knee function was evaluated in all patients using the
Hospital for Special Surgery (HSS) knee score criteria, which
is based on a total of 100 points. The score is divided into the
following categories: lack of pain (30 points); function (22 points);
range of motion (18 points); muscle strength (10 points); flexion
deformity (10 points); and lack of instability (10 points).®® Active
range of knee flexion was measured with a universal goniome-
ter.® Extensor mechanism function was evaluated at the same
time using the Sit-to-Stand (STS) test.® Patients were asked to
rise from a 40-cm-high chair while keeping their arms folded
across their chest.'® Quadriceps femoris (QF) muscle strength
was assessed via the manual muscle testing method while the
patient was in the sitting position, and a score ranging from 0
to 5 was assigned.®

SPSS 22.0 software was used for statistical evaluation of the data.
Data were presented as mean and standard deviation. The one-way
ANOVA test was used to compare variables in the groups. Results
in which p<0.05 were considered significant.

Our study is a retrospective study. The data were obtained by
screening patient files. Therefore, ethic committee approval and
patients’ consent were not obtained.

RESULTS

This present study examined risk factors for knee OA among 320 Turkish
people who ranged in age from 40 to 87 years. The majority of the
patients were female (1=80%). (Table 1) All our patients had radiographic
severity grade 4 OA on the Kellgren and Lawrence (KL) scale.

Table 1. Demographic characteristics of the patients with knee
osteoarthritis.

Age (year) 66.92+8.89 (40-87)

Sex (male/female) 63 M, 257 F

Weight (kg) 77.49+12.63 (50-117)
Height (cm) 158.28+7.36 (142-180)
BMI (kg/cm?) 31.0245.20 (17.28-47.84)

BMI: Body Mass Index.
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The patients were classified with respect to age; 64 patients were
40-59 years old, 114 patients were 60—69 years old, 127 patients
were 70-79 years old and 15 patients were 80-89 years old. (Figure 1)
BMI in the study population varied from 17.28 kg/m? to 47.84 kg/
m?, with a mean of 31.02 kg/m?. (Table 1) The study population
was classified according to BMI as follows; underweight, 36/320
(11%); overweight, 116/320 (36%); obese, 153/320 (48%); morbidly
obese, 15/320 (5%). (Figure 2)

The mean HSS score (0-100) was 58.70+11.08 (range 22-89).
The mean HSS pain score was 10.95+7.10 (range 0-30), and the
mean HSS functional activity score was 10.36=3.69 (range 4-22).
The mean degree of active knee flexion was 100.36=16.45 (range
35-136). The transfer activity score was 2.46+1.09 (range 2-5), stair
climbing score was 2.24=0.82 (range 2-5), and walking activity
score was 5.67+2.88 (range 2-5). Mean QF muscle strength was
4.02+0.37 (range 3-5). (Table 2) STS test results found that 33%
(n=104) of cases were independent. (Table 2)

140
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Figure 1. Patient age distribution.
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<25 kg/m? 25-29.9 kg/m? 30-39.9 kg/m? =40 kg/m?

Figure 2. Patient BMI distribution.

Table 2. Results of evaluation parameters used in the study.

Degree of knee flexion (°)

100.36+16.45 (35-136)

HSS knee score

58.70+11.08 (22-89)

(
Pain scores? 10.95+7.10 (0-30)
Walking ability® 5.67+2.88 (2-5)
Stair climbing ability? 2.24+0.82 (2-5)
Transfer ability* 2.46+1.09 (2-5)
Functional activity score? 10.3613.69 (4-22)
QF muscle strength 4.02+0.37 (3-5)

STS test

D: 216 (67%) |: 104 (33%)

HSS: Hospital for Special Surgery, D: Dependent, |: Independent, QF: Quadriceps femoris. STS:
Sit-to-stand, @Graded by Hospital for Special Surgery score.
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Comparison of the relationship between age groups and activity
scores found no statistically significant correlation between knee
flexion angles, HSS knee score, pain score, scores for walking/
stair climbing/transfer, and functional activities scores, QF muscle
strength and QF muscle strength scores (p>0.05). (Table 3)
Analysis of the relationship between BMI and activity scores
revealed a statistically significant difference in terms of HSS
knee score, pain score, gait score and functional activity score
(p<0.05). (Table 4) HSS knee score, pain score, and walking and
functional activity scores were lower in the morbidly obese group
(p<0.05). (Table 4)

DISCUSSION

This study investigated the physical and functional characteristics
of Turkish patients with OA of the knee. We found that age, sex, and
obesity are important factors in the development of OA; walking,
stair climbing, transfer and overall functional activity scores are
lower in these patients, their knee-joint movements were more
limited, and they had high pain scores at rest or during movement.
Reported risk factors for the incidence of knee OA in many coun-
tries are obesity (high BMI), sex (female), aging, previous knee
trauma, occupational kneeling, squatting, or lifestyle."* This study
also showed that obesity, female sex, and advanced age were
significantly associated with an increased risk of radiographic knee
OAin Turkish people. The results of our study were consistent with
those in the literature.

Table 3. Comparison of age groups and activity score.

Age is the greatest risk factor in the development of OA and the
prevalence of the disease increases with age, reaching 20% in the
45 years of age group, 40% in the 55 years of age group, 70% in
the 65 years of age group, and 80% in geriatric patients over age
75 with osteoarthritis of the knee."" Review of many studies in the
literature reveals that the mean age of the OA patients in these
studies is 65 years and over.! The mean age of the 320 patients
in our study was 66.92 years, which supports the finding that the
highest prevalence of osteoarthritis is observed in people aged
60-69. In this study, we found no statistically significant correlation
between activity score and the different age groups. (Table 3)
Although the functional activity levels of patients with knee OA
were seen to decrease due to aging in the literature,'® we found no
relationship between age and activity levels in the present study.
Future studies including more patients could obtain more objective
results. Our study also indicates that OA progresses with age, and
that patients require more radical surgical treatments in advanced
stages of the disease. We consider activities intended to protect
the knee (appropriate body weight, adaptive equipment, self-help
tools, exercise, recommendations on activities of daily living) useful
for healthy aging, and these may also help delay implementation
of radical surgeries, such as prosthesis implantation.

Studies report that the incidence of developing osteoarthritis is
higher in females than in males, in different parts of the world.?
Women are more prone to knee OA due to several factors, such
as changes in QF muscle strength, the presence of less muscle

40-59 60-69 70-79 80-89 f p

group group group group
Degree of knee flexion (°) 104.01+16.79 100.53+15.44 98.91+17.27 96.06+13.94 1.72 0.163
HSS knee score 60.87+11.22 57.89+11.99 58.30+10.11 59.20+10.94 1.07 0.360
Pain scores? 11.2246.95 10.30+7.07 10.98+7.21 14.46+6.54 1.58 0.194
Walking ability? 6.09+3.07 5.56+3.05 5.59+2.73 5.33+£1.95 0.59 0.617
Stair climbing ability? 2.19+0.73 2.39+1.01 2.14+0.63 2.20+0.77 2.01 0.112
Transfer ability® 2.38+1.00 2.69+1.22 2.37+0.99 2.40£1.05 1.24 0.292
Functional activity score? 10.63+3.81 10.58+4.06 10.08+3.38 9.93+2.57 0.55 0.647
QF muscle strength 4.03+0.43 4.05+0.41 4.00+0.29 3.93+0.25 0.60 0.611
QF muscle strength score 7.96%1.21 7.98+1.19 7.93+0.90 7.73+1.03 0.24 0.865

HSS: Hospital for Special Surgery, QF: Quadriceps femoris. *Graded by Hospital for Special Surgery score
Table 4. Comparison of BMI groups and activity score.
<25 kg/m? 25-29.9 kg/m? 30-39.9 kg/m? >40 kg/m? f b

group group group group
Degree of knee flexion (°) 102.32+13.85 102.15+15.33 99.43+17.13 95.14+19.32 1.465 0.224
HSS knee score 62.82+9.07 61.40+11.73 57.00+10.18 51.14+11.24 8.786 0.000*
Pain scores? 13.35+7.89 12.42+7.01 9.8716.84 7.61+5.61 5.848 0.001*
Walking ability? 6.64+2.98 6.02+2.84 5.44+2.80 4.00+2.82 4.663 0.003*
Stair climbing ability? 2.44+1.07 2.33+0.95 2.17+0.69 2.00+0.00 2.166 0.092
Transfer ability® 2.61+1.23 2.64+1.23 2.36+0.97 2.14+0.65 2.309 0.076
Functional activity score? 11.70+4.19 11.00+3.79 9.93+3.42 8.14+2.90 6.100 0.000
QF muscle strength 4.08+0.28 4.06+0.37 3.9940.38 3.95+0.38 1.405 0.241
QF muscle strength score 8.17+0.57 8.05+1.00 7.86+1.17 7.71+1.30 1.503 0.207

HSS: Hospital for Special Surgery, QF: Quadriceps femoris. 2Graded by Hospital for Special Surgery score
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mass and more fat mass, load on joints, pelvic structure, knee
morphology, Q angle, neuromuscular strength, hormonal changes
occurring with age, and changes in the balance between bone
formation and bone resorption.'”® Women also squat more often
than men during daily activities such as going to the toilet and doing
housework." A study conducted in Turkey found that women were
expected to perform housework, while men are expected to work
outside the home.'s The traditional Turkish lifestyle in combination
with the decreased muscle strength described above may impact
women more than men. Furthermore, older men generally retire
from their occupations around 60 to 70 years of age, while women
continue to do household chores even after age 70.” All of these
reasons may explain why the number of female patients exceeds
male patients."'® In line with the literature, of the 320 patients in
our study, 257 (80%) were female and 63 (20%) were male. Since
Turkish women squat more and are more likely to develop OA, it
may be useful to inform them about OA and provide them with
preventive physiotherapy.

Obesity is an important but preventable risk factor for osteoar-
thritis in weight-bearing joints, especially the knee. Studies on
this topic found a strong correlation between obesity and knee
osteoarthritis."""7 Weight loss can prevent the development of
OA and reduce the symptoms of knee OA. The Framingham
study found that a weight loss of 5 kg (11 Ibs.) in women can
reduce the risk of knee osteoarthritis by 50%.'® The increasing
prevalence of obesity is a significant health problem; there is
evidence indicating that obese patients are more likely to require
total knee prosthesis (TKP) than non-obese patients. Our study
also found a higher proportion of obese patients than non-obese
patients. In studies conducted in Turkey, Tekin et al.'® found a
mean BMI of 33.2 kg/cm?in patients who received TKP; Kocak
et al.® found a mean BMI of 30.7 kg/cm? in patients with knee OA
(KL 4), and Unver et al."” found a mean BMI of 33.7 kg/cm? in
patients who were candidates for TKP. The results of our study
agree with these aforementioned data, underscoring the fact that
obesity is an important risk factor for OA in Turkish society. The
mean age of obese patients was lower than that of non-obese
patients, supporting the fact that obesity is a risk factor for knee
osteoarthritis and that obese patients require TKP at an earlier
age. More than 30% of the Turkish population is obese, suggesting
that the prevalence of OA may rise significantly in the future. In
the present study, a decrease was observed in patient HSS knee
scores, pain scores, and walking and functional activity scores
due to increased BMI, in turn leading to a decrease in functional
activity levels. (Table 4) Studies have reported that if patients
lose weight, reduce existing knee symptoms, and increase their
functional activities with a combination of proper diet programs,
exercise, weight loss and a combination of lifestyle modifications,
they can reduce the rate of overload on the joint due to obesity.'%2°
Therefore, proper diet programs, exercise, and lifestyle changes
should be recommended to prevent obesity and ensure that joints
remain healthy while aging."

The ability to rise from a chair is an important activity of daily
living, and the inability to perform this task may limit independence
or lead to institutionalization. The STS test focuses on the knee
extensor mechanism and reveals the contraction ability of the QF
muscle.'®In patients with knee OA, this activity is reduced due
to pain and reduced extensor muscle strength. Several studies

report that this function is more difficult and takes more time in
patients with knee OA compared to healthy subjects.?® In our
study, 33% of the patients (n=104) did not receive any support
while rising from the chair during the STS. We think that this was
probably due to fact that our patients with knee OA had sufficient
QF muscle strength; we also observed low scores for transfer
activity, and that 92% of our study population (1=293) depended
on others for these activities.

In patients with knee OA, QF weakness is a clinical feature
that has been described several times, and is considered an
important determinant of disability.?' Knee extensor strength is a
highly prevalent and modifiable risk factor for disability in people
who have OA and in elderly people without pain.'® QF strength
is important to maintain dynamic stability during the common
basic and instrumental activities of daily living."® Reduced QF
muscle strength has been associated with the degree of pain,
disability and joint destruction.?? However, one study found
no correlation between the development of knee OA and QF
muscle strength.? Kocak et al.® found a correlation between a
higher degree of OA (according to KL) and decreased muscle
strength, and reported that improved QF muscle strength would
allow patients to perform functional activities of daily living better
and be more independent. The study by these authors on QF
muscle strength in knee OA patients with varying KL scores found
that a muscle strength of 3.7+0.6 in OA patients (KL 4). In this
present study, mean QF muscle strength was 4.02+0.37, which
was considered good for that KL level, but pain and functional
activity levels were found to be low.

In order to achieve functional activities of daily living, knee flexion
of at least 105° is necessary.?® The relationship between functional
activities and the knee flexion range of motion in patients with
knee OA is limited. A study by Kocaket al.® found that as the
radiographic grade of OA increases in terms of KL, knee flexion
decreases. Our study found mean knee flexion of 100° in our
patients with knee OA. This value was not sufficient for these
patients to perform activities of daily living. For patients with knee
OA to independently perform functional activities of daily living,
they should use adaptive practices and self-care tools to facilitate
these activities and protect the joint.

CONCLUSION

This study on Turkish patients with OA determined similar risk factors
as the literature. Since obesity is a preventable risk factor, weight
loss can prevent the development of OA and reduce symptoms
of OA of the knee. Physical inactivity is reported to be one of the
most important factors in the development of obesity, so it is very
important for patients with knee OA to maintain regular physical
activity. It is extremely important to first determine preventable
risk factors for OA and then inform patients in order to reduce
symptoms after they appear and decrease functional limitations.
At this stage, preventive measures may help Turkish patients with
knee OA maintain their ideal weights. Moreover, patient education
and regular exercise may reduce pain, increasing physical activity
and improving quality of life. In this respect, we concluded that in
order to boost success in treating knee OA, more objective results
can be achieved through studies evaluating risk factors in larger
number of patients.
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ORIGINAL ARTICLE

LATE EVALUATION OF PATIENTS UNDERGOING MANIPULATION
OF THE KNEE AFTER TOTAL ARTHROPLASTY

AVALIACAO TARDIA DOS PACIENTES SUBMETIDOS A
MANIPULACAO DO JOELHO APOS ARTROPLASTIA TOTAL

Pepro Guime TeixeiRA DE Sousa FiLo!, Yuri Lusiana CHISTE!, RopriGo SATTAMINI PIRes £ ALBUQUERQUE', HUGO ALEXANDRE DE ARAUJO BARrOs CoBRA,

Joio Mauricio BARRETTO!, NaAssoN TRINDADE CAVANELLAS'

1. Knee Surgery Center at the Instituto Nacional de Traumatologia e Ortopedia, Rio de Janeiro, RJ, Brazil.

ABSTRACT

Obijective: We compared gains in range of motion in patients who
underwent manipulation within 12 weeks of total knee arthroplasty
(TKA) and after this period. We also evaluated maintenance of
the arc obtained from knee manipulation in late follow-up, along
with factors associated with poorer outcomes. Method: The study
was divided into two groups according to the time after TKA; the
surgeries took place between January 2008 and December 2014.
Results: When comparing the range of motion between early and
late manipulations, the group that underwent manipulation within
12 weeks of the TKA exhibited better outcomes, but these were
not statistically significant. We observed that 14.3% of cases
retained the same range attained at the time of manipulation.
In late evaluation after manipulation, 47.7% of the sample had
a range of less than 90 degrees. The significant risk factors for
recurrence of knee stiffness in the long term are poor range of
motion before TKA and before manipulation, female sex, and
secondary arthritis. Conclusion: Women previously diagnosed
with secondary osteoarthritis and poor range of motion before
TKA or manipulation are at higher risk for late stiffness. Level of
Evidence lll, Retrospective Comparative Study.

Keywords: Arthroplasty, replacement, knee/methods. Manipulation,
orthopedic. Knee joint. Range of motion, articular.

RESUMO

Objetivo: Comparar o ganho de arco de movimento entre 0s pacien-
tes submetidos a manipulagdo antes de 12 semanas pés-artroplastia
total do joelho (ATJ), e depois desse periodo. Além disso, avaliar
tardiamente a manutencao do arco obtido com a manipulacdo do
joelho e fatores relacionados com os piores resultados. Método:
O estudo foi dividido em dois grupos, de acordo com o tempo
pos-ATd. Os procedimentos ocorreram entre janeiro de 2008 e
dezembro de 2014. Resultados: Quando comparamos 0s arcos
de movimento entre as manipulacées precoces e tardias, 0 grupo
submetido a manipulacdo em 12 semanas da ATJ apresentou
melhores resultados, porém, sem significancia estatistica. Foi
observado que 14,3% dos casos mantiveram a mesma amplitude
alcangada no momento da manipulagdo. Na avaliagdo tardia, 47,7%
da amostra obtiveram amplitude menor que 90 graus. Os fatores
de risco significantes para recidiva tardia de rigidez sdo arco de
movimento ruim antes da ATJ e antes da manipulag&o, sexo feminino
e artrites secundarias. Concluséo: Mulheres com diagndstico prévio
de osteoartrite secundaria e com arco ruim antes da ATJ ou da
manipulagdo tém maior risco de rigidez tardia. Nivel de Evidéncia
1ll, Estudo Retrospectivo Comparativo.

Descritores: Artroplastia do joelho/métodos. Manipulagéo orto-
pédica. Articulagédo do joelho. Amplitude de movimento articular.
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INTRODUCTION

Total knee arthroplasty (TKA) is a highly effective surgical proce-
dure for treating knee arthrosis; it significantly improves patient
quality of life by relieving symptoms and restoring joint function."?
Despite good results and constant advances in implant character-
istics, surgical techniques, and postoperative recovery protocols,
some patients have poor functional outcomes, which restrict their
activities of daily living.3#

More than 20% of patients who undergo TKA may develop stiffness,
and consequently an arc of motion with less than 90° flexion.®

A variety of factors have been described as influencing the occur-
rence of this complication; these include having a poor range prior
to surgery, low socioeconomic levels, diabetes mellitus, lack of
patient compliance to the post-surgical rehabilitation, and previous
arthroplasty of the knee.>”

There is no consensus in the literature precisely defining the arc of
functional movement. In general, 90° flexion has been considered
aminimal functional recovery after TKA. Not obtaining this mobility
can be devastating, and negatively affects activities of daily living
and patient satisfaction. Biomechanical studies have demonstrated

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

Work conducted at the Knee Surgery Center at the Instituto Nacional de Traumatologia e Ortopedia, Rio de Janeiro, RJ, Brazil.
Correspondence: Instituto Nacional de Traumatologia e Ortopedia — INTO/MS. Av. Brasil, 500 - Sdo Cristévao, Rio de Janeiro, RJ, Brazil. 20940-070. pedroguilme@gmail.com

Article received in 06/26/2016, approved in 06/09/2017.

Acta Ortop Bras. 2017;25(6):253-7

253



254

the minimal ranges of flexion to perform some activities, such as
83°to go up and down stairs, 93° to sit, and 65°-70° to perform the
swing phase of the gait cycle 258

Among the various options to treat stiffness after TKA, manipulation
under anesthesia has been considered the first line of treatment
after other non-surgical measures such as physiotherapy fail.25#
Nevertheless, the long-term results of this method have not been
well studied. There is also no consensus in the literature regarding
the ideal time to perform manipulation.>® Some authors have sug-
gested that between 2 and 12 weeks post-surgery is the ideal time
to perform manipulation, since a more invasive procedure would
be required after this time due to maturation of the scar tissue.>°"!
Meanwhile, other studies found no differences in gains of range
of motion between a group that received early treatment (within
twelve weeks of surgery) and a late-treatment group (manipulation
more than twelve weeks after surgery).>®

The objective of this study is to compare gains in range of motion
between patients who received early manipulation (within 12 weeks
of TKA), and those who received manipulation after this period. In
addition, we assessed maintenance of the arc obtained from knee
manipulation over the medium and long terms, and factors related
to poorer outcomes.

MATERIALS AND METHODS

This is a historical cohort or retrospective study, in which patients
who underwent knee manipulation under anesthesia to treat joint
stiffness after total knee arthroplasty were selected according to
the following inclusion criteria: TKA performed at our institute;
TKA performed between January 2008 and December 2014; at
least one year between knee manipulation and reassessment;
procedures performed in accordance with the routine of the
hospital’s knee surgery group, as described below. The knee
was x-rayed before indicating manipulation, in order to assess
the size and positioning of the implant.

According to the knee surgery group routine, patients with pri-
mary TKA were approached in the initial intervention via medial
parapatellar access, using ischemia via a pneumatic cuff. The
pneumatic cuff was placed on the leg and inflated to 100 mmHg
above systolic pressure minutes before the skin incision. This
same pressure was maintained for up to 2 hours, on average,
and the tourniquet was then deflated. We reviewed hemostasis,
closed the wound by planes, and placed an extrarticular drain in
a closed suction system. All patients were subjected to the same
prophylaxis protocol for infection and deep vein thrombosis. All
received guidelines and a schematic post-surgical rehabilitation
protocol, in addition to monitoring with physical therapy at home
or in the institute’s rehabilitation department.

The manipulations were performed under sedation and a peripheral
femoral block. The patient was positioned on the surgical table in
dorsal decubitus with the muscles relaxed as much as possible.
The hip was positioned in 90° of flexion and the tibia was stabilized
in the proximal region, and the knee was flexed slowly and gently.®
Both procedures were performed by orthopedists from the knee
surgery center at the National Institute of Traumatology and Ortho-
pedics (INTO). After the manipulation, a control X-ray was taken for
medical documentation. The range of motion prior to manipulation
and after the procedure was confirmed by the surgeon in charge
and documented in surgical record.

All cases that met any of the following criteria were excluded:
patients in whom manipulations were performed after other sur-
gical procedures (non-TKA) performed at INTO; manipulations
that developed immediate complications, such as periprosthetic
fractures or deep vein thrombosis, which hindered rehabilitation

and maintenance of the range of motion obtained during the
manipulation; patients with less than one year of follow-up; patients
with incomplete medical documentation.

The included patients returned for a follow-up appointment in
which the maintenance of the range of flexion obtained from the
manipulation was assessed, along with the Knee Society Score
(KSS)."2 Demographic and clinical data were collected from the
pre-, intra-, and postoperative periods via interviews and the
medical records.

The patients who returned for follow-up were divided in groups
according to the time elapsed between arthroplasty and manip-
ulation: Group 1: patients who underwent early manipulation,
within 12 weeks of TKA. Group 2: patients who underwent late
manipulation, more than 12 weeks after TKA.

The implants used in the TKA varied between patients, and in-
cluded PFC Sigma, TC3, and Natural Knee implants; the platform,
type of stabilization, cementing, and placement of the patellar
component also varied.

The study was approved in advance by the institutional review
board (CAAE: 52871916.6.0000.5273). Participants were invited
to participate in the study and asked to sign the informed consent
form. From the collected data, we constructed a bank of data we
analyzed using SPSS (Statistical Package for the Social Sciences)
version 22.0 and Microsoft Excel 2007 software.

Fisher’'s exact test and the nonparametric Mann-Whitney test
were used to compare the early and late manipulations groups
for qualitative and quantitative variables, respectively. The p-values
(all greater than 5%) did not exhibit significant differences in the
qualitative variables (patient and surgery characteristics).

RESULTS

During the study period, 2865 knee total arthroplasties were per-
formed, and a total of 45 patients underwent manipulation of the
knee under anesthesia after total arthroplasty. After analysis of the
inclusion and exclusion criteria, 6 patients were excluded: 2 had
incomplete medical documentation, and 4 developed complications
after the knee manipulation procedure. Of the 39 remaining patients,
3 underwent bilateral manipulation, totaling 42 manipulations; 16 of
these procedures (38.1%) were performed in men, and 26 (61.9%) in
women. The mean patient age was 62.2 years, ranging from 45 to
83 years. The majority of patients were classified as ASA Il (78.6%),
and hypertension was the most frequent comorbidity (66.7%).
The most common indication for TKA was primary osteoarthritis
(71.4% of the cases), followed by rheumatoid arthritis (16.7%),
sequelae of fracture (7.1%), hemophilic arthritis (2.4%), and se-
quelae of tuberculosis (2.4%). The most commonly used brand
of implant was the PFC Sigma (88.1%). Only two individuals re-
ceived arthroplasty with a semi-constrained implant, the TC3.
Manipulation under sedation was most frequent between 7 and
12 weeks after TKA (59.5% of cases). Manipulation was performed
within six weeks of the TKA in 26.2% of cases, and only in 6 cases
(14.3% of the sample) was the manipulation performed late, between
13 and 26 weeks after TKA.

The arc of motion (maximum length, maximum flexion, and sum
of arc) was measured at three different times: before manipulation,
after manipulation, and in the ambulatory follow-up assessment.
Figure 1 shows the change in the mean values for flexion and exten-
sion angles, as well as the total arc of motion at each assessment.
When we compared the ranges of motion from early manipulation
with late manipulations, we found better results in the values for
cases when manipulation was performed before 12 weeks. However,
these values were not statistically significant, which can be explained
by the small sample size of the group in which late manipulation
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was performed. (Figure 2) When we considered the incidence of
knee stiffness (arc < 90°) in the long term, we found considerably
higher recurrence in the late-treatment group, as shown in Figure 3.
The follow-up time between the completion of the knee manip-
ulation and the outpatient evaluation to collect the data ranged
from 12 to 81 months. Table 1 shows the frequency of cases that
maintained the arc achieved from manipulation to the time of the
outpatient assessment. Only 14.3% of the cases maintained the
same range which was achieved in manipulation. Considering a
variation of 10% in the arc from manipulation, 33.3% maintained this
range of motion at reassessment. If this is adjusted to a margin of
10 degrees of difference, the incidence increased to 35.7%. Only
one patient in the late manipulation group maintained the same arc
after manipulation. Despite the differences between the groups,
Fisher's exact test did not detect a statistically significant difference.
At the outpatient evaluation, the Knee Society Score (KSS)'? val-
ues were calculated for the early and late manipulation groups.
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Figure 1. Change in mean angle of arc of motion at three distinct times.
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Figure 2. Change in mean arc of motion for the early and late manipu-
lation groups.
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Figure 3. Incidence of stiffness in the study groups (Arc < 90°).
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This evaluation combines subjective and objective information and
separates the knee score (pain, stability, range of motion, among
other components) from the patient’s functional score (ability to
walk and go up and down stairs). A significant difference was found
between the knee scores for the groups in question. The p-value
was 0.027, showing that the knee scores for the late manipulation
group were significantly lower than those of the early manipulation
group. (Table 2)

In the outpatient follow-up assessment, we perceived that stiffness
(amplitude of less than 90 degrees) was present in 20 cases (47.7%
of the sample). In addition, we compared the variables collected
between patients with and without stiffness, in an attempt to find
some statistically significant risk factor for limited range of motion
in the long term, even after manipulation under anesthesia.
When comparing the ranges of motion before TKA and prior to
manipulation, we noted that the values in patients who developed
stiffness were significantly lower. (Table 3) Other significant risk
factors were sex and indication for arthroplasty; women are 8.2 times
more likely than men to develop stiffness after manipulation. As for
the indication for TKA, the percentage of patients who undergo this
procedure to treat primary osteoarthritis and develop stiffness in
the long term (36.7%) is significantly lower than the percentage of
patients who undergo TKA for another reason (75.0%). The odds
ratio is 0.2, with a 95% confidence interval. Table 4 also shows other
qualitative variables that had no statistical significance.

Table 1. Frequency of cases that maintained the arc obtained after
manipulation in the long term.

Maintained the | Maintained the same | Maintained the same
Group same arc after | arc with variation arc with up to 10
manipulation of up to 10% degrees of difference
Total 6 14 15
(%) (14.3%) (33.3%) (35.7%)
Manlizalzll)z;tion ; 3 4
(2/) (13.9%) (36.1%) (38.9%)
Late
Manipulation ! 1 1
N (16.7%) (16.7%) (16.7%)
(%)
P-value from
Fisher's 1.000 0.645 0.395
Exact Test
Table 2. Comparison between groups via KSS.
. . . .| Standard P-value from
Variable Manipulation | Mean |Median Deviation |Mann-Whitney Test
Early 81.2 88 14.4
KSS for knee 0.027
Late 70.7 69 6.7
i Early 724 78 18.2
KS§ patient 0.403
functional score Late 617 | 60 125

Table 3. Comparison of quantitative variables in patients with and without
stiffness after manipulation.

Post-manipulation
Median of Variable stiffness
No Yes | P-value from Mann-Whitney Test
Pre-TKA arc 95° 75° 0.010
Pre-manipulation arc 55¢ 32.5° 0.020
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Table 4. Association between qualitative variables and stiffness after manipulation.

. Qualification (subgroup) Number of cases in the Stiffness | Percent of cases in the Stiffness P-value frgm Chi-squared
Variable ] e A Test comparing the frequency
of the Variable after Manipulation subgroup after Manipulation subgroup
of the subgroups
F 17 65.4
Sex M 3 188 0.003
1 3 33.3 "
ASA (CCECK) 2 7 515 0.460
No 16 45.7 .
DM Yes 4 57.1 0691
No 7 50.0
HBP Yes 13 46.4 0827
No 15 42.9 "
RA Yes 5 714 0.229
. No 18 474 .
Smoking Yes 2 50.0 1.00
- No 2 28.6 .
Has Any Comorbidity Yes 18 514 0.414
Indication for TKA: No 9 75.0 0.040
Primary Arthritis Yes 11 36.7 '
Indication for TKA: No 18 46.2 0.598*
Sequel of fracture Yes 2 66.7 )
Indication for TKA: No 15 42.9 0.009*
Rheumatoid Arthritis Yes 5 714 )
Rotating 13 41.9 "
Implant platform Fixed 7 3.6 0.298
. No 8 40.0
Patella substituted Yes 2 545 0.374
) . N 0to 6 6 54.5
ey [Tt I
P 131026 4 66.7
—_ No 16 44.4 "
Late Manipulation Yes 4 6.7 0.400

* Fisher's exact test. ** Test inconclusive, we recommend increasing the samples in subgroups.

DISCUSSION

Stiffness in the knee after TKA is a well-known problem that can
lead to poor patient outcomes and limit activities of daily living in
patients.™ The literature on this subject is somewhat controversial,
starting with the definition itself. Fox and Poss® defined stiffness
as less than 90° active knee flexion two weeks after TKA surgery.
Other researchers such as Kim et al.'* defined rigidity as a capsular
contracture greater than or equal to 15° or a flexion less than 75°.1415
As aresult, the literature is confusing and there are no studies with
a high evidence.

The lack of a consensus on treatment or a standardized algorithm
leads to other problems in the literature. Many forms of treatment
have been described, including physiotherapy, knee manipula-
tion under anesthesia, manipulation associated with arthroscopy,
arthrotomy, and revision arthroplasty.® Movement gains through
physiotherapy are often modest, with studies showing an average
gain of 5° in knees with arthrofibrosis after TKA.® Manipulation
under anesthesia is generally considered the initial surgical step
in treating stiffness after TKA.® When associated with arthroscopy,
this procedure allows the surgeon to examine the implants and
assess the presence of impact on soft tissue, loose bodies, or
adhesions.®'® Open release of adhesions or surgical revision are
often used in refractory cases or in cases with poor positioning of
the components.®

Our study only assessed patients subjected to manipulation under
sedation in association with a femoral nerve block. Other studies
have opted for general anesthesia;®°'® there is no evidence in
the literature that the type of anesthesia used influences the final

outcome of the manipulation. Choi et al.2 defended regional an-
esthesia as an improvement factor for the results of manipulation
after TKA.

There is no consensus in the literature about the most appropriate
time to perform surgical manipulation after TKA. Consequently,
our research is pertinent and relevant. A series of studies have
shown superior results when manipulation is performed early.356.°
Many authors consider 12 weeks post-TKA to be the deadline for
manipulation, since a more invasive procedure is necessary after
this time because of maturation of the scar tissue.>*'" However,
some studies found no significant differences in gains in range of
motion between early and late groups (undergoing manipulation
before and after twelve weeks).>8

When we compared the early and late groups in our study, a sig-
nificant difference was seen between the mean KSS knee scores
during the reevaluation in the medium and long term. This shows
that although some patients did lose range over time, the functional
score was still significantly higher in the group that underwent
manipulation earlier. Issa et al.> demonstrated a significant difference
in KSS scores when comparing early and late groups before and
after manipulation, but did not perform a long-term assessment.
Since this present study was retrospective, it was not possible to
compare scores before and after manipulation.

The mean patient age was 62.2 years, which is considered low
for patients who undergo TKA. According to the study by Fox
and Poss,® more advanced age seems to be a factor in difficulty
attaining range of motion after manipulation.

Although we did not find a statistically significant relationship
between the implants used, the literature shows that they can
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directly affect the final results of the arc of motion.® Studies show
that prostheses which sacrifice the posterior cruciate ligament
(PCL) demonstrate greater gain after manipulation than those
which preserve this ligament.2'® In our sample, the majority of
cases involved TKA with sacrifice of the PCL (92.9%). The only
three patients who received implants where the PCL was retained
were handled early after the TKA, and made good progress after
manipulation, all showing at least 100° of range of motion in the
reassessment.

The time elapsed between the manipulation and patient reas-
sessment ranged from 12 to 81 months, which according to the
interpretation of Esler et al.'” can be considered a considerable
clinical follow-up, since a minimal gain was observed after a period
of 1 year.?2 We correlate this good result with a minimum range of
90°, for the knee, as well as the research by Choi et al.,? which
was based on the idea that this is considered the minimum arc to
perform basic activities.

When we look at the variables for patients who had knee stiffness
(arc < 90°) inthe outpatient assessment, we found some statistically
significant variables for this outcome, such as the arcs of movement
pre-TKA and pre-manipulation, female sex, and the indication for
arthroplasty. As for the range of motion in the prior to the primary
TKA surgery being a determining factor in the postoperative results,
we found studies that agree®'® and disagree 28with this hypothesis.
Several studies have shown a strong correlation between female
sex and knee stiffness after manipulation,>5%%% even though not
all of these were statistically proven.

With regard to pre-TKA etiology, we found that patients undergoing
this procedure for primary osteoarthritis have significantly less risk
of stiffness in the long term. Consequently, the group formed by

other indications (rheumatoid arthritis, sequel of fracture, hemophilic
arthritis, and sequela of infection) was considered a risk factor. Some
studies have shown a direct relationship between arthroplasties
performed for secondary arthritis and stiffness after manipulation.®
Unfortunately, not all patients in our service were able to access
the continuous passive movement device (CPM) because of cost.
This tool directly impacts the maintenance of the range of motion
achieved after manipulation.? Physiotherapy is an essential com-
plementary phase after orthopedic procedures. All the patients in
our study received guidance via booklets given to them by our team
physiotherapists, and the institute’s rehabilitation service was also
available for post-procedure follow-up. Yoo et al.> emphasized the
need for aggressive physical therapy after manipulation to achieve
good outcomes.

Our main limitation was the fact that this is a retrospective study.
Since we did not find other studies with this line of research in the
country, we believe that the issue requires further study, especially
research with level | evidence.

CONCLUSION

Knee manipulation under sedation is a procedure that can improve
the functional outcomes of patients with knee stiffness after TKA,
and presents better results in patients who undergo this procedure
early. In the long-term follow-up, 14.3% of the patients maintained
the range of motion they achieved from manipulation, and 47.7%
of the sample developed a range of motion in the knee of less
than 90 degrees. Patients at high risk for developing rigidity are
women who underwent TKA to treat secondary osteoarthritis and
already had poor range of motion before arthroplasty or before
manipulation under anesthesia.
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ABSTRACT

Objective: To describe the profile of patients with facial trau-
ma admitted in a hospital located in a metropolitan area of
Northeast Brazil. Methods: A cross-sectional and exploratory
study was performed. A total of 244 cases were in agreement
with the eligibility criteria. The variables include the sociode-
mographic characteristics of patients, etiology, type of trauma,
treatment modalities, length of stay in a hospital and quarter
of care. Descriptive statistics and Cluster Analysis were per-
formed. Results: The average age of patients was 31.16 years
(SD = 15.17 years) and average hospitalization was 6.32 days
(SD = 7.75 days). It was verified the automatic formation of four
clusters with different profiles of patients. The variables which
most contributed to the external differentiation between clusters
were: length of stay in a hospital (p <0.001), etiology (p <0.001),
type of facial trauma (p <0.001), presence of associated trauma
(p <0.001), treatment modalities (p <0.001) and quarter of care
(p <0.001). Conclusion: The most of patients were men, victims of
traffic accidents, which suffered fracture of zygomatic complex and
underwent surgery. Level of Evidence Ill, Retrospective Study.

Keywords: Facial injuries. Facial bones. Traumatology.

RESUMO

Objetivo: Tracar o perfil dos pacientes internados com trauma de
face em um hospital localizado em regiao metropolitana do Nordeste
do Brasil. Métodos: Tratou-se de estudo transversal e exploratdrio.
Um total de 244 casos atendeu aos critérios de elegibilidade, sendo
incluidos na amostra. As variaveis estudadas incluiram caracteristicas
sociodemograficas das vitimas, etiologia, tipos de traumas, modali-
dades de tratamento, tempo de internacao e trimestre de atendimento.
Foi feita estatistica descritiva e analise de cluster. Resultados: A média
de idade dos pacientes foi 31,16 anos (DP = 15,17 anos) e o tempo
médiio de internag&o foi de 6,32 dias (DP = 7,75 dias). Verificou-se a
formacgéao autornatica de quatro clusters com perfis distintos de paci-
entes. As variaveis que mais contribuiram para a diferenciag&o externa
entre os clusters foram: tempo de internacéao (p < 0,001), etiologia
(p < 0,007), tipo do trauma facial (p < 0,001), presenga de trauma
associado (p < 0,001), tipo de tratamento (p < 0,001) e trimestre de
atendimento (p < 0,001). Conclusé&o: A maioria dos pacientes eram
homens, vitimas de acidentes de transito, que apresentaram fratura
do complexo zigomatico, submetidos a tratamento cirdrgico. Nivel
de Evidéncia lll, Estudo Retrospectivo.

Descritores: Traumatismos faciais. Ossos faciais. Traumatologia.
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INTRODUCTION

Trauma from external causes represents one of the greatest chal-
lenges for public health services in different regions of the world."3 In
Brazil, thousands of people are daily victims of interpersonal violence
and are involved in traffic accidents, overloading health services and
generating high emotional and social costs. Trauma in head, neck and
face is one of the most prevalent and among the etiological agents
of facial trauma, traffic accidents, falls, aggressions and penetrating

wounds (caused by firearms) stand out, with sociodemographic,
cultural and environmental factors playing an important role in the
epidemiology of these outcomes.*6

Depending on severity, the treatment of trauma patients requires
multidisciplinary and integrated care. In addition, facial trauma may
be accompanied by other types of serious injury, which may result in
emotional and psychological problems requiring lifelong follow-up.”®
Epidemiological studies are necessary for a better understanding
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of the distribution patterns of lesions, etiological factors, and for
providing valuable information for the planning of health actions.
Understanding the patterns of facial injuries and the victims' profile
may also help managers to refocus and improve the services
offered. In this context, this study had the aim of determining the
profile of hospitalized patients with facial trauma and describing
the characteristics of lesions in an emergency and trauma hospital
in a medium-sized city in northeastern Brazil.

MATERIAL AND METHODS

This was a cross-sectional and exploratory study carried out in a
reference hospital in emergency and trauma care located in the
city of Campina Grande, Paraiba, Brazil, during the period from
January to December 2011. The municipality, which has population
estimated at 386,000 inhabitants, is an industrialized city in the
northeastern region of Brazil. It is located in a metropolitan region
that includes 22 other municipalities, and has per capita income of
approximately US$ 110 and Human Development Index (HDI) of 0.72.
A total of 11,410 medical records regarding general hospital care
were evaluated. To compose the sample, cases of people who
presented facial trauma and who were treated with need for hos-
pitalization were included. Exclusion criteria were: records that
were considered incomplete (lacking three or more information),
illegible (even when, after consultation with physician or maxillo-
facial surgeon, the information in the medical record was not yet
deciphered), resulting in 244 cases.

The variables studied were: age (in years), gender (female / male),
type of etiological agent of the face trauma'® (traffic accident, inter-
personal violence, falls, others such as work accident and accident
during the practice of sports), type of facial trauma'"'? (soft tissue
injury - laceration, bruising, hematoma; mandible fracture, maxilla
fracture, zygomatic complex fracture, nasal fracture, nasal-orbit-
al-ethmoidal fracture, frontal fracture, fracture in more than one facial
bone), presence of associated trauma in other regions of the body
(yes/no), type of treatment (surgical / non-surgical), quarter of care
(first / second / third / fourth) and length of hospital stay (in days).
Initially, descriptive statistical analysis was performed, which cor-
responded to the calculation of the absolute and relative frequen-
cies of categorical variables and to the calculation of the central
tendency (mean and median) and dispersion measures (standard
deviation, minimum value, maximum value and interquartile range)
of continuous variables. Subsequently, Cluster Analysis was used
to describe the victims’ profile. This is a multivariate, exploratory
statistical analysis designed to allocate individuals with character-
istics similar to each other in the same group (cluster), in order to
identify profiles or trends that could go unnoticed if other techniques
were used.”® The method chosen was the TwoStep Cluster. One
of the advantages of this method is the possibility of manipulating
categorical and continuous variables simultaneously and the auto-
matic identification of the number of empirical clusters based on the
Bayesian and Akaike information criteria, which are used in a joint
and comparative way to indicate the empirically optimal solution.
For the conformation of the clusters, variables that were able to
define clusters capable of better guiding the implementation of
prevention, management, assistance and rehabilitation strate-
gies were used. Thus, variables related to the sociodemographic
characteristics of patients, to the etiological agents of traumas, the
nature of lesions, treatment and evolution were chosen. For the
application of the method, the criterion of choice for the selection of
the number of clusters was the Bayesian Information Criterion (BIC)
and the distance measure used was the Log-likelihood. It is known
that the denomination of clusters is a subjective process, but it was
tried to standardize the description of clusters in such a way that
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they represented the most remarkable findings in data and could
guide the reader in the understanding of the main characteristics
demarcated by empirically obtained clusters. In order to identify
the variables that most contributed to the external differentiation
of clusters, the analysis of the difference of proportions (Pearson’s
Chi-square or Fisher’s Exact Test) and the F-test (ANOVA) was used.
The confidence interval considered was 95%. The organization of
the database and all statistical analyses were performed using IBM
SPSS software version 20.

This study was submitted to and approved by the Ethics Research
Committee on Human Beings of the State University of Paraiba
(CAAE protocol No. 33813.4.0000.5187) and followed the National
and International Standards of Ethics in Research with Human Beings.

RESULTS

The mean age of victims was 31.16 years (SD = 15.17 years, minimum
value: 1 year, maximum value: 78 years) and median of 27 years.
The mean length of hospital stay was 6.32 days (SD = 7.75 days,
minimum value: 1 day, maximum value: 28 days) and median 5 days.
Table 1 presents the absolute and relative frequencies of variables
related to the sociodemographic characteristics of patients, etiology
and characteristics of traumas, type of treatment and quarter of
care. The majority of patients were male (n = 224; 91.8%), and the
male/female proportion was 11.2: 1. The main etiological agent of
facial trauma corresponded to traffic accidents (n = 55; 63.5%) and
the most frequent type of facial trauma was zygomatic complex
fracture (n = 71; 29.1%) followed by situations of fracture in more
than one facial bone (n = 49; 20.1%). In addition, it was observed
that the presence of associated trauma in other regions of the
body occurred in 16.4% of cases (n = 40), the type of treatment
most adopted was surgical (n = 220; 90.2%), in the fourth quarter
(n = 109; 44.7%), followed by the third quarter (n = 77; 31.6%).

Figure 1 shows the absolute distribution of clusters. The number of
patients allocated to clusters 1, 2, 3 and 4 were, respectively, 22,
86, 67 and 69. Table 2 shows the distribution of clusters according
to patient’s age, length of hospital stay, gender, etiology of facial

Table 1. Absolute and relative frequencies of variables related to the
sociodemographic characteristics of patients, etiology and characteristics
of traumas, type of treatment and quarter of care.

Variables n %
Gender
Female 20 8.2
Male 224 91.8
Etiology
Traffic accident 155 63.5
Interpersonal violence 32 13.1
Falls 19 7.8
Others 38 15.6
Facial trauma
Soft tissue injury 26 10.7
Mandible fracture 39 16.0
Maxilla fracture 15 6.1
Zygomatic complex fracture 71 29.1
Nasal fracture 44 18.0
Fracture in more than one facial bone 49 20.1
Presence of associated trauma
Yes 40 16.4
No 204 83.6
Type of treatment
Surgical 220 90.2
Non-surgical 24 9.8
Quarter of care
First 23 9.4
Second 35 14.3
Third 77 31.6
Fourth 109 44.7
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trauma, type of facial trauma, presence of associated trauma
in another region of the body, type of treatment and quarter of
care. The variables selected for conformation of clusters that most
contributed to the external differentiation among clusters were:
length of hospital stay (p <0.001), etiology (p <0.001), type of facial
trauma (p <0.001), associated trauma in another region of the body
(p < 0.001), type of treatment adopted (p <0.001) and quarter
of care (p <0.001). The automatic formation of four clusters with
different profiles of patients was verified.

Cluster 1 consisted essentially of patients with mean age of 31.17 years
(SD = 17.47, minimum value = 1, maximum value = 68) and median
of 28.5 years (IIQ = 18.8), males (n=20; 90.9%), traffic accident victims
(n = 16; 72.7%), who presented facial trauma characterized by soft
tissue injury (n = 17; 77.3%), associated trauma in other regions of
the body (n = 14; 63.6%), treated in the third quarter (n = 9; 40.9%)
and submitted to non-surgical treatment (n = 21, 95.5%), with mean
length of hospital stay of 1.73 days (SD = 2.14); minimum value = 1;
maximum value = 10 and median 1 day (IIQ = 2).

Cluster 2 consisted essentially of patients with mean age of 33.23
years (SD = 1715, minimum value = 2, maximum value = 78)
and median age of 31.5 years (IIQ = 23.0), males (n = 76; 88.4%),

Cluster

1
M2
[k
a4

Figure 1. Absolute distribution of clusters.

victims of interpersonal violence (n = 32; 37.2%) or other external
causes (n = 31; 36.0%), who presented with nasal fracture (n =
29; 33.7%), had no associated trauma in other regions of the body
(n = 83; 96.5%), were treated in the third quarter (n = 37; 43.0%)
and submitted to surgical treatment (n= 83; 96.5%), with mean
length of hospital stay of 4.35 days (SD = 3.91, minimum value =
1, maximum value = 18) and median three days (IIQ = 3).
Cluster 3 consisted essentially of patients with mean age of 28.0
years (SD = 12.13, minimum value = 12, maximum value = 69) and
a median of 24 years (IIQ = 15.0), males (n = 67; 100.0%), traffic
accident victims (n = 65; 97.0%), with zygomatic complex fracture (n
= 30; 44.8%), no associated trauma in other regions of the body (n =
48; 71.6%), treated in the third quarter (n = 31; 46.3%) and submitted
to surgical treatment (n = 67; 100.0%), with mean length of hospital
stay of 11.43 days (SD = 7.24, minimum value = 1, maximum value
= 28) and median of nine days (I1Q = 12).

Cluster 4 consisted essentially of patients with mean age of 31.67 (SD
= 14.22, minimum value = 8, maximum value = 77), and median of
28 years (IIQ = 15.5), males (n = 61; 88.4%), with fracture in more
than one facial bone (n = 21; 30.4%), no associated trauma in other
regions of the body (n = 65; 94.2%), treated in the fourth quarter
(n = 64; 92.8%), submitted to surgical treatment (n = 69; 100.0%),
with mean length of hospital stay of 5.28 days (SD = 2.85, minimum
value = 1, maximum value = 14) and median of five days (IIQ = 4).

DISCUSSION

The high prevalence of facial trauma in males found in this study
corroborates the results found by other authors,®' and this fact is
probably attributed to the greater involvement of men in outdoor
activities and their greater exposure to violent interactions. However,
it is noteworthy that, due to the greater involvement of women in
physical activity, high number of female drivers, as well as the
increase in violence associated with greater participation of women
in extra-community activities, together, contributes to their exposure
to risk factors similar to those of men.'¢

Table 2. Distribution of clusters according to patient's age, length of hospital stay, gender, etiology of facial trauma, type of facial trauma, presence
of associated trauma in another region of the body, type of treatment and quarter of care.

Variables 1 2 3 4 Total p-value
(n = 22) (n = 86) (n = 67) (n = 69)
Mean age (standard deviation) 31.17 (£17.47) 33.23 (£17.15) 28.0 (£12.13) 31.67 (£14.22) 31.16 (15.17) 0.200
Mean length of hospital stay (standard deviation) 1.73 (£2.14) 4.35 (+3.91) 11.43 (£7.24) 5.28 (+2.85) 6.32 (5.75) <0.001
Gender 0.008
Female 2(9.1) 10 (11.6) 0(0.0) 8(11.6) 20(8.2)
Male 20 (90.9) 76 (88.4) 67 (100.0) 61 (88.4) 224 (91.8)
Etiology <0.001
Traffic accident 16 (72.7) 6 (7.0) 65 (97.0) 68 (98.6) 155 (63.5)
Intepersonal violence 0(0.0) 32(37.2) 0(0.0) 0(0.0) 32 (13.1)
Falls 0(0.0) 17 (19.8) 1(1.5) 1(1.4) 19(7.8)
Others 6 (27.3) 31 (36.0) 1(1.5) 0(0.0) 38 (15.6)
Facial trauma <0.001
Soft tissue injury 17 (77.3) 9(10.5) 0(0.0) 0(0.0) 26 (10.7)
Mandible fracture 0(0.0) 15(17.4) 14 (20.9) 10 (14.5) 39 (16.0)
Maxilla fracture 0(0.0) 0(0.0) 8(11.9 7(10.1) 15 (6.1)
Zygomatic complex fracture 3(13.6) 21 (24.4) 30 (44.8) 17 (24.6) 71(29.1)
Nasal fracture 1(4.5) 29 (33.7) 0(0.0) 14 (20.3) 44 (18.0)
Fracture in more than one facial bone 1(4.5) 12 (14.0) 15 (22.4) 21 (30.4) 49 (20.1)
Presence of associated trauma <0.001
Yes 14 (63.6) 3(3.5) 19 (28.4) 4(5.8) 40 (16.4)
No 8 (36.4) 83 (96.5) 48 (71.6) 65 (94.2) 204 (83.6)
Type of treatment <0.001
Surgical 1(4.5) 83 (96.5) 67 (100.0) 69 (100.0) 220 (90.2)
Non-surgical 21(95.5) 3(3.5) 0(0.0) 0(0.0) 24 (9.8)
Quarter of care <0.001
First 7(31.8) 5(5.8) 10 (14.9) 1(1.4) 23 (9.4)
Second 3(13.6) 10 (11.6) 18 (26.9) 4(5.8) 35 (14.3)
Third 9 (40.9) 37 (43.0) 31 (46.3) 0(0.0) 77 (31.6)
Fourth 3(13.6) 34 (39.5) 8(11.9) 64 (92.8) 109 (44.7)
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Maxillofacial trauma was more frequent in young adult patients, in
agreement with previous findings in literature.'” The frequent occur-
rence of these traumas at this stage of the life cycle can be attributed
to the fact that this group performs exercises and dangerous sports;
in addition to the use of transport means at high speeds.'® The greater
victimization of young people is very worrying, since it may possibly
generate sequels that could compromise their performance of work
activities. Future studies should be carried out to assess the asso-
ciation between absenteeism and morbidity resulting from external
causes, especially traffic accidents and interpersonal violence.

Of the four identified clusters, three were related to victims of traffic
accidents, reflecting their prominent role as an etiological agent
for facial trauma, especially fractures. This information corrobo-
rates previous studies in literature showing the high prevalence of
traumas due to traffic accidents.>'” Probably, due to high speed
driving, non-permitted overtaking and the lack of citizenship ex-
ercise in traffic may explain the occurrence of traffic accidents in
the region studied. Although not assessed in this study, alcohol
consumption is an aspect to be considered in the etiology of facial
fractures, and may be involved in traffic accidents. In many cases,
patients attribute fracture to an accidental fall, omitting the alcohol
consumption, which makes it difficult to verify the involvement of
alcoholic beverages in cases of fractures.

The length of hospital stay is a crucial point that must be taken into
account during the process of redesigning health services. In this
study, the length of hospital stay ranged from 1 to 28 days. In the
study developed by van Hout et al.,' this period was much longer
(1to 127 days). An explanation for the longer hospitalization period
would be the absence of a standard hospitalization time, as this
varies according to the patient’'s need. The most common fracture
pattern in this study was that of the zygomatic complex, especially
among patients in cluster 3, presenting a mean longer hospitalization
time compared to those of the other clusters. The zygomatic region
is commonly fractured due to its prominent anatomy on the face.®'®
With the exception of cluster 1, the type of treatment most adopted

corresponded to the surgical one. This result is a reflection of the
complexity of trauma cases. The greater the energy associated
with the cause of trauma, the greater the trauma complexity and
the greater the probability of surgical treatment.°

In general, the highest care frequency was recorded in the fourth
quarter. In a 10-year study at the University Hospital of Innsbruck
(Austria), Gassner et al.'! concluded that August was the month
with the highest care frequency, emphasizing that this is a summer
month in the north hemisphere. The distribution of months varies
according to the place of study; and as Brazil is a tropical climate
country, it has no drastic changes in temperature in seasons.?® A
large popular festivity takes place in the region under study in June,
which increases the number of people who come from neighboring
cities and other states to celebrate the June celebrations. The
lower number of treatments performed on the second quarter may
be a reflection of the awareness campaigns for the prevention of
accidents and violence events developed in recent years.

One of the limitations of this study is its cross-sectional design,
not allowing establishing causal relationships, and the fact that the
sample was of the intentional type. In addition, it was not possible to
measure the impact of trauma on the quality of life of victims, which
requires future investigations. Studies with appropriate methodology
to evaluate the influence of the use of psychoactive substances
and the occurrence of facial traumas are essential and represent
an area that can be approached in future research. The results
obtained are expected to substantially contribute for the planning
of prevention and management actions in health, epidemiological
surveillance and reorientation of assistance practices to victims of
facial traumas due to external causes.

CONCLUSION

According to the results obtained, it could be concluded that the
majority of victims corresponded to men who were involved in traffic
accidents, presenting fractures mainly of the zygomatic complex
requiring surgical treatment.
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ABSTRACT

Objective: To identify the prevalence of osteoporosis and hy-
povitaminosis D among patients at the Siriraj Metabolic Bone
Disease (MBD) Clinic, and to compare initial vitamin D levels in
patients with and without a history of fragility fractures. Methods:
Medical records of patients who attended our MBD clinic between
2012 and 2015 were retrospectively reviewed. Patient baseline
demographic, clinical, bone mineral density (BMD), and laboratory
data were collected and analyzed. Osteoporosis was diagnosed
when patients had a BMD T-score <-2.5 or presented with fragility
fractures. Results: There were 761 patients included in this study.
Of these, 627 patients (82.4%) were diagnosed with osteopo-
rosis and 508 patients (66.8%) had fragility fractures. Baseline
serum 25-hydroxyvitamin D (25(0OH)D) levels were available in
685 patients. Of these, 391 patients (57.1%) were diagnosed with
hypovitaminosis D. When evaluated only in patients with fragility
fractures, the average initial 25(OH)D level was 28.2+11.6 ng/mL,
and the prevalence of hypovitaminosis D was 57.6%. Conclusion:
A high prevalence of osteoporosis and hypovitaminosis D was
found among patients at our clinic; two-thirds of patients had a
history of fragility fractures, and no difference in initial 25(OH)D
levels was seen between patients with and without fragility frac-
tures. Level of Evidence Ill, Retrospective Study.

Keywords: Osteoporotic fracture. Bone diseases, metabolic. Bone
density. Vitamin D. Osteoporosis.

RESUMO

Objetivo: Identificar a prevaléncia de osteoporose e hipovitaminose
D entre os pacientes na Siriraj Metabolic Bone Disease (MBD) Clinic
e comparar o nivel inicial de vitamina D em pacientes com e sem
histéria de fratura por fragilidade éssea. Métodos: Os prontuarios de
pacientes atendidos em nossa clinica MBD durante o periodo de 2012
a 2015 foram analisados retrospectivamente. Os dados demograficos,
clinicos, densidade mineral 6ssea (DMO) e os dados laboratoriais
basais foram coletados e analisados. A osteoporose foi diagnosticada
quando os pacientes tinham DMO com escore T< -2,5 ou fraturas
por fragilidade dssea. Resultados: Foram incluidos 761 pacientes dos
quais, 627 pacientes (82,4%) foram diagnosticados com osteoporose
e 508 (66,8%) tinham fraturas por fragilidade. O nivel sérico basal de
25-hidroxivitamina D (25(0OH)D) estava disponivel para 685 pacientes.
Desses, 391 pacientes (57,1%) foram diagnosticados com hipovita-
minose D. Quando avaliado apenas em pacientes com fratura por
fragilidade dssea, o nivel inicial médio de 25(OH)D foi de 28,2 = 11,6
ng/ml e a prevaléncia de hipovitaminose D foi de 57,6%. Conclus&o:
Encontrou-se alta prevaléncia de osteoporose e hipovitaminose D entre
0s pacientes de nossa clinica, sendo que dois tercos deles tinham
histbria de fratura por fragilidade éssea e nenhuma diferenga no nivel
basal de 25(0H)D entre pacientes com e sem fratura por fragilidade.
Nivel de Evidéncia lll, Estudo Retrospectivo.

Descritores: Fraturas por osteoporose. Doencas dsseas metabo-
licas. Densidade 6ssea. Vitamina D. Osteoporose.
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INTRODUCTION

As people age, their chance of sustaining a fragility fracture increas-
es. Approximately 50% of women and 20% of men will have a fragility
fracture once in their lifetime."> Wade et al.2 estimated the combined
incidence rate of non-traumatic fracture in Japan, Australia, and
ten countries in North America and Europe to be approximately
5.2 million, most of these in women. The treatment-related cost of
fragility fracture is high. In Europe, the total direct costs of treating

osteoporotic fracture was reported to be 32 billion euros per year,*
and the total cost of treating osteoporotic fractures in the United
States in 2002 was 20 billion USD.® However, previous studies have
reported a surprisingly low rate of osteoporosis treatment in elderly
individuals with fragility fractures, approximately 20%.°

The Department of Orthopedic Surgery at the Siriraj Hospital Faculty
of Medicine was established in 1964, and after years of development
and planning, the Siriraj Metabolic Bone Disease (MBD) Clinic was
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formally established in March 2012. The objectives of this special
clinic are to provide diagnosis, treatment, and follow-up care to
patients with metabolic bone diseases (particularly osteoporosis
and osteomalacia); to teach medical residents and fellows the prin-
ciples of metabolic bone disease and the application of treatment
protocols; to conduct research in metabolic bone diseases; and
to follow elderly patients with low-energy hip fractures as a part of
the fracture liaison service at Siriraj Hospital. Since 2012, over 900
patients have sought treatment at the Siriraj MBD clinic.

The aims of this retrospective study were to evaluate the prevalence
of osteoporosis and hypovitaminosis D in patients who attended
the Siriraj MBD clinic during 2012 to 2015, and to compare the
initial laboratory values in patients with and without a history of
fragility fracture.

MATERIALS AND METHODS

After receiving institutional review board approval (approval number
Si252/2016), the authors retrospectively reviewed medical records
from patients who sought treatment at the Siriraj MBD clinic from
March 2012 to December 2015. Because of the retrospective
methodology, consent forms were not deemed necessary by the
institutional review board. Criteria for accepting patients to the Siriraj
MBD clinic include clinical risk factors for osteoporosis, history of
fragility fracture, and/or diagnosis of other types of metabolic bone
diseases such as osteomalacia and Paget'’s disease. Patients
meeting one or more of these criteria were referred to our clinic
and included in this retrospective study. Patients with incomplete
data and/or pathologic fractures were excluded. Once they were
enrolled in the MBD clinic, all information related to long-term
management of the patient’s disease was obtained and recorded
in the Siriraj MBD clinic registry.

Patient information in the clinic registry is categorized into three
sections: the first includes general patient information including
risk factors for osteoporosis, the second includes history of falls,
underlying diseases, and current medication, and the third includes
laboratory testing and treatments given or prescribed at each fol-
low-up visit. The subset of patients with a history of fragility fracture
was also evaluated in a subgroup analysis. Fragility fracture is defined
as any fracture that occurs spontaneously after a physiological load,
such as fractures after falls from a standing height or less.”

Bone mineral density (BMD)

BMD was measured by Dual Energy X-ray Absorptiometry (DEXA)
in the posteroanterior lumbar spine and proximal femur using the
standard protocol provided by the manufacturer (Lunar Prodigy; GE
Healthcare, Little Chalfont, United Kingdom). The average T-score
for the lumbar spine from L1 to L4 levels was calculated. If there was
any evidence of compression fracture or degenerative changes in
this area, an alternative BMD T-score was calculated from at least
two consecutive levels between L1 to L4 and used. If at least two
consecutive levels of the lumbar spine were not available, that case
was then classified as having an uninterpretable BMD at the lumbar
spine, and BMDs of the femoral neck and total hip were used instead.
Indications to screen for BMD were based on the Thai Osteoporosis
Foundation guidelines.® According to the WHO definition, osteo-
porosis is diagnosed when a patient's BMD T-score is equal to or
lower than -2.5.° However, patients who had fragility fractures were
diagnosed with osteoporosis regardless of their BMD level.

Laboratory investigations

Fasting blood samples were obtained and sent for analysis at our
hospital’s central laboratory. Serum 25-hydroxyvitamin D (25(OH)D
and parathyroid hormone levels were measured using the chemilu-
minescence technique. Normal serum vitamin D level was defined as
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serum 25(0OH)D level >30 ng/mL. Low serum vitamin D level (hypo-
vitaminosis D) was subcategorized as either vitamin D insufficiency
(20-29 ng/mL) or vitamin D deficiency (<20 ng/mL).!°

Other baseline laboratory investigations included blood urea ni-
trogen (BUN), creatinine, total calcium, phosphorus, and albumin.
Estimated glomerular filtration rate (€GFR) was calculated using
the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI)
equation." Baseline laboratory tests were compared between
patients with and without a history of fragility fracture.

Statistical analysis

All statistical analyses were performed using SPSS Statistics version
18.0 (SPSS, Inc., Chicago, IL, USA). Data are shown as number and
percentage for categorical variables and mean = standard deviation
(SD) for continuous variables. Differences in baseline demographic
data and clinical characteristics between patients with and without
a history of fragility fracture were evaluated using Student’s t-test
for continuous data and the chi-squared test for categorical data.
A p-value <0.05 was regarded as statistically significant.

RESULTS

From March 2012 to December 2015, 761 patients sought treatment
and became patients at the Siriraj MBD clinic. Six hundred and
twenty-seven patients (82.4%) were diagnosed with osteoporosis
(based on T-score <-2.5 or positive history of fragility fracture). Of
these 627 patients, 508 patients (81.0%) had fragility fractures. There
were 708 patients with baseline BMD results available; of these,
59.6% were diagnosed with osteoporosis based on a BMD T-score
<-2.5, 34.5% were diagnosed with osteopenia (T-score between -1.0
and -2.5), and 5.9% of patients had normal BMD (T-score >-1.0).
In a subgroup analysis of patients with a history of fragility fracture
and baseline BMD results (480 patients), we found that 303 patients
(63.1%) had a BMD T-score <-2.5.

Patient demographic data and clinical risk factors for osteoporosis
are shown in Table 1. The mean age of all patients was 72.0 years,
and 90.8% were female. The average patient BMI was 23.0 kg/m?
(22.4 kg/m? in men and 23.1 kg/m? in women). In the subgroup of
patients with a history of fragility fracture, mean patient age was 74.7
years. The mean BMI in fragility fracture patients was 23.1 kg/m?,
and 88.8% were female. As for risk factors for osteoporosis, 75%
of patients received calcium supplementation and 45.4% received
vitamin D supplementation prior to their first visit to the Siriraj MBD
clinic. Fewer than 10% of patients had a history of smoking, alcohol
consumption, or family history of osteoporosis.

Table 1. Demographic data and clinical risk factors for osteoporosis in
all patients and in patients with fragility fractures at the Siriraj MBD clinic.

Data and risk factors AI(I 'La;:;r;ts Fragility f(;a:stgg patients
Sex (female) 691 (90.8%) 451 (88.8%)
Age (years) 72.0+11.0 74.7+9.6
BMI (kg/m?) 23.0+4.1 23.1+4.4
History of
Steroid use 97 (12.8%) 59 (11.7%)
Calcium supplementation 569 (75.0%) 377 (74.5%)
Vitamin D supplementation 343 (45.4%) 244 (48.3%)
Proton pump inhibitor use 248 (32.7%) 175 (34.6%)
Smoking 19 (2.5%) 16 (3.2%)
Alcohol consumption 21 (2.8%) 15 (3.0%)
Bisphosphonate use 208 (27.4%) 113 (22.3%)
Familial osteoporosis 65 (8.6%) 33 (6.5%)
Data presented as meanz=standard deviation (SD) for continuous variables or frequency

(percentage) for categorical variables.
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Baseline laboratory investigations are shown in Table 2. Six hundred
and eighty-five patients had serum 25(0OH)D levels available for
analysis. Among these patients, the mean serum 25(0OH)D level was
28.4 ng/mL, which categorized the overall group as having vitamin
D insufficiency. When we compared baseline serum 25(0OH)D level
between patients with and without a history of fragility fracture, we
observed no statistically significant difference between groups
(p=0.469). However, BUN and creatinine levels were higher, and
serum calcium, albumin, phosphorus, and estimated glomerular
filtration rate were lower in the fragility fracture group than in the
group without fragility fractures. We also observed a trend toward
lower parathyroid hormone levels in the fragility fracture group
(p=0.084). When we compared serum 25(0OH)D levels between
patients with and without fragility fracture, there was no significant
difference in the proportion of patients with low serum 25(0OH)D
levels (p=0.201). (Table 3)

DISCUSSION

Metabolic bone diseases (MBDs) are a group of bone disorders
caused by abnormalities in calcium, phosphorus, magnesium, and
vitamin D metabolism.” These disorders need to be differentiated
from genetic bone disorders, since many MBDs are treatable.
Over the last twenty years, a vast amount of valuable information
has been discovered regarding cellular and molecular biology,
pharmacology, and genetics. Accordingly, the pathophysiology of
many MBDs is now better understood, with significant improvements
in patient care as a result.

Domrongkitchaiporn® reviewed the prevalence of MBDs in Thailand
in 2005 and reported the four most common MBDs to be renal tubular
acidosis type 1, systemic fluorosis, thalassemia, and osteoporosis.
Taechakraichana et al."* and Limpaphayom et al.'® reported that
10% and 20% of women aged over 40 years were diagnosed with
osteoporosis using hip BMD data and lumbar spine BMD data,
respectively. In this study, we found a prevalence of osteoporosis at
the Siriraj MBD clinic approximately 80%. The mean age of subjects
in our study was 72.0 years, which is much higher than the mean age
reported in the study from Limpaphayom et al.’® In addition, we found
that two-thirds of patients at our MBD clinic had a history of fragility
fracture. This finding reflects the nature of our patient population,
with most of our patients referred from orthopedic surgeons at our
center. The most common MBD we encountered at the Siriraj MBD
clinic during the study period was osteoporosis.

A comparison of baseline laboratory investigations between patients
with and without a history of fragility fracture revealed statistically
significant differences for many laboratory tests. (Table 2) However,
the mean scores for each of those significantly different tests were

Table 3. Baseline 25(0OH)D levels of patients with and without fragility
fractures.

Fragility fracture
patients (n=463)

Patients without fragility

Baseline 25(0H)D level fractures (n=222)

p-value

Deficiency (<20 ng/mL) 110 (23.8%) 40 (18%)
Insufficiency (20-29 ng/mL) | 156 (33.7%) 85 (38.4%) 0.201
Sufficiency (=30 ng/mL) 197 (42.5%) 97 (43.7%)

Data presented as number (percentage). *p-value less than or equal to 0.05 indicates statistical
significance

still within the normal ranges for each test. This information suggests
that, while statistically significant, these differences may not always
be clinically relevant.

Several strategies have been developed to increase the rate of
osteoporosis treatment (especially after osteoporotic fracture), in-
cluding the American Orthopedic Association’s Own the Bone®
initiative'® and Capture the Fracture® — a best practice framework
tool.'”” The objectives of these strategies are to raise awareness
among physicians, establish a proper treatment care plan, and
promote long-term follow-up for osteoporosis patients, especially
after fracture fixation. The Own the Bone® initiative was launched as
apilot project in 2005. This quality improvement tool was developed
to stimulate behavioral changes in both physicians and patients
after low-energy fractures.'® The Capture the Fracture® campaign
was launched in 2012 by the International Osteoporosis Foundation
(IOF) to substantially reduce the incidence of secondary fractures
worldwide. Both of these programs were created to improve rates of
long-term patient follow-up and increase the rate of medical treatment
to prevent future fractures. The Siriraj MBD clinic was established, in
part, to follow patients with fragility fractures, and to function as part
of the fracture liaison service in the Capture the Fracture® campaign.
As a component of non-pharmacologic treatment, calcium and
vitamin D supplementation should be administered to all patients in
this population. Our study found that the majority of patients treated
at the Siriraj MBD clinic had osteoporosis and low vitamin D levels.
Of 508 patients with fragility fractures, 57.6% had hypovitaminosis D.
This finding suggests that physicians should increase their aware-
ness regarding the severe health implications associated with
fragility fractures, and that a more effective prevention policy is
necessary. A MBD clinic can also be used as a tool to follow patients
after fragility fractures as part of the fracture liaison service.

This study has several limitations that can be mentioned. First, like
all retrospective studies this study was subject to inherent biases
in patient selection. Second, we did not have and were not able
to include accurate information regarding patient dietary intake

Table 2. Initial laboratory testing for of all patients and patients with and without fragility fractures at the Siriraj MBD clinic.

. - . Patients without
Laboratory test Laboratory All patients Fragility fracture patients fragility fractures p-value
reference range (N=761) (n=508)
(n=253)
Total calcium (mg/dL) 8.6-10.0 9.2+0.5 9.2+0.5 9.3+0.5 0.007*
Corrected total calcium (mg/dL) 8.6-10.0 9.110.7 9.0+0.8 9.2+0.9 0.001*
Albumin (g/dL) 3555 4.0£0.5 3.9+0.5 4.2+04 <0.001*
Phosphorus (mg/dL) 2.5-45 35417 3.4+0.5 3.610.5 0.001*
Parathyroid hormone (pg/mL) 15-65 51.5+23.2 50.5+23.6 53.7+22.1 0.084
25(0H)D (ng/mL) >30 28.4£11.3 28.2+11.6 28.8+10.7 0.469
BUN (mg/dL) 6-20 14.846.8 15.3+7.4 13.9¢5.3 0.004*
. Female (0.51-0.95) 0.88+0.7 0.91£0.8 0.81£0.3 0.020"
Creatinine (mg/dL)
Male (0.67-1.17) 1.270.8 1.350.8 0.93+0.3 0.072
eGFR (mL/min/1.73m?) 53.4+23.2 49.9+22.4 60.4+23.3. <0.001*

Data presented as mean=standard deviation (SD). *p-value less than or equal to 0.05 indicates statistical significance.
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of vitamin D. It is therefore possible that some patients may have
received vitamin D supplementation that was higher than planned or
estimated. Lastly, this is a single-center study that was conducted at
Thailand's largest tertiary care center, which is located in Bangkok.
As such, our findings may not be applicable to different centers or
other regions of the country.

CONCLUSION

A high prevalence of osteoporosis and hypovitaminosis D was
found among patients who attended the Siriraj MBD clinic, with
almost two-thirds of patients having a history of fragility fracture. No
difference was observed for initial 25(OH)D level between patients
with and without fragility fractures.
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ABSTRACT

Objective: To evaluate the results of arthroscopic surgery in
patients with traumatic anterior shoulder dislocation. Methods:
This retrospective study analyzed 76 patients with a mean
age of 28 and mean postoperative follow-up period of 62
months. Evaluation consisted of physical examination, and
X-rays; results were classified according to the UCLA and
Rowe scales. Results: Patients showed decrease of range of
motion in all planes, except elevation and lateral rotation with
90° abduction. According to the Rowe score, significant post-
operative improvement was found compared with preoperative
evaluations, with 89.4% of satisfactory results. According to
the UCLA score, good or excellent results were observed in
97.4% of the cases. We found a 6.5% rate of recurrence. Con-
clusion: Arthroscopic treatment for traumatic anterior shoulder
dislocation is effective, as long as indications are used. Level
of Evidence IV, Case Series.

Keywords: Orthopedic procedures. Arthroscopy. Bankart Lesions.
Shoulder joint.

RESUMO

Obijetivo: Avaliar os resultados da cirurgia artroscépica em pacientes
com instabilidade traumética anterior do ombro. Métodos: Realizamos
um estudo retrospectivo de 76 pacientes, com média etéria de 28
anos e tempo médio de seguimento pds-operatério de 62 meses. A
avaliagao foi feita por meio de exame fisico, radiogréfico e classificagao
de resultados segundo as escalas funcionais da UCLA e Rowe. Resul-
tados: Os pacientes apresentaram perda de amplitude de movimento
em todos 0s planos, exceto elevagao e rotagao lateral em abdugéo
de 90°. Na avaliagéo da escala de Rowe, observamos, em média,
melhora estatisticamente significante dos resultados pés-operatérios
comparadas as avaliagdes pré-operatérias, com 89,4% de resultados
satisfatérios. Pela escala UCLA, observamos resultados satisfatérios
em 97,4% dos casos. Encontramos um indice de recidiva de 6,5%.
Conclusao: A cirurgia artroscépica para o tratamento da instabilidade
traumatica anterior do ombro é um método eficaz, desde que se
respeitem as indicagoes. Nivel de Evidéncia IV, Série de Casos.

Descritores: Procedimentos ortopédicos. Artroscopia. Lesées de
Bankart. Articulagéo do ombro.

Citation: lkemoto RY, Murachovsky J, Nascimento LG, Bueno RS, Aimeida LH, Kojima C. Evaluation of surgical treatment of patients with shoulder
instability. Acta Ortop Bras. [online]. 2017;25(6):266-9. Available from URL: http://www.scielo.br/aob.

INTRODUCTION

Primary anterior dislocation of the shoulder after trauma is a common
injury, with a frequency of 0.5% to 1.7% of the population.! When it
occurs in young patients, recurrence is seen in up to 90% of cases.?
Recent advances in arthroscopy and the growing experience of
surgeons have contributed to improved results from treatment
utilizing arthroscopic views to treat shoulder instability.®

The development of the suture anchor technique has permitted all fix-
ations for Bankart repair to be completed using intra-articular sutures.*
However, according to Burkhart and De Beer,® the acceptable limit for
bone deficiency in the anterior-inferior glenoid bone where labral-cap-
sular repair can be done is 25% of its diameter; this repair has a
high rate of recurrence when glenoidal bone injury exceeds 25%.°

The following criteria are favorable for arthroscopic repair: first
episode of dislocation, traumatic instability, patients over 25 years
of age, presence of Bankart lesion. Adverse criteria are presence
of laxity, practitioner of contact sports, patients under 25 years of
age, bone injury of more than 25%, and surgical revision.®
Although many surgeons use the arthroscopic technique and obtain
good results, this method remains controversial since recurrence
rates are considered high.” However, some studies have shown
that the results for open and arthroscopic surgery are similar when
these techniques are correctly indicated.®

The objective of this study is to evaluate the results of arthroscopic
repair for anterior instability of the shoulder in patients with at least
two years of follow-up.
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MATERIALS AND METHODS

Between February 2002 and December 2010, 101 patients under-
went arthroscopic surgery to treat traumatic instability of the shoulder
at our service. The project was registered with the institutional
review board under protocol 158/2009, and all patients signed an
informed consent form. Twenty-four individuals did not return for
reevaluation and were not included in the study, so the sample
consisted of a total of 76 individuals; 64 (84.2%) were male and
12 (15.8%) female, with a mean age of 28 years (17-60). The right
side was affected in 46 patients (60.5%) and the left in 30 patients
(89.5%). The dominant side was affected in 53.9% of cases. The
mean postoperative follow-up period was 62 months (24-106). The
mean number of dislocations prior to surgery was 10.3 (1-50). All
patients had traumatic etiology.

At the preoperative evaluation, all patients were positive for the
apprehension test, 54 patients (71.1%) were positive for the anterior
drawer test, 7 (9.2%) were positive for the posterior drawer test, 31
(40.8%) were positive for sulcus sign, and 69 (90.8%) were positive
for the relocation test.

To quantify bone loss, we took plain X-rays and computed tomog-
raphy scans of the shoulder prior to surgery. We used bilateral
Bernageau views in the X-ray® to measure the antero-posterior
diameter of the glenoidal cavity. The tomographic slices were
performed in the axial plane, and in both methods the bilater-
al values were compared. Arthroscopic surgery was indicated
when bone erosion was less than 25%. The inclusion criteria were
traumatic anterior instability subjected to Bankart repair with the
use of anchors, and follow-up of at least two years. Patients with
uncontrolled seizures were excluded.

The surgeries were performed with the patient in lateral decubitus,
under general anesthesia combined with a brachial plexus block; the
operated limb was placed in traction. Posterior, antero-superior, and
antero-inferior arthroscopic portals were opened, and Bankart lesions
were seen in 73 patients (96.1%), SLAP type 1 injury in 4 patients
(5.3%), SLAP type 2 in 3 patients (3.9%), SLAP type 4 in 1 patient
(1.3%), and ALPSA lesion in 3 cases (3.9%). (Table 1 and Figure 1) Of
the total number of patients, 62 (81.6%) had no injury to the glenoid,
and 14 (18.4%) exhibited damage to the glenoid (Table 2); the average
lesion size was 14.43%(10%-20%). To repair the injury, we used two
anchors in 6 patients (7.9%), three anchors in 58 patients (76.3%), and
four anchors in 12 patients (15.8%); in 25 patients (32.9%) we used
bioabsorbable anchors, and in 51 patients (67.1%) we used metallic
anchors. (Figures 2 and 3) After the procedure, the patients kept the
operated limb immobilized in a sling and performed exercises for elbow
flexion-extension, swinging, and passive/active external rotation to
neutral. After four weeks, the immobilization was discontinued and the
patients began exercises to gain mobility, and muscle strengthening
was started in the third month. (Tables 1 and 2)

Clinical evaluation in the postoperative period consisted of: measur-
ing the entire range of motion of the shoulders to compare whether
there was restricted mobility, the anterior apprehension test, X-ray
evaluation in the corrected AP and axilla positions to diagnose signs
of arthrosis (degrees were determined according to the classification
by Samilson and Prietto'?), and the functional scales of by Rowe'!
and UCLA,"? comparing pre- and postoperative values.

Table 1. Intra-operative findings.

Figure 1. Detachment of the labrum.

Table 2. Bone erosion.

Injury n %
Yes 14 18.4
No 62 81.6

Total 76 100.0

Finding n % (in 76 cases)
Bankart 73 96.1
Slap 1 4 5.3
Slap 2 3 39
Slap 4 1 1.3
ALPSA 3 39
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Figure 2. Introduction of bioabsorbable anchor.

Figure 3. Labrum repair complete.
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Statistical analysis of the results was performed using SPSS (Statis-
tical Package for Social Sciences) version 15.0 software, adopting a
5% significance level. All variables were analyzed descriptively. For
quantitative variables, this was done by observing minimum and
maximum values and calculating the means, standard deviations,
and medians. For the qualitative variables, absolute and relative
frequencies (%) were calculated. Student’s t-test was used to com-
pare the means of the two groups, and when the assumption of
normality was rejected, we used the non-parametric Mann-Whitney
test. To test homogeneity between the proportions we used the
chi-squared test or Fisher’s exact test (when there were expected
frequencies lower than 5). To compare pre- and post-surgery, we
used the paired Student’s t-test.

RESULTS

Assessment of the range of motion between the operated and
non-operated shoulders showed a statistically significant de-
crease in lateral rotation (69° vs. 63.3°) (p=0.002), medial rotation
(T5vs. T6) (p<0.001), and medial rotation in 90° abduction (78.6° vs.
77.3%) (p=0.004). For elevation and lateral rotation in 90° abduction,
although there was a decrease in the postoperative period this was
not statistically significant (p=0.219).

According to the Rowe scale, a statistically significant improvement
was seen between the pre- and postoperative periods: a mean
of 39.9 in the preoperative and 91.5 in the postoperative period
(p<0.001; 8 cases were poor (10.6%), 2 cases were good (2.6%),
and 66 cases (86.8%) were excellent. There was also a statistically
improvement between the pre- and postoperative periods according
to the UCLA scale. The average pre-surgery score was 27.8 and
postoperative score was 33.4 (p<0.001); 2 cases were regular
(2.6%), 7 (9.2%) were good, and 67 (88.2%) were excellent.

We found 11 cases (14.5%) with intra-operatory complications:
1 broken bioabsorbable anchor (1.3%), 7 anchor losses (9.2%),
1 inability to repair the labrum (1.3%), 1 breach of the impactor
(1.3%), and 1 protruding anchor (1.3%). Postoperative complications
occurred in 22 patients (28.9%), 4 cases of recurrence (5.3%), 12
cases of arthrosis (15.7%), 5 cases of anchor extrusion (6.5%),
(Figure 4) 2 cases of adhesive capsulitis (2.6%), and 1 superficial
infection (1.3%).

As for the physical examination, the four patients who developed
recurrent dislocation in the postoperative period were positive for
the apprehension test.

There was no association between recurrence and intra-operative
complications, according to Fisher’s exact test (p = 1.000). No
association was seen between recurrence and anchor type (Fisher’s
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Figure 4. Metallic intra-articular anchor.

exact test, p=1.000). The number of episodes of dislocations had no
statistical relationship with postoperative recurrence (Mann-Whitney
non-parametric test, p=0.559). There was also no association
between the number of episodes and postoperative arthrosis
(Mann-Whitney non-parametric test, p=0.720). No relationship was
seen between the number of anchors and recurrence (Fisher's exact
test, p=0.381). There was also no relationship between recurrence
and bone erosion (Fisher’s exact test, p=0.172).

Presence of ALPSA-type injury was not a determining factor for
recurrence (Fisher's exact test, p=1.000).

Furthermore, no statistical differences were seen between in-
tra-operative and late complications with regard to anchor type
(Table 1) (Fisher’s exact test, p=1.000 and p=0.123, respectively).
On the other hand, we observed that the groups differed when
we compared cases with pain and type of anchor used. In the
18 patients (23.7%) who presented pain, 2 cases (8%) received
bioabsorbable anchors and 16 (31.4%) received metal anchors
(descriptive level of probability of the chi-square test, p=0.024).
No statistically significant relationship was seen between the
number of anchors and arthrosis (Fisher’s exact test, p=0.009).
No association was seen when arthrosis was compared with intra-
operative complications (Fisher’'s exact test, p=0.668) and late
complications (Fisher’s exact test, p=0.080). No association was
observed between pain and intra-operative complications (Fisher’s
exact test, p=0.716), but an association was seen between pain
and late complications (Fisher’s exact test, p=0.005). (Table 3)
As for X-ray assessment in the postoperative follow-up, 12 cases
(15.8%) presented evidence of arthrosis. According to the classifi-
cation by Samilson and Prietto, 9 were classified as grade | (11.8%)
and 3 as grade Il (3.9%).

Table 3. Relation between complication by type of anchor.
Complication Type Bioabsorbable
Breakage of anchor 1
Loss of anchor 2

Metallic

Intra-operative | Impossible to repair the labrum
Impactor breakage

Protruding anchor

D= |||

Recurrence 1
Arthrosis 1
Protruding anchor
Adhesive capsulitis - 2
Subluxation - 1
Infection 1

()]

Late

DISCUSSION

Open stabilization has a higher success rate, with a lower inci-
dence of recurrence and less potential for complications when
compared with arthroscopy.® However, if patients are carefully
selected, the results may be equivalent.' In our study, all patients
had bone erosion below 25%, which is the limit for arthroscopic repair
according to the literature.'®

Ferreira Neto et al." obtained 10% recurrence in 159 patients, and
Carreira et al.'® had 10% recurrence of instability in 85 patients;
Marquardt et al.'® obtained 7.5% recurrence in 54 patients. Although
the literature discusses greater chances of recurrence, we observed
4 cases (5.3%), and these were the same patients who continued
to have a positive apprehension test.

In this study, the use of metal anchors (67.1%) was related to the
presence of residual pain. This fact agrees with the literature; Jeong
and Shin'” assessed 43 patients, noting 33% of cases of residual
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pain associated with the use of metal anchors. In our study, we
found 6 cases in which the anchor required subsequent removal.
Our study found a statistically significant reduction in lateral rotation,
medial rotation in neutral, and medial rotation in 90° abduction. In the
literature, no study observed a loss of range of motion."” However,
the reduction of amplitudes did not result in compromised clinical
and functional outcome. As for X-ray assessment, 15.8% of cases
showed signs of arthrosis, justified by the osteochondral lesion
associated with instability.'

Inthe Rowe score assessment, we observed a statistically significant
improvement when comparing the pre- and postoperative means,
with 89.4% attaining good results. In a study of 53 patients, Gartsman
et al.'® obtained 91.9 points for the Rowe score. Boileau et al.?°
presented the results of 91 patients who underwent surgery and
were and evaluated according to the Rowe criteria, and obtained
an average score of 77.8 points. Balg and Boileau'® analyzed the
results of 131 patients who were evaluated according to the Rowe
criteria, and found an average score of 81.5 points.

In our study, it was not possible to correlate fewer anchors and
recurrence, because few cases used only two anchors (7.9%); simi-
larly, the presence of ALPSA-type lesions (3.9%) was not associated
with recurrence, but according to the literature fewer anchors and
ALPSA-type injury are related to recurrence.?

Although our results regarding recurrence have demonstrated
compatibility with the values found in the literature, it is possible
that, in an attempt to prevent recurrence in these severe cases by
repairs to the labrum and plication, some range of motion was lost
in these patients.

CONCLUSION

Arthroscopic surgery is an effective method for treating traumatic
anterior instability in the shoulder. After a follow-up of at least two
years, we observed a recurrence rate of 5.3%, which is established
in the literature.

In this study, the use of metal anchors is associated with greater
pain in the postoperative period.
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ABSTRACT

Obijective: Surgical treatment options should be discussed in cas-
es of frozen shoulder, which is usually treated in a conservative
manner. In this study, we evaluated the efficacy of manipulation
and arthroscopic release in cases of frozen shoulder which resist-
ed conservative treatment. Methods: A total of 32 patients who
underwent manipulation and arthroscopic capsular release in
34 shoulders were included in the study. The average follow-up
period was 49.5 months (range: 24-90 months). No reason for
onset could be found in 8 (25%) patients, who were classified as
primary frozen shoulder; twenty-four (75%) patients were classified
as secondary frozen shoulder due to underlying pathologies. The
average pre-operative complaint period was 11 months (range:
3-24 months). After arthroscopic examination, manipulation was
performed first, followed by arthroscopic capsular release. The range
of motion in both shoulders was compared before the procedure and
in the last follow-up visit. Constant and Oxford classifications were
used to assess functional results, and the results were assessed
statistically. Results: Patient values for passive elevation, abduction,
adduction-external rotation, abduction-external rotation, and abduc-
tion-internal rotation increased in a statistically significant manner
between the preoperative assessment and follow-up evaluation
(p<0.01). The average change of 47.97+21.03 units observed in
the patients’ values obtained in the control measurements against
the pre-op Constant scores was determined to be statistically
significant (p<0.01). According to the Oxford classification, 29
shoulders were sufficient. Conclusion: Successful results can be
obtained with arthroscopic release performed after manipulation
in patients with frozen shoulder resistant to conservative treatment.
Level of Evidence 1V, Case Series.

Keywords: Bursitis/physiopathology. Bursitis/surgery. Bursitis/
therapy. Joint capsule release. Manipulation, orthopedic/methods.

RESUMO

Objetivo: As opgoes de tratamento cirdrgico devem ser discutidas
nos casos de ombro congelado que, em geral, sS40 tratadas de modo
conservador. Neste estudo, avaliamos a eficacia da manipulagéo e da
liberacéo artroscopica nos casos de ombro congelado refratario ao
tratamento conservador. Métodos: Um total de 32 pacientes submetidos
a manipulag&o e liberag&o capsular artroscépica em 34 ombros foram
incluidos no estudo. O periodo médio de acompanhamento foi de 49,5
meses (faixa: 24 a 90 meses). Néo foi possivel determinar o motivo do
inicio da afeccdo em 8 (25%) pacientes, que foram classificados como
ombro congelado primario; 24 (75%) pacientes foram classificados como
ombro congelado secundario, devido a patologias subjacentes. O periodo
médio de queixa pré-operatdria foi de 11 meses (faixa: 3 a 24 meses).
Depois do exame artroscopico, realizou-se manipulagdo, sequida por
liberagdo capsular artroscdépica. A amplitude de movimento em ambos
0s ombros foi comparada antes do procedimento e na Ultima visita de
acompanhamento. As classificagbes de Constant e Oxford foram usadas
para avaliar 0s resultados funcionais, e os resultados foram avaliados
estatisticamente. Resultados: Os valores dos pacientes para elevagao,
abducéo, aducdo-rotacao externa, abducdo-rotacao externa e abdugao-
-rotagdo interna aumentaram de modo estatisticamente significante
entre a avaliagdo pré-operatdria e a do acompanhamento (p < 0,01). A
mudanga média de 47,97 = 21,03 unidades observada nos valores dos
pacientes, obtidos nas medidas de controle com relagéo aos escores
de Constant no pré-operatdrio foi determinada como estatisticamente
significante (p < 0,01). De acordo com a classificagao de Oxford, 29
ombros foram suficientes. Concluséo: Os resultados bem-sucedidos
podem ser atingidos com liberag&o artroscdpica realizada depois da
manipulagao dos pacientes com ombro congelado, resistentes ao
tratamento conservador. Nivel de Evidéncia IV, Série de Casos.

Descritores: Bursite/fisiopatologia. Bursite/cirurgia. Bursite/terapia.
Liberagéo da capsula articular. Manipulagéo ortopédica/métodos.
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INTRODUCTION

Frozen shoulder (FS) is a common reason for shoulder pain and
loss of function. It is characterized by active and passive restric-
tion of glenohumeral motion following frequent shoulder pain,
with spontaneous onset.' It was first defined by Duplay in 1872 as
‘scapulohumeral periarthritis’.2 The American Shoulder and Elbow
Surgeons Union (ASES) defines adhesive capsulitis as a condition
which occurs without the presence of a known shoulder disease,
without clear etiology, in which shoulder movements are actively and
passively limited at a significant level.> Manipulation, arthroscopic
release, or both may be performed in cases in which conservative
treatment has not been successful. There is no consensus on
whether manipulation should be done before or after arthroscopic
release.*® In this study, we investigated the efficacy of manipulation
and arthroscopic release in patients with cases of frozen shoulder
which resisted conservative treatment.

MATERIALS AND METHODS

We retrospectively evaluated patients who underwent manipulation and
arthroscopic capsular release surgery to treat a diagnosis of frozen
shoulder between January 2005 and July 2012. All patients in the study
signed an informed consent form (Protocol number: BDH17-12-C).
We considered FS to mean active and passive range of motion
(ROM) in least at two planes accompanied by shoulder pain.
Criteria for inclusion in the study were existence of unilateral or
bilateral FS, unsuccessful conservative treatment for at least six
months, and a follow-up period of at least 24 months. Patients who
had stiffness after trauma, fracture treatment, or shoulder surgery,
as well as patients whose disease was associated with a non-joint
pathology, were excluded from the study.

We investigated the patients’ complaints, onset of complaints, and
time of first admission, and previous treatments (if any) in detail.
Any concomitant systemic diseases, if present, were recorded.
The patients were classified according to the method developed
by Lundberg, which is based on asking whether there is an onset
factor.”8 According to this method, patients who did not have
any factors that caused onset, any abnormal findings other than
restriction of motion in the x-ray and examination, and who had
an idiopathic condition were considered to have primary frozen
shoulder. Patients who had a known intrinsic, extrinsic, or systemic
pathology were classified as secondary FS patients. Diseases
such as diabetes mellitus, hypothyroidism, hyperthyroidism, and
hypoadrenalism were considered systemic reasons; diseases
such as cardiopulmonary diseases, cervical disc herniation,
cerebrovascular diseases, humerus fractures, and Parkinson’s
disease were considered extrinsic reasons; and pathologies
such as rotator cuff tendinitis, rotator cuff tear, biceps tendinitis,
calcified tendinitis, and acromioclavicular arthritis were considered
intrinsic reasons. The three-stage system defined by Reeves was
used during patient follow-up.®*°

Both shoulders were examined comparatively. Values for passive
elevation towards the front side, abduction, external rotation in
abduction, and internal rotation in abduction were measured for
each patient using a standard goniometer. The measurement of
internal rotation in adduction was recorded based on the highest
point the patient could reach behind his or her back. Constant and
Oxford scoring were used for functional assessment.

Patients received conservative treatment for an average of 9.5
months prior to surgery (range: 6—12 months). Surgical treatment
was planned for patients who did not respond to conservative
treatment or who had progressive shoulder stiffness. The disease
stage was considered inflammatory in patients who had severe pain
as well as restriction of motion. Because surgical treatment can
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cause capsule damage and restriction of motion, it was postponed
until the frozen stage was reached. Since the pain was felt only at
the end of range of motion, it was decided that the inflammatory
stage ended and frozen stage started at this point.

Surgical technique

All patients underwent a standardized procedure in beach-chair
position. Projections of anatomic structures and entry points were
marked on the skin with a pen. In order to not damage cartilage due
to capsule contracture and decreased joint volume, a scope was
gently inserted through the posterior portal from the head section
of humerus; the joint was examined arthroscopically, and synovitis
and intra-joint pathologies were recorded. Afterwards, the scope
was defined and manipulation was performed. The scapula was
fixed and force was gently applied through the proximal section
of the humerus to elevate towards the front section and perform
abduction. In patients in whom an opening was not felt, we did not
proceed to the next stage. In patients in whom an opening was
felt, external rotation at O degree abduction, external rotation in
90 degrees abduction, internal rotation in 90 degrees abduction
and cross-body adduction were performed, respectively, and the
manipulation was completed. After manipulation, the scope was
again inserted through the posterior portal. In most cases, we
observed that the anterior capsule was torn substantially. The biceps
tendon was found to reach the upper border of the rotator interval.
The mid-glenohumeral ligament was released from the labrum
edge with a radiofrequency probe and motor trimmer inserted
through a portal opened directly below the biceps tendon. The
scar tissue that covered the subscapularis muscle was excised,
and the subscapularis tendon was made mobile. Afterwards, the
thickened scar tissue was removed from the rotator interval area of
the capsule (starting from the lower edge of the biceps tendon until
the upper edge of subscapularis tendon). (Figure 1) The coraco-
humeral ligament was separated from the coracoid process with a
radiofrequency probe, and the supraspinatus tendon in the superior
section, the subscapularis tendon in the inferior section, and the
rotator interval section of the capsule up to the inferolateral section
of the coracoid bone in the anterior section were subsequently
surgically released. After release, an external rotation opening was
provided in most of the patients, since the arm was on the side. The
joint was examined and additional pathologies were determined.
Bleeding was controlled with hypotensive anesthesia, pressurized
irrigation, and radiofrequency probes. Posterior capsule release
was performed in patients in whom external rotation was provided

Figure 1. Release of rotator interval in left shoulder. Scope was inserted from
posterior portal and radiofrequency probe was inserted in anterior portal.

271



272

but who still did not achieve complete internal rotation, horizontal
adduction, and elevation towards front section. To do so, the portals
were changed on the changing rod and posterior capsule release
was performed. (Figure 2) The inferior section of capsule was
observed to be torn as a result of manipulation in almost all patients.
Release was performed with arthroscopic scissors in patients who
did not have torn structures.

A lateral portal was opened and arthroscopic subacromial bursec-
tomy and acromioplasty were performed in patients who were con-
sidered to have subacromial compression syndrome. Afterwards,
manipulation was repeated in patients who still had restricted motion.
An arm sling was used after the portals were closed.

Active and passive joint motion exercises in all directions and
isometric exercises were started on the first day post-operative. The
patients were enrolled in a three-day intensive exercise program
after the procedure, and were discharged afterward. Sutures were
removed on the tenth day post-procedure, and the patients were
transferred to the physical therapy and rehabilitation clinic for
enrolment in a special rehabilitation program. The patients were
invited for follow-up visits at week 1, week 4, month 3, month 6,
and month 12 post-procedure.

NCSS (Number Cruncher Statistical System) 2007&PASS (Power Anal-
ysis and Sample Size) 2008 Statistical Software (Utah, USA) software
was used for the statistical analysis. As the study data were evaluated,
descriptive statistical methods (average, standard deviation, median,
frequency, ratio, minimum, maximum) were used and Mann-Whitney
U test was used in two-group comparisons of parameters that did
not have normal distribution for comparing the quantitative data. A
paired-sample T-test was used in intragroup comparison of parameters
with normal distribution. The Wilcoxon signed-rank test was used in
intragroup comparison of parameters without normal distribution.
Significance was evaluated at p<0.01 and p<0.05 levels.

Figure 2. Release of posterior capsule in right shoulder. Scope was inserted
from posterior portal and arthroscopic scissor was inserted in anterior portal.

RESULTS

Atotal of 32 patients with 34 shoulders were included in the study.
The average age was 48 (range: 35-63). Twelve (37%) of the patients
were male and 20 (63%) were female. While the right shoulder was
affected in 18 patients and left shoulder was affected in 12 patients,
bilateral involvement was present in two patients. The average
follow-up period was 49.5 months (range: 24-90 months).
According to the Lundberg classification, no reason for onset
could be found in 8 (25%) patients, and these were consequently
classified as primary frozen shoulder. Twenty-four (75%) patients
were classified as secondary frozen shoulder due to underlying
pathologies. (Table 1) All patients received surgery during the
frozen stage. The average pre-op complaint period was 11 months
(range: 3-24 months).

C-reactive protein and sedimentation levels were normal in all
patients included in the study. Additionally, two patients had trigger
finger, one patient had Dupuytren’s contracture, one patient had
osteoporosis, and one patient had carpal tunnel syndrome.

The increase in the patients’ values for passive elevation towards
the front, abduction, adduction-external rotation, abduction-ex-
ternal rotation, abduction-internal rotation measured during
check-up compared to the preoperative values was statistically
significant (p<0.01). (Table 2) In the preoperative evaluation,
adduction internal rotation was in the hips in 12 patients, in L1 in
1 patient, in L3 in 4 patients, in the lateral thigh in 3 patients, in
the L5 area in 13 patients and in T12in 1 patient. In the follow-up
evaluation, this value was in the interscapular T7 area in 21
patients, in the hips in 3 patients, in L3 in 2 patients and in the
T12 area in 8 patients.

The Constant score was poor in all patients before the operation.
In the final follow-up visits, it was fair in 5 (15%) patients, good in 4
(12%) patients, and excellent in 25 (74%) patients. We determined
that the average change of 47.97+21.03 units observed in the
patients’ values obtained in the control measurements according
to the pre-op Constant scores of the patients was statistically
significant (p<0.01).

According to the Oxford classification used during follow-up, 1 shoul-
der (3%) was considered bad, 4 shoulders (12%) were considered
moderate, and 29 shoulders were considered to be in sufficient
condition (85%), out of a total of 34 shoulders. Three of the five
patients with poor condition had diabetes (one case was bilateral).

Table 1. Etiologic distribution of secondary frozen shoulder.

Secondary-systemic Secondary- extrinsic Secondary- intrinsic

Insulin-dependent . Supraspinatus calcific
diabetes mellitus (n:7) Coronary bypass (n:2) tendinitis (n:3)
Insulin-independent Supraspinatus partial

Coronary stent (n:3)

diabetes mellitus (n:5) thickness tear (n:1)

Hyperthyroidism (n:1) Cervical disc hernia (n:2)

Table 2. Evaluation of range of motion in preoperative and follow-up periods.

(n=34) Preoperative %Follow-up Difference " Difference (%) 0
Average + SD Average + SD Average + SD Average + SD
Forward elevation 86.32 £ 19.67 157.35 + 20.20 71.03 £29.33 41,78 £17.25 0.001**
Abduction 66.47 + 25.63 151.76 + 29.59 85.29 + 42.16 50.17 + 24.80 0.001**
Adduction-external rotation 21.03 +20.07 64.12 + 20.61 43.09 +25.94 53.86 + 32.42 0.001*
Abduction-external rotation 33.53+16.86 76.47 +20.87 42.94 +24.99 47.71 £27.76 0.001*
Abduction-internal rotation 38.24 + 16.51 72.79 + 16.06 34.56 + 19.67 38.40 + 21.86 0.001*

@Paired samples t test. **p<0,01 SD: standart deviation
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The other patient with poor condition had performed heavy lifting at
work and had primary FS. These four patients stated that they could
not continue their previous jobs; the remaining patients stated that
they were able to continue their previous jobs and maintain their
lifestyles without any problems.

No statistical difference was observed between diabetic patients and
the other patients in terms of preoperative and follow-up Constant
scores (p>0.05). (Table 3)

Table 3. Comparison of constant scores between diabetic and non-
diabetic patients.

Diabetic patients | Non-diabetic patients
Average + SD Average + SD P
Preoperative constant score | 39.24 +5.72 (38.00) | 38.23 +4.30 (38.00) | 0.694
Follow-up constant score | 91.24 + 15.99 (95.00) | 79.69 + 25.85 (91.00) |0.066

“Mann Whitney U test.*p<0,05.

DISCUSSION

The initial studies which investigated frozen shoulder, considered
spontaneous remission to be absolute, and that patients could wait
for recovery to occur.'® Although it is believed that spontaneous
remission generally occurs in frozen shoulder disease, this patho-
logical condition causes early remission in patients, and with it loss
of labor and disability. Optimistic outcomes on the normal course
of frozen shoulder disease have been questioned in the literature;
a study published by Hand et al. with 223 patients reported that
the recovery rate for this disease was 59%, complaints were still
ongoing in the remaining patients, and there was functional loss
in 6% of patients." During the average follow-up period of 49.5
months in our study, we observed that complaints were still ongoing
in five (15%) shoulders.

Despite the fact that manipulation under anesthesia was successful
in some patients, this method has been reported to cause various
complications, such as humerus fracture, nerve injury, and shoulder
luxation.” Many successful outcomes have been reported with
arthroscopic capsular release in the treatment of frozen shoul-
der.®%® However, no agreement has been reached on the surgical
technique, and opinions vary on whether it should be performed
with manipulation. One study reported sufficient results in 83% of
cases after arthroscopic debridement in the glenohumeral joint and
subacromial area after manipulation under anesthesia, but the rate
fell to 64% in the group of patients with diabetes.'®

Another study with 26 patients evaluated anterior and anteroinferior
release procedures after manipulation. No complications were
reported as a result of manipulation, and poor results were obtained
in three patients.'”” Watson et al.'® performed arthroscopic selective
release in 73 patients and followed these patients for one year; at
the end of follow-up, these researchers observed that pain and
restriction of motion were ongoing in 11% of the patients. Berghs
et al.®® reported performing arthroscopic anterior and posterior
capsular release in 25 patients with adhesive capsulitis, releasing
the inferior capsule with manipulation; they found that the Constant
score, which was 25.3 before the operation, increased to 75.5. In
a similar study, arthroscopic capsule release was performed and

followed by manipulation and bursoscopy in 16 patients, producing
a 50-point increase in the American Shoulder and Elbow Surgeons
shoulder assessment.”®

Uhthoff and Boileau found that contractile proteins increased
in the anterior capsule and rotator interval in DOH, and fibro-
dysplasia occurred in the posterior structures.?® Therefore, we
also consider rotator interval release is important. In our study,
we first performed an arthroscopic examination in the patients
to determine existing pathologies. We then performed a gentle
manipulation in an attempt to increase the range of motion. We
did not observe significant complications after manipulation. We
performed the manipulation before arthroscopy, contrary to other
authors who performed the manipulation after arthroscopy. We
believe that manipulation performed after arthroscopic capsulo-
tomy is not effective because of fluid extravasation and swelling.
We performed specific capsular release to open the range of
motion in restricted directions after manipulation. We performed
rotator interval release, mid-glenohumeral ligament release,
coracohumeral release, and anterior and posterior capsular
release, according to the direction of restriction of motion. We
performed subacromial bursoscopy and bursectomy and acro-
mioplasty in patients who were considered to have compartment
syndrome and subacromial bursitis as a result of direct x-ray and
magnetic resonance examinations. As a result, we observed a
statistically significant increase in range of motion in all directions
and Constant scores. During follow-up, good or excellent results
were obtained in 29 of 34 shoulders, according to the Constant
score, and sufficient result were obtained in 85% of the shoulders,
according to the Oxford score.

One detail we observed in our research was outcome of surgical
treatment in patients with diabetes. The relationship between
frozen shoulder and diabetic patients has been mentioned in many
publications; the prevalence of frozen shoulder disease is around
29-38.6% in patients with diabetes.?"?? The rate of occurrence is
higher in patients with Type 1 diabetes than in patients with Type
2, and use of insulin and high hemoglobin Alc are among the
risk factors. The risk for frozen shoulder disease increases when
diabetes mellitus has been present for a long period (more than
13 years).2® Cinar et al.2® compared arthroscopic capsular release
in 14 patients with diabetes and 12 patients with primary frozen
shoulder, and reported that lower Constant scores were obtained
in patients with diabetes. We evaluated 14 shoulders in 12 patients
with diabetes in our study. We observed that the complaints were
ongoing in four of the fourteen shoulders. However, no statistically
significant results were obtained in the comparison of Constant
scores of patients with diabetes and other patients. All of the
patients who had poor results had insulin-dependent diabetes
mellitus and had been using insulin for an average of 9.5 years
(distribution 8-12). In addition, according to their patient history,
they did not administer their insulin treatment regularly and could
not obtain regular glucose regulation.

CONCLUSION

Manipulation and arthroscopic release is an effective treatment
option for frozen shoulder that resists conservative treatment.
Poor results may occur in patients with insulin-dependent diabetes
mellitus or treatment-resistant diabetes.
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QUALITY OF LIFE IN PATIENTS WITH ROTATOR CUFF ARTHROPATHY
QUALIDADE DE VIDA NOS PACIENTES COM ARTROPATIA
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ABSTRACT

Obijective: To compare quality of life (according to the SF-12)
in patients with rotator cuff arthropathy with controls paired
by sex and age. Secondary objectives are to compare the
groups according to the ASES and VAS scales. Methods: This
cross-sectional study with controls paired by sex and age
compared patients with rotator cuff arthropathy with surgical
indication for reverse shoulder arthroplasty. The groups were
compared according to the SF-12, ASES, and VAS scales.
Results: The groups consisted of 38 individuals, 28 women.
The SF-12 demonstrated a significant difference in the physical
component, with the cases scoring 31.61 + 6.15 and the con-
trols 49.39 += 6.37 (p<0.001). For the mental component, the
difference was not significant, with the cases scoring 44.82 =
13.18 and the controls 48.96 + 8.65 (p=0.109). The cases scored
7.34 = 211 on the VAS and 31.26 = 15.12 on the ASES, while
the controls scored 0.55 = 1.31 and 97.53 = 6.22, respectively
(p<0.001). Conclusion: Patients with rotator cuff arthropathy
had poorer results for the physical component of the SF-12 than
the controls. They also had poorer functional results according
to the ASES scale, and more pain according to the VAS. Level
of Evidence Ill, Case Control Study.

Keywords: Arthroplasty, replacement. Joint diseases. Osteoarthritis.
Rotator cuff. Quality of life.

RESUMO

Objetivo: Comparar a qualidade de vida, de acordo com o SF-12,
entre pacientes com artropatia do manguito rotador e controles
pareados por sexo e idade. E objetivo secundario a comparagcéo dos
grupos de acordo com as escalas ASES e EVA. Métodos. Estudo
transversal com controles pareados por sexo e idade, que comparou
pacientes com artropatia do manguito rotador e indicagéo de artro-
plastia reversa do ombro com individuos sadios. Os grupos foram
comparados quanto as escalas SF-12, ASES e EVA. Resultados: Os
grupos foram formados por 38 individuos, sendo 28 do sexo feminino.
O SF-12 apresentou diferenga significativa no componente fisico,
tendo os casos registrado 31,61 + 6,15 e 0s controles 49,39 + 6,37
(p < 0,001). Para o componente mental, a diferenga nao foi signi-
ficativa, tendo 0s casos apresentado 44,82 + 13,18 e os controles
48,96 + 8,65 (p=0.109). Os casos apresentaram EVAde 7,34 = 2,11
e ASES de 31,26 + 15,12, enquanto os controles apresentaram 0,55
+ 1,31 97,53 + 6,22, respectivamente (p < 0,0017). Concluséo: Os
pacientes com artropatia do manguito rotador apresentam piores
resultados no componente fisico do SF-12 quando comparados
aos controles. Tém, ainda, piores resultados funcionais pela escala
da ASES e mais dor pela EVA. Nivel de Evidéncia lll, Estudo de
Caso-Controle.

Descritores: Artroplastia de substituicao. Artropatias. Osteoartrose.
Manguito rotador. Qualidade de vida.
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INTRODUCTION

Arthropathy of the rotator cuff is arthritis of the glenohumeral joint
associated with massive rupture of the rotator cuff.! This injury
affects 2.5% of the population over age 70? and can lead to pain
and significant functional limitations.

Scales that assess quality of life (QOL) are often used in studies of
osteoarthritis. The significant impact this condition has on patient
QOL has already been described for osteoarthritis of the knee,%°
the hip,>%6 and the hand.®’

Few studies evaluate the effect of reverse arthroplasty of the shoulder
on patient QOL, whether this procedure treats degenerative injury®
or fractures.® However, no study as of this time has compared
QOL in patients with arthropathy of the rotator cuff with that of a
control group.

The primary objective of this study is to compare QOL as measured
by the Short Form 12 Health Survey (SF-12)'° between patients with
rotator cuff arthropathy with indication of reverse arthroplasty and
controls matched for sex and age. Secondary objectives are to
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compare the groups according to function and pain, using the scales
from the American Shoulder and Elbow Surgeons Standardized
Shoulder Assessment Form (ACES)' and the visual analog scale
for pain (VAS).

MATERIALS AND METHODS

We conducted a cross-sectional study with matched controls at a
1:1 ratio. At our institution’s outpatient clinic, we assessed patients
with a diagnosis of arthropathy of the rotator cuff and indication for
reverse arthroplasty of the shoulder, with respect to their QOL. The
control group was composed of people accompanying patients
to the same outpatient clinic, who were matched by sex and age.
An age difference of =2 years was tolerated.

The patients were assessed between July 21, 2015 and April 13,
2016. The study was approved by the institutional review board
under process number 1103 and did not receive any type of funding.

The criteria for indication of reverse arthroplasty were:
» Diagnosis of arthropathy of the rotator cuff
* Active elevation of less than 90°

* Unsuccessful non-surgical treatment performed for at least
6 months.

After the informed consent form was signed, information on the
following variables was collected in an interview:

* The quality of life scale from the Short Form 12 Health Survey
(SF-12),'° considering the primary outcome;

* Functional scale from the American Shoulder and Elbow Sur-
geons Standardized Shoulder Assessment Form (ASES)" and
visual analog pain scale (VAS), secondary outcomes;

* Demographic data: sex, age, clinical comorbidities (cardiovas-
cular, pulmonary, neurological, rheumatic, urological, endocrine,
psychiatric, immunological, and neoplastic disorders), orthopedic
comorbidities (spine, shoulder and elbow, wrist and hand, hip,
knee, foot and ankle), body mass index (BMI), and number of
medications taken daily;

* Presence or absence of pain in the shoulder, and duration
of symptoms.

Calculation of the sample

The minimal clinically important difference (MCID) on the SF-12
has not yet been established for rotator cuff arthropathy. In a study
on total knee arthroplasty, the MCID was determined to be 4.8
points for the physical component of the SF-12, with a standard
deviation of 10.4." In a conservative scenario, considering a MCID
of 10 points and a standard deviation of 15, we would need 36
individuals in each group.

Statistical analysis

We assessed the normality of the continuous variables using the
Kolmogorov-Smirnov test, and homogeneity using the Levene test.
The continuous quantitative variables were expressed as means and
standard deviation, while the categorical variables were expressed
as absolute values and percentages.

The comparison between the cases and controls with respect to
the different variables was performed using the chi-squared or
Fisher’s exact test for the categorical variables. For the continuous
variables, this comparison was assessed using the non-paired
Student’s t test if the data was parametrically distributed, or the
Wilcoxon test for non-nonparametric distribution.

We used SPSS version 20.0 software (SPSS Inc, Chicago, lllinois,
USA) for the data analysis, and a significance level of 5%.

RESULTS

The institution’s database included 45 patients recommended for
reverse arthroplasty of the shoulder. Five of these could not be
located, one had died, and one did not agree to take part in the
study. Consequently, 38 patients were interviewed to comprise the
case group cases, and an equal number were selected as controls.
The two groups had 28 women.

The cases had involvement of the right side in 68.4% (26/38), the
left side in 23.7% (9/38), and bilateral involvement in 7.9% (3/38).
The mean time they experienced symptoms was 128.97 months.
The groups did not differ significantly in age, BMI, or previous
surgeries in sites other than the shoulder (p=0.878, p=0.159 and
p=0.489, respectively). The comorbidities, excluding rheumatic
diseases (p=0.028), also showed no differences between the
groups. The patients recommended for reverse arthroplasty used a
significantly larger number of medications (p=0.021). With respect
to orthopedic diseases, the cases had significantly more shoulder
symptoms (p<0.001) and no significant difference in other locations.
The general characteristics of the sample can be seen in Table 1.

Table 1. General characteristics of the sample.

Cases Controls p
Sex
Men 10 10 >0.999
Women 28 28
Age (years) 67.34+8.02 | 67.05+8.33 | 0.878
Body mass index 28.10+5.65 | 26.54£3.66 | 0.159
Comorbidities
Hypertension 28 27 0.798
Cardiovascular diseases 1 3 0.615
Rheumatic diseases 8 1 0.028
Lung diseases 1 0 >0.999
Neurological diseases 3 1 0,615
Urological diseases 0 0 >0.999
Diabetes mellitus 5 7 0.754
Hypercholesterolemia 6 4 0.736
Hypothyroidism 6 2 0.262
Psychiatric diseases 6 5 >0.999
Immunologic diseases 0 0 >0.999
Neoplastic diseases 0 1 >0.999
Number of medications per day/patient | 4.47+328 | 2.87+2.63 | 0.021
e I L
e I R
Orthopedic diseases
Spine 4 6 0.736
Shoulder 38 5 <0.001
Hand and wrist 3 1 0.615
Hip 4 0 0,115
Knee 11 4 0.082
Foot and ankle 3 1 0.615
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The SF-12 showed a significant difference in the physical compo-
nent, with the cases scoring 31.61 = 6.15 and the controls 49.39 =
6.37 (p<0.001). For the mental component, the difference was not
significant, with the cases scoring 44.82 = 13.18 and the controls
48.96 = 8.65 (p<0.109). The cases presented a VAS score of 7.34
+ 211, and ASES score of 31.26 = 15.12, while the control scores
were 0.55 = 1.31 and 97.53 = 6.22, respectively (p<0.001). The
data can be seen in Table 2.

Table 2. Outcomes.

Cases Controls p
VAS 7.34 £2.11 0.55 +1.31 <0.001
ASES 31.26 £ 15.12 97.53 £ 6.22 <0.001
SF-12 Physical 31.61+6.15 49.39 + 6.37 <0.001
SF-12 Mental 4482 +13.18 48.96 + 8.65 0.109

VAS: Visual Analog Pain Scale; ASES: Functional scale of the American Shoulder and Elbow
Surgeons Standardized Shoulder Assessment Form; SF-12: Quality of life scale of the Short
Form 12 Health Survey.

DISCUSSION

Arthropathy of the rotator cuff affects approximately 4% of patients
with rotator cuff tears.™ The clinical manifestations of this disease
are variable, and patient symptoms may be minimal with satisfactory
function or range up to pseudoparalysis.! The treatment of rotator
cuff arthropathy represents a challenge to orthopedists, but reverse
arthroplasty is a viable solution that can improve QOL.8

In a systematic review of the indications for reverse arthroplasty of the
shoulder, Smith et al.'* found that painful pseudoparalysis is the main
reason to perform surgery. Analyzes of QOL in indicating surgery are
not cited in this or other studies.'*'® We believe that QOL should
be evaluated before and after arthroplasty, and should be part of
the clinical reasoning at the time surgery is recommended. Many
patients with this condition are elderly, with comorbid conditions
and limitations inherent to age.'®

Our results demonstrate that patients with a diagnosis of rota-
tor cuff arthropathy and indication for reverse arthroplasty show
significant impact on the physical component of QOL according
to the SF-12, when compared to controls adjusted for sex and
age. Sick individuals tend to have poorer outcomes on the mental
component of this scale. Several studies have demonstrated the
impact of osteoarthritis of the knee,® the hip,3%® and the hand®”’
in QOL, comparing sick individuals with healthy controls. However,
these studies do not evaluate the involvement of the glenohumeral
joint, whether by primary osteoarthrosis or arthropathy of the rotator
cuff. The predominant impact on the physical component of QOL
has been observed by other authors.®® QOur study also stressed
that the arthropathy of the rotator cuff significantly affects shoulder

pain and function when these are analyzed by the VAS and ASES
scale. The other studies comparing patients with osteoarthritis in
other joints with healthy controls do not assess these outcomes.®""”
Castricini et al.,® in a study on the use of reverse arthroplasty of the
shoulder in degenerative disorders (arthropathy of the rotator cuff,
irreparable rupture of the rotator cuff, and primary glenohumeral
arthritis), noted that the procedure provides QOL similar to that of the
healthy population. Mangano et al.' found similar results, studying
only elderly patients. In a study on the use of reverse arthroplasty in
proximal fractures of the humerus, Lopiz et al.® also observed final
QOL outcomes comparable to the unaffected population. However,
these articles do not detail the preoperative QOL values, like the
other case series evaluated.'®?2 As of this writing, this present study
is the first to compare QOL, function, and pain in patients with a
diagnosis of rotator cuff arthropathy and an unaffected population.
The groups, although they were only paired for sex and age, showed
a similar distribution for most of the analyzed variables, reinforcing
the validity of the inclusion criteria. It should be emphasized that the
cases consumed significantly more medications than the controls,
which increases the risk of side effects and drug interactions.
Furthermore, the groups showed no difference in relation to BMI.
Excess weight can be a confounding factor in the analysis, since
obesity negatively affects QOL.?®> Some authors of studies that
evaluated QOL in patients with osteoarthritis of the legs did not
mention this variable,*5 while others found that the arthritis group
had a higher BMI.8 Moreover, the tool we used to assess QOL, the
SF-12, is self-applied, validated, and its results are comparable to
the SF-36.1°

This study has limitations. The sample consisted of patients with
surgical indication for reverse arthroplasty for rotator cuff arthro-
plasty, representing only the symptomatic cases of this disease
that did not improve after conservative treatment. Patients with
rotator cuff arthropathy may present few symptoms and satisfactory
shoulder function.! The absence of a group of oligosymptomatic
patients with rotator cuff arthropathy is the main limitation of our
study. Although the sample was small, it was sufficient to prove our
hypothesis, given the significant difference we found. Furthermore,
the cross-sectional design did not allow us to evaluate temporal
variations in the outcomes and we did not analyze pre- and post-
operative pain.

CONCLUSION

Patients with rotator cuff arthropathy who were recommended for
reverse arthroplasty have poorer results for the physical component
of the SF-12 when compared to controls. They also had poorer
functional outcomes as measured by the ASES scale and more
pain as measured by the VAS.
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ABSTRACT

Objective: To evaluate the age in which the secondary ossi-
fication centers of the elbow appear and fuse in the Brazilian
population. Methods: Nearly thirty radiographs were randomly
selected for each age group from 0 to 18 years, with a total of
544 radiographs from 439 patients, between 2010 and 2015,
without abnormalities secondary to trauma, metabolic or bone
tumor diseases. Radiographs were retrospectively evaluated by
two blind and independent observers, according to the pres-
ence or not of the ossification centers, and the fusion between
them. Results: The age interval of appearance and fusion were,
respectively: capitulum (0 to 1 year; 10 to 15 years), radius head
(2to 6 year; 12 to 16 years), medial epicondyle (2 to 8 years; 13
to 17 years), trochlea (5 to 11 years; 10 to 18 years), olecranon (6
to 11 years; 13 to 16 years), e lateral epicondyle (8 to 13 years;
12 to 16 years). Appearance and fusion were earlier in girls
compared to boys (exception to capitulum and radius head).
Conclusion: The chronological order was similar to the literature.
For girls, the radius head and medial epicondyle appeared
simultaneously. There was a tendency of the olecranon center to
appear before the trochlea for both sexes. Level of Evidence lll,
Diagnostic Study.

Keywords: Child. Elbow. Radiography. Epiphyses. Growth plate.
Growth and development.

RESUMO

Objetivo: Avaliar a idade de surgimento e a unido dos centros
secundarios de ossificagao do cotovelo na populacéo brasileira.
Meétodos: Foram selecionadas aleatoriamente aproximadamente
30 radiografias simples do cotovelo na faixa etaria de O a 18 anos,
no total de 544 radiografias de 439 pacientes, entre 2010 e 2015,
sem alteragbes secundarias a trauma, doenga osteometabdlica
ou tumor. Foram avaliadas retrospectivamente de forma cega e
independente por dois observadores, quanto a presenca dos
centros de ossificacao secundaria e a uniao entre eles. Resultados:
O intervalo de idade de aparecimento e de unido dos centros
foram, respectivamente: capitulo do umero (0 a 1 ano; 10 a 15
anos), cabega do radio (2 a 6 anos; 12 a 16 anos), epicéndilo
medial (2 a 8 anos; 13 a 17 anos), troclea (5 a 11 anos; 10 a 18
anos), olécrano (6 a 11 anos; 13 a 16 anos), e epicéndilo lateral
(8 a 13 anos; 12 a 16 anos). No sexo feminino, o aparecimento e
unido s&o mais precoces do que no masculino (exceto capitulo
do tmero e cabega do radio). Concluséo: A ordem cronoldgica foi
semelhante a da literatura. No sexo feminino, o centro da cabega
do radiio e do epicéndilo medial surgiram simultaneamente. Houve
tendéncia ndo significativa de o olécrano surgir antes da tréclea em
ambos os sexos. Nivel de Evidéncia Ill, Estudo Diagndstico.

Descritores: Crianga. Cotovelo. Radiografia. Epffises. Lamina de
crescimento. Crescimento e desenvolvimento.

Citation: Miyazaki CS, Maranho DA, Agnollitto PM, Nogueira-Barbosa MH. Study of secondary ossification centers of the elbow in the brazilian popula-
tion. Acta Ortop Bras. [online]. 2017;25(6):279-82. Available from URL: http://www.scielo.br/aob.

INTRODUCTION

The bone age evaluation in the skeletally immature patient is
important for therapeutic decision-making, and the knowledge
about the skeletal development is essential for the results inter-
pretation. The ossification pattern of the secondary centers of the
elbow was described in literature,2 and these studies have clinical
significance because of the complex radiographic anatomy and
associated challenging interpretation for the frequent pediatric
cases of trauma.®

The conventional radiography of the elbow has an intrinsic limitation
for evaluating the bone anatomy, considering that the ossification
pattern of the cartilaginous component is gradual, fragmented and
with contour irregularities. (Figure 1) Some skeletal injuries may
not be easily identified in the elbow radiographs. Furthermore,
normal radiographic patterns may be misinterpreted as fractures,
dislocations, or other abnormalities.* Evaluating the presence or
absence of the ossification centers, according to their location and
patient’s age, is essential for the diagnosis of traumatic injuries.
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The age of appearance of the ossification centers of the pediatric
elbow has a relatively well-established chronological sequence
in literature: humerus capitulum, radius head, medial or internal
epicondyle, humerus trochlea, olecranon, and lateral or exter-
nal epicondyle. ¢ The mnemonic CRITOE or CRITOL may be
applied. The age range for the radiographic appearance of the
ossification centers was previously described, however there
are some variations that can be associated with differences
in ethnic patterns or study methodology.*® Potentially, distinct
characteristics in elbow ossification may exist in the Brazilian
population, and this information is lacking in the literature. Here,
we aimed to evaluate the sequence of appearance and fusion
of the ossification centers in radiographs of the pediatric elbow,
and correlate with age and sex.

PATIENTS AND METHODS

This is a retrospective study approved by the Institutional Review
Board (11611/2011), with waive of the informed consent. The
inclusion criterion was boys and girls with age between zero and
eighteen years, who underwent anterior-posterior and lateral elbow
radiograph. The exclusion criteria were (1) previous or current
elbow fracture; (2) previous surgery, presence of intraosseous
orthopaedic implants, or casting apparatus that could compro-
mise the visualization of the ossification centers; (3) suspected
or confirmed diagnoses of osteometabolic (e.g. osteogenesis
imperfecta), inflammatory (e.g. idiopathic juvenile or piogenic
arthritis), bone or soft tissue tumor or any other disorder that
could modify the ossification center characteristics, and (4) bad
quality radiograph technique (e.g. movement artifacts, inadequate
acquisition) or availability of only one incidence.

The patients were allocated in groups according to the age range.
Group 0 included new-borns and children aged up to one year;
group 1 included patients aged from one to two years, and the
same criterion was applied up to 18 years old. Each individual
was included in one group only, and for those who were radio-
graphically evaluated more than one time, only the initial exam
was considered. We included young adults (18 years) to allow for
the inclusion of patients who achieved the skeletal maturity and
complete ossification and fusion of the elbow ossification centers.
Initially, we included 926 patients who underwent elbow radio-
graphs between 2010 and 2015. For each age group, we selected
approximately 30 patients, using a chronological sequence from
the most recent to the oldest exams. The final sample included
544 radiographs from 439 patients (312 boys, 127 girls), with age
between 22 days and 18 years. One hundred and five patients
were bilaterally evaluated.

The presence or absence of each secondary ossification center
(Figure 1) was evaluated following the classification (1) absent; (2)
present with no fusion, partial orincomplete fusion; or (3) present
with complete fusion. We considered a complete fusion when the
growth plate was totally obliterated and ossified.

The imaging evaluation was performed by two radiologists, using a
ablind and independent approach without information about age
or sex. A second reading was performed following a two-month
interval by both observers.

Statistical analysis

We assessed the inter- and intraobserver agreement using
the Kappa coefficient.” Poor reliability is suggested for values
between 0 and 0.20; fair reliability from 0.21 to 0.40; moderate
reliability from 0.41 to 0.60; substantial or good reliability from
0.61 to 0.80, and almost perfect or very good reliability from
0.81t01.0.8

Figure 1. Anterior-posterior (A) and lateral (B) elbow radiographs of a boy
with 11 years and six months old. Elbow ossification centers were identified
by: C - Capitulum; R - Radius head; | - Medial epicondyle; T - Trochlea;
O - Olecranon; E - Lateral epicondyle.

A linear regression model with mixed effects (random and fixed
effects) was applied to analyze the presence or absence of the
ossification centers, and their fusion status, according to patient’s
age and sex. The orthogonal contrast test was applied for pos-test
estimation. Comparisons among sexes were performed using the
Mann-Whitney test. This approach allowed for the estimation of
the age of appearance and fusion for boys and girls. The level of
significance was set at 5%.

RESULTS

The intra and interobserver agreement was considered almost
perfect for the presence and fusion of all ossification centers.
The Kappa coefficient varied between 0.89 e 0.98 for all analysis.
The first ossification center to appear was the capitulum, around
the age one year in both sexes. (Table 1, Figure 2) In girls, the
ossification center of the radius head and the medial epicondyle
appeared at the same age (median, 6.1 years). In contrast, we
observed that the ossification center of the radius head appeared
earlier (median, 6.5 years) than the medial epicondyle (median,
8.7 years) in boys. (Table 1 and Figure 2) Although we did not
observe significant difference, there was a tendency for the
olecranon to ossify earlier than the trochlea in girls and boys,
at a median of 8.7 and 10.7 years (olecranon) versus 9.6 and
11.3 years (trochlea) (Table 2 and Figure 3). The estimated dif-
ference was 0.39 years in girls (95% confidence interval [95%IC]
-0.31-1.09, p=0.27) and 0.23 years in boys (95%IC -0.25-0.71,
p=0.34). Table 2 describes the estimated differences for the age
of appearance between boys and girls.

All the secondary ossification centers of the elbow presented
with a tendency to show a complete fusion at earlier ages in girls
compared to boys. (Table 1 and Figure 2)

Acta Ortop Bras. 2017;25(6):279-82



Table 1. Age (in years) of appearance and fusion of the elbow ossification centers for boys and girls.

Age of appearance of the ossification centers Age of fusion of the ossification centers
(mean  standard deviation; years) (mean t standard deviation; years)
Center n Girls n Boys p n Girls n Boys p
C 19 1.26 £ 0.45 9 1.36 £ 0.36 <0.01 11 1250+ 1.22 59 15.25 + 1.05 <0.01
R 30 5.52 +1.60 53 6.19+1.27 <0.01 7 13.64 + 0.71 39 16.19+1.28 <0.01
| 24 575+ 1.60 53 8.21+1.36 <0.01 5 13.95+0.43 64 16.69 £ 1.90 <0.01
T 19 9.06 + 1.86 56 10.98 £ 1.44 <0.01 9 12.75+1.20 55 15.32 £+ 1.01 <0.01
0 23 8.60 +1.40 38 10.59 £ 0.87 <0.01 6 13.86 + 0.45 47 16.01 £ 1.21 <0.01
E 11 10.36 + 0.89 46 12.18 £1.12 <0.01 6 13.33+0.55 57 15.82 +1.23 <0.01

C - Capitulum; R - Radius head; | - Medial epicondyle; T - Trochlea; O - Olecranon; E - Lateral epicondyle. *P-value refers to the comparison between boys and girls.

Table 2. Estimated difference (years) in the age of appearance of the

14~ L[] Girls - elbow secondary ossification centers between boys and girls.
B H 0 .
3 Boys T Center Estimated dlﬁerem_:e 95% confidence interval p-value*
124 - between boys and girls
: H N E - c 0.10 -0.96 117 0.85
g 10+ - SN E:E i R 0.70 0.1 1.29 0.02
5 E § L [ 245 1.83 3.08 <0.01
g 84 - T 1 T 2.16 1.48 2.84 <0.01
2 . : ) 2.32 1.65 2.99 <0.01
g 64 Lo - E 2.19 134 3.04 <0.01
P i T s - C — Capitulum; R - Radius head; | - Medial epicondyle; T - Trochlea; O - Olecranon; E - Lateral
g) 4 - : (. epicondyle. * p-value refers to the comparison between boys and girls.
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Figure 2. Box plot of age (years) of appearance and fusion of the ossi-

fication centers of the elbow. C — Capitulum; R - Radius head; | - Medial Figure 3. Anterior-posterior (A) and lateral (B) elbow radiographs of a boy

epicondyle; T - Trochlea; O - Olecranon; E - Lateral epicondyle. with ten years old. It is possible to observe the ossification center of the
olecranon without observing the trochlea. C — Capitulum; R - Radius head;
| - Medial epicondyle; O — Olecranon.

DISCUSSION

The evaluation of the bone age is an important tool for several A classical example is the Risser classification, which evaluate the
therapeutic decision-makings, including orthopaedic conditions ~ potential for growth during the scoliosis treatment planning.® Other
such as scoliosis and lower limb asymmetry in skeletal immature  clinically relevant method for bone age assessment is the Greulich
patients. In Endocrinology, the bone age is routinely assessed — and Pyle,'® using posterior-anterior hand and wrist radiographs.
in the suspicion of precocious puberty. The bone age may be  In 1962, Sauvegrain et al.'" evaluated anterior-posterior radiographs
estimated using several techniques for different anatomic regions,  of the elbow for the bone age assessment in children and adoles-
for example the hand, pelvis, foot, knee and elbow. cents. They evaluated the lateral epicondyle, trochlea, olecranon
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and radius head, based on the shape and development of these
ossification centers. A grading system was compared to a graph
that correlates the estimated bone age with the puberty evaluation
and pre-puberal stage after age 10 years.

Evidence has been reported in literature on the age of appear-
ance and fusion of the secondary ossification centers of the
elbow 1251213 (Table 3) however small population samples and
incomplete information regarding methodology may decrease
the generalizability.

The methodology used in our study was similar to the study from
Cheng et al.,® who evaluated the elbow ossification center in the
Chinese population. We added the differences among sexes,
similarly to the methodology of Patel et al.,'’> who evaluated
the age of fusion of the ossification centers of the elbow in the
Canadian population.

We identified a mean difference of approximately two years in the
age of appearance of the ossification centers between girls and
boys, and this difference is in line with the studies from Cheng et al.®
e Patel et al.”>However, the difference was smaller for capitulum and
the radius head. For the age of fusion of the ossification centers,
we did not observe a clear sequence compared to the age of
appearance. Nevertheless, girls had an age of fusion significantly
smaller than boys, for all ossification centers.

Table 3. Age (years) of appearance of the secondary ossification centers
of the elbow in boys and girls, according to different studies in literature.

Confer Gigi;:);;nd Garn et al.?|Cheng et al.5| Patel et al."? | Bajaj et al.”®
? 312|828 2]|8|¢2]3

03 |0.1-0.7) 1 0.3 1 05| 05

R 52 2955 7 |39 | 59 5 42 | 59 | 35 | 6.2

| 2.3-5.1|4.7-57| 3.4 5 7 42 | 6.8 5 7.4

T 7-9 | 11 [ 63 ] 97 9 84 | 97 | 7.7 | 79

0 97 |8-11| 11 | 80 | 99 9 83 | 99 | 86 | 104

E 112 |11-14f 12 | 92 [ 11.2| 10 | 94 | 112 | 75 | 10.2

C - Capitulum; R - Radius head; | - Medial epicondyle; T - Trochlea; O - Olecranon; E - Lateral
epicondyle.

Ossification patterns may be influenced by genetic and envi-
ronmental factors, as well as other conditions that can affect
the skeletal growth and maturity. The comparison with the
population from India,'® China® and Canada'? confirmed prob-
able regional differences, which may explain some variations
in these studies.

The secondary ossification centers of the elbow may present
physiological multicentric and fragmentation aspect. Determining
the chronological sequence of appearance and their physiological
characteristics plays an important role in the pediatric trauma
evaluation. The differential diagnosis between fractures, growth
plate injuries and normal radiographic variations is challenging.
Some study limitations must be cited. During the patient allocation,
we could not match patients by sex, because trauma was much
more common in boys than in girls. As consequence, our sample
had a greater number of boys. There was no longitudinal and
controlled radiographic evaluation of our patients, therefore we
could not evaluate the sequence of appearance of the ossification
centers using a longitudinal methodology. However, we estimated
the chronological sequence using the prevalence by age group.
We observed some discrepancies because of a low number of
girls in the groups five years (low prevalence of the capitulum
presence) and nine years (low prevalence of the trochlea presence).
Nevertheless, high reliability was observed by means of Kappa
coefficient between observers.

CONCLUSION

The olecranon center showed a tendency to ossify earlier than
the trochlea center in girls and boys, although we did not find
significant difference with our sample size. The radius head and
medial epicondyle centers appeared simultaneously in girls. In
general, the ossification centers appear two years earlier in girls
compared to boys, except for the capitulum and radius head. Girls
were younger when the ossification center showed complete fusion,
however we could not observe a clear chronologic sequence of
fusion. Our results showed that the secondary ossification centers
of the elbow appear sequentially with a chronologic order in the
Brazilian population, that is similar to the orders previously described.
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ABSTRACT

Obijective: To evaluate the functional and radiographic results of
patients who underwent surgical treatment for terrible triad-type
elbow injuries (TTE). Methods: We retrospectively evaluated 20
patients, including one case with bilateral injuries (total of 21
elbows) that were surgically treated from January 2004 to July
2014. We evaluated the functional results of treatment by measur-
ing the restored range of motion (ROM) of the elbow, using the
DASH (Disabilities of the Arm, Shoulder and Hand) and MEPS
(Mayo Elbow Performance Score) scores. Complications and
the development of osteoarthritis and heterotopic ossification
(HO) were also evaluated. Results: Eight elbows (38%) required
additional surgical treatment; HO was observed in eight elbows
(38%) and severe osteoarthritis (Broberg-Morrey type IV) was
seen in only one case (4%). Nevertheless, we obtained good
functional results, 14.27 on the DASH and 84 on the MEPS. The
average ROM for flexion-extension was 101° (20-140°) and for
pronation-supination was 112.85° (0-180°). Conclusion: When
TTE injuries are treated systematically, even despite variations in
these injuries, functional ROM and scores ranging from good to
excellent can be obtained. Level of Evidence 1V, Case Series.

Keywords: Elbow joint/physiopathology. Elbow joint/surgery. Joint
dislocations. Treatment outcome.

RESUMO

Objetivo: Avaliar os resultados funcionais e radiograficos dos pa-
cientes que sofreram lesées do tipo triade terrivel do cotovelo
(TTC) e foram tratados cirurgicamente. Métodos. Foram avaliados
retrospectivamente 20 pacientes, um caso com leséo bilateral (21
cotovelos), que foram tratados cirurgicamente no periodo de janeiro
de 2004 a julho de 2014. Os resultados funcionais do tratamento
foram avaliados pela medida da restauracao do arco de movimento
(ADM) do cotovelo, de acordo com os escores DASH (Disabilities
ofthe Arm, Shoulder and Hand) e MEPS (Mayo Elbow Performance
Score). Além da presenga de complicagoes, avaliou-se osteoartrose
e ossificacdo heterotdpica (OH). Resultados: Oito cotovelos (38%)
foram submetidos a novo procedimento cirtrgico; observou-se OH
em oito cotovelos (38%) e apenas um caso (4%) de artrose grave
(tipo 1V de Broberg-Morrey). Apesar disso, foram obtidos bons
resultados funcionais, DASH de 14,27 e MEPS de 84. E 0o ADM médio
de flexdo-extenséo foi de 101° (20° e 140°) e de pronagao-supinagao,
112,85° (0° até 180°). Conclusdo: Quando se realiza tratamento
sistemnatizado nas lesées do tipo TTC, mesmo com suas variagoes,
pode-se obter um ADM funcional e escore funcional entre bom e
excelente. Nivel de Evidéncia IV, Série de Casos.

Descritores: Articulagao do cotoveloffisiopatologia. Articulagdo do
cotovelo/cirurgia. Luxagdes articulares. Resultado do tratamento.

Citation: Ikemoto RY, Murachovsky J, Bueno RS, Nascimento LG, Carmargo AB, Corréa VE. Terrible triad of the elbow: functional results of surgical
treatment. Acta Ortop Bras. [online]. 2017;25(6):283-6. Available from URL: http://www.scielo.br/aab..

INTRODUCTION

Hotchkiss first used the term terrible triad of the elbow (TTE) to
describe injuries combining posterior-lateral elbow dislocation with
fractures of the radial head and the coronoid process.' The “terrible”
denotation comes from the fact that this type of injury historically
has been difficult to treat and presents poor functional outcomes,
especially when compared to simple cases of elbow dislocation.’
The goal in treating these injuries is to restore early elbow stability
to avoid complications such as loss of function and joint stiffness."?

Over time, surgery has been shown to be the best option for obtain-
ing satisfactory functional results.® The literature shows differences
between the surgical techniques used with regard to access routes
and the approach to the affected bone structures and ligaments.®#
Despite the difficulty in treating TTE-type injuries, a recent systematic
review showed that mean functional scores in current studies for the
Disabilities of Arm, Shoulder and Hand (DASH) and Mayo Elbow
Performance Score (MEPS) assessments are generally between
excellent and good.5”7
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Because this injury is complex and difficult to treat (even though
good results may be obtained when complications are present), we
conducted an evaluation of the cases we have treated surgically in
our service over a 10-year period. We compared whether the proto-
col we used for treatment, functional outcomes, and complication
rates were similar to those described in the literature.

The objective of this study was to conduct a retrospective evaluation
of the functional and radiographic outcomes in patients who suffered
terrible triad-type injuries to the elbow and were surgically treated
from January 2004 to July 2014.

MATERIALS AND METHODS

We identified 29 patients who suffered TTE-type injuries and
underwent surgery from the Shoulder and Elbow Surgery Group
at Hospital Mario Covas in Santo André, SP and at the Hospital
do Ipiranga in Sao Paulo, SP from January 2004 to July 2014.
The study included patients who had a minimum follow-up time
of six months and a maximum follow-up of 10 years. We excluded
patients who had associated injuries to the affected elbow or
forearm, which could alter functional outcome, such as ipsilateral
fractures in the arm and forearm, as well as patients who were
skeletally immature. The project was approved by the institutional
review board at the Hospital do Ipiranga - SP (UGA Il) under
process number 1659206, and participants signed a term of free
and informed consent.

Twenty patients met the criteria, and one case had bilateral in-
volvement, totaling 21 elbows. Most of the patients (16) were male,
and four patients were women. The mean patient age was 38.75
years (18—64). Nineteen patients were right-handed and only one
was left-handed. The dominant side was affected in 11 individuals.
The most common trauma mechanism was falls from height, which
occurred in 10 patients (50%), followed by falls to the ground in 4
patients (20%). The other mechanisms were motorcycle accidents
in 3 patients (15%), falls from skateboards in 2 patients (10%), and
falling down the stairs in 1 patient (5%).

The patients’ professions are shown in Figure 1. Of the 20 patients,
two were not employed at the time of the trauma. Of the employed
patients, 78% took an average of 7.84 months (one month to 18
months) of injury leave, as shown in Table 1.

Profession

Cleaning staff 6%
Waiter 6%

General
assistant 6% _

Salesperson 33%
Firefighter 6% |

Cash register |
operator 5% |

Musician 5%

Driver 11% Laborer 11%

Construction
worker 11%

Figure 1. Patient occupations at time of trauma.

Table 1. Percent of patients who returned to work, and average time
of leave.

Return to work Time (months)
Yes 13 (72%) 7.84
No 5 (28%) 19

Imaging studies, x-rays, and computed tomography scans were
used to obtain preoperative classification of the radial head and
coronoid fractures. According to the Mason-Johnston classification
for radial head fractures, all cases were type IV, associated with
dislocation of the elbow.® We also evaluated the number of frag-
ments. Two cases showed only one fragment; 9 elbows (42.8%)
had two fragments, 3 cases (14.2%) had three fragments, and 7
elbows (33.3%) had more than 4 fragments. To assess the fractures
of the coronoid process, we used the classification proposed by
Reagan-Morrey (RM).° Sixteen cases (76%) were type |, 3 (14%)
were type Il, and 2 (10%) were type |lI.

The average time from trauma until surgery was 18.8 days (2-38).
All patients were operated in the dorsal decubitus position. The
most common access route was a single lateral access, in 14
elbows (66.67%). To treat the radial head fractures, we used ar-
throplasty and internal fixation equally (10 cases each), and in only
one case the fragment was removed. Three of the 10 arthroplasties
were modular-type procedures, and 7 were non-modular proce-
dures. The coronoid process was not approached in 16 patients
(76.2%). The lateral ligament complex (LLC) was approached in
20 elbows, while the medial ligament complex (MLC) was not
approached in most of the cases, in 16 elbows (76.2%). External
articulated fixation was used in 4 patients (19%) due to residual
instability. The distal radioulnar joint was treated with provisional
stabilization using Kirschner wires in 3 cases (14.3%). Treatment
data are summarized in Table 2.

Postoperative treatment involved the use of an axillary-palmar cast
at 90° flexion for an average of 18 days (8-20). After the cast was
removed, the patients began physical therapy with exercises at
home and outpatient sessions.

Functional performance was assessed using DASH and MEPS
scores, and also by assessing the range of motion (ROM) of the
elbow on the affected side in comparison with the contralateral
limb.>® The Broberg-Morrey scale was used to evaluate postop-
erative arthrosis, and the physicians also looked for formations of
heterotopic ossification (HO) at the interview via anteroposterior
and lateral x-rays of the elbow.”®

The statistical analysis of the data used Fisher’s exact test with a
5% significance level (x=0.05).

RESULTS

The mean postoperative follow-up period was 31.25 months (8-93).
The ROM on the affected side showed an average loss of extension
from 21° to -70° (standard deviation [SD] 18°), while the average
flexion was 123° (90-140°, SD 18.7°). The total average ROM for
flexion-extension was 101° (20-140°, SD 33.4°). Mean pronation
was 49.7° (-40-90°, SD 34.5°), and mean supination was 64.5°
(0-90°, SD 26.6°), which consequently produced an average total
ROM of 112.85° (0-180°, SD 54°).

The mean MEPS score was 84 (55-100); 7 patients (35%) were
considered excellent, 10 (50%) good, 2 (10%) regular, and only
1 patient (5%) was considered to have poor results. The average
DASH score was 14.27 points (0-48.3).

Residual instability was only seen in the physical examination in 7
elbows (33%), but none of these patients were symptomatic. One
elbow was positive for the pivot-shift test, 1 was positive for varus
stress, and 5 were positive for valgus stress.’

The mean ROM, tests for residual instability, and functional evalu-
ation scores are shown in Table 3.

In 16 elbows in which the coronoid process was not approached,
better ROM scores than the study average were found, 107° flex-
ion-extension and 112.5° pronation-supination; the functional results
for these cases were also better, 11.8 on the DASH and 86.6 for
the MEPS. However, there was no significant difference compared
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Table 2. Treatment.

Patient Age Sex Via RH TTRH Prot RM TTRM LLC MLC Art Fe DRUJ Other
1 45 M Dup | LAT-MED 2 Prosthesis BIP 2 Trans Trans Trans No No No
2 46 M Uni LAT 3 Rafi 1 No No No No No No
3 33 M Uni LAT 4 Prosthesis UNI 1 No Anc No Yes Kirsch W No
4 46 M Uni LAT 4 Prosthesis UNI 1 No Trans No No No No
5 36 M Dup | LAT-MED 2 Ressec 1 No Trans Trans No No No
6 64 F Post LAT 2 Rafi 1 No Trans No No No No
7 49 M Uni LAT 4 Prosthesis UNI 1 No Trans No No Kirsch W No
8 18 F Uni LAT 2 Rafi 1 No Trans No No No No
9 32 F Uni LAT 3 Prosthesis BIP 2 Anc Trans No No No No
10 28 M Uni LAT 4 Prosthesis BIP 1 No Trans No No No No
11 32 M Dup | LAT-MED 2 Prosthesis UNI 2 Anc Anc Trans No Kirsch W No
12 48 M Uni LAT 4 Prosthesis UNI 1 No Anc No No No No
13 55 M Post | LAT-MED 4 Prosthesis UNI 3 No Trans No Yes No Vasc
14 29 M Uni LAT 2 Rafi 1 No Trans No No No No
15 35 M Uni LAT 2 Rafi 1 No Trans No No No No
16 34 M Uni LAT 1 Rafi 1 No Trans No No No No
17 40 M Uni LAT 1 Rafi 1 No Trans No No No No
18 33 M Dup LAT-MED 4 Prosthesis UNI 3 Rafi Anc Anc No No No
19 45 F Uni LAT 3 Rafi 1 No Anc No No No No

20R 27 M Uni LAT 2 Rafi 1 No Trans No No No No
20L Dup | LATMED | 2 Rafi 1 Trans Trans Trans No No No

Notes: VIA: access route used in surgery; DUP: double access; RH: radial head fracture classification; TT RH: radial head fracture treatment; PROT: type of prosthesis used in cases of radial head
arthroplasty was used; UNI: unipolar/non-modular; BIP: bipolar/modular; RM: Reagan-Morrey classification for coronoid fractures; TT RM treatment used for coronoid fractures; LLC: treatment of
lateral collateral ligament complex; MLC: treatment of medial collateral ligament complex; ART EF: articulated external fixator; DRUJ: distal radioulnar joint injury; OTHER: other associated injuries.

Note: patient 20 had bilateral injury (R: right, L: left).

Table 3. Results.

EXT | FLE | MFE | PRO | SUP | MPS | PSH | VRI | VGI |DASHMEPS| BMR
1[-70] 90 | 20 | 30 | 30 | 60 | No | No | No [146]| 85 | 3
2 |-15] 135120 | 50 | 70 | 120 [ No | No | No | 75 | 85 | 1
3[-30]|115| 8 | 20 | 15 | 35 | No [ No [Yes| 5 | 95 | 1
41511401135 90 [ 90 [ 180 | No | No [ No [ O [ 100 | 1
5] -5[140 {135 ]| 50 | 50 | 100 [ No | No [ No [11.3] 100 | 2
6 1-201 9 | 70 | 0 0 0 [ No [No|[No |91 [8 | 2
71-30] 90 | 60 | 40 | 40 | O [ No | No [ No [483| 80 | 2
8 20140 | 120 | 90 | 80 | 170 | No [ No | No | 0.8 | 100 | 2
910|140 140 | 90 [ 90 [ 180 | No | No [ No [ 0.8 | 100 | 1
10| 0 [140 [ 140 | 90 | 70 | 130 | No [No | No | 0 [ 8 | 2
11[-30 [ 110 | 80 | 30 | 80 | 110 | No [ No [ No | 39 | 60 | 2
12| -5 [ 145140 | 60 | 90 | 150 | No | No | No | 58 | 100 | 1
13]1-30 (120 [ 90 | 10 | 80 | 90 |Yes [ No | Yes |116| 75 | 4
14 [-50 [ 120 | 70 | 55 | 75 | 130 | No | No | Yes [30.8 | 55 | 3
1515110 [ 95 | 30 | 80 | 110 [ No | No | No | 83 | 80 | 1
16 [-20 [ 120 | 100 | 60 | 70 | 130 | No [ No [ No | 10 [ 85 | 2
171-10 {140 [ 130 | 80 | 80 | 160 | No | No | No |3.33 | 100 | 1
18 |-40 (100 [ 60 | 40 | 40 | 80 [ No | No | No 316 60 | 1
19 [-40 [ 140 | 100 | 70 | 45 | 115 | No [Yes | No | 15 | 80 | 3

20R| -5 | 135|130 | 90 [ 90 [ 180 | No | No | Yes |235] 80 | 2
20L[-10 [ 130 [ 120 | 50 | 90 | 140 | No | No | Yes 3

Notes: EXT: extension; FLE: flexion; MFE: mean flexion-extension; PRO: pronation; SUP: supination;
MPS: mean pronation-supination; PSH: pivot-shift test; VRI: varus instability; VGI: valgus instability;
DASH: DASH score; MEPS: MEPS score; BMR: Broberg-Morrey classification.

to patients who underwent a coronoid approach process (p>0.05
for ROM and functional scores).

A better average ROM was obtained for cases in which the medial
ligament complex was not approached (mean 107° flexion-extension
and 117° pronation-supination), and better functional scores on
the DASH and MEPS (11.23 and 86.5, respectively) compared to
cases where this approach was required. In cases requiring the MLC
approach, the average ROM was 83° flexion-extension and 98° pro-
nation-supination. The functional scores were 23 for the DASH index
and 77 forthe MEPS index. Again, there was no statistical difference
between the groups (p>0.05 for ROM and functional scores).

As for the presence of osteoarthrosis in the joint, the Broberg-Morrey
scores showed 8 type | cases (38%), 8 type Il cases (38%), 4 type
Il cases (19%), and only 1 type IV case (4%)."°
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Eight elbows (38%) showed radiographic signs of HO. According to
the classification by Brooker et al.'' 7 were type | and only 1 was type II.
Eight elbows (38%) required additional surgical treatment. The
average time between the first and second surgery was six months
(1-12 months). The reasons were 1 deep infection of the surgical
site, 2 cases in which the synthesis material was removed because
of pain, 4 cases in which the external fixator required removal, and
1 case of joint release for elbow stiffness.

Complications were observed in 4 patients (19%); 1 case of pseu-
doarthrosis in the neck of the radial head (in an asymptomatic
patient), 1 case of neuropraxia of the posterior interosseous nerve, 1
contralateral fracture of the distal humerus, and 1 case of persistent
postoperative paresthesia of the ulnar nerve.

DISCUSSION

The literature currently demonstrates results generally ranging from
good to excellent for surgical treatment of TTE injuries."3471214 We
obtained mean functional scores of 14.27 points on the DASH and
84 on the MEPS for our patients, with 85% of results classified as
excellent or good. This corresponds with the literature, includ-
ing national studies that resemble our socio-economic reality.
(Table 4) The average ROM obtained in our study, 101° flexion-ex-
tension and 112.85° pronation-supination, also agrees with the
literature (Table 4) and is located within functional ROM of the elbow.!
Despite the differences between the protocols for surgical treatment,
its primary objective is to provide sufficient stability to begin early
mobility and return function to this joint. Most of the protocols recom-
mend fixation or arthroplasty of radial head fractures in association
with treatment of the fracture/avulsion of the coronoid process,
followed by repair of the LLC through transosseous sutures or the
use of anchors.*12131% Cases with residual instability have been
treated with an articulated external fixator and/or repair of the MLC."314
In terms of fractures and avulsions of the coronoid process, the
treatment protocols indicate the need to fix or repair these injuries,
particularly in cases where large fragments are present (RM type I11)."2
However, Papatheodoru et al.'® demonstrated that good results and
functional ROM can be obtained in cases where small fragments are
present (RM types | and Il), without the need for a coronoid process
approach. The results obtained in our study corroborate this fact,
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Table 4. TTE articles.

Year | N | FEROM | PS ROM
Current study 21 101 112.85
Chen etal.’ 2015 | 12| 125 126
Gongalves et al."® 2014 | 26 112 133 12 87
Naoki Miyazakietal.® | 2014 [ 15| 115 132

DASH | MEPS | HO
1427 | 84 | 8

Papatheodoru etal.’® | 2014 | 14| 123 145 14 1
Fitzgibbons et al.” 2014 | 11| 112 153 19.7
Garrigues etal.’ 2011 |40| 115 16
Zeiders etal.” 2008 | 32| 100 23
Forthman et al.™ 2007 | 22| 117 137
Pugh et al.’ 2004 36| 112 136 88

Notes: N: number of patients evaluated; FE ROM: mean flexion-extension range of motion, in
degrees; PS ROM: mean pronation-supination range of motion, in degrees; DASH: DASH score;
MEPS: MEPS score; HO: patients with heterotopic ossification.

because even though the coronoid process was not approached
in the majority of cases (16 elbows, 76%), these patients had better
functional ROM than the average for the study (107° flexion-extension
and 112.5° pronation-supination) and also better functional results
(11.8 on the DASH and 86.6 on the MEPS), although no statistical
difference was found.

The MLC is a key structure in valgus stability in the elbow, but
there is no consensus in the surgical protocols on the need to
approach this complex during TTE treatment.'>'® When treatment
of the coronoid process or anterior capsule, radial head, and LLC
provide enough stability for early mobilization of the elbow, the
medial approach and use of external fixation can be avoided."*"”
In contrast, Toros et al.'® demonstrated better flexion-extension
and flexion ROM in patients who underwent MLC repair than in
those who did not receive this repair. Our study obtained better
ROM and higher average functional outcomes in cases where the
MLC was not approached, in comparison with cases requiring
this approach. Even though this difference was not statistically
significant, it may arise from the fact that the lesions had lower

trauma energy and less tissue damage, consequently leading to
a lower rate of complications.'®

In a recent systematic review, Chen et al.” showed that the most
common complication in TTE which did not require surgical treat-
ment was HO, in 12.5% of cases, followed by ulnohumeral arthrosis
in 11.2% of cases. These authors concluded that although the
complication rates were high, patients generally obtained sat-
isfactory functional results.” We corroborated this conclusion in
our study, because even though there was a 38% rate of HO and
reoperation in eight elbows (38%), we obtained functional results
which were mostly classified as good or excellent, similar to findings
in the national literature. Gongalves et al.'® obtained a total of five
complications requiring surgical treatment, and Naoki Miyazaki
et al.?® presented two cases of neuropraxia of the ulnar nerve and
a case of heterotopic ossification with stiffness of the elbow.

We understand that there are limitations in our study. Because it is
retrospective in nature, the injury treatment protocol could not be
further standardized. Another limitation was the small number in
the sample; even though it is similar to others found in the literature,
this number hindered the statistical analysis.

There are differences between the protocols used in treating TTE
injuries, but even despite these differences, the use of a system-
atic treatment in the surgical approach ultimately provides good
functional results and ROM.213.17

CONCLUSION

Despite the difficulty of treating this injury and the high rates of
complications, when systematized treatment is followed to treat TTE-
type injuries, even with their variations functional ROM and function
scores ranging between good and excellent can be obtained in
most cases. We use these protocols in our service, especially
with increased understanding of the complexity of this injury and
the structures involved. As a result, in the majority of patients we
obtained functional results ranging from good to excellent.
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INCIDENCE OF ACUTE TRAUMA ON HAND AND WRIST:
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INCIDENCIA DE TRAUMAS AGUDOS NA MAO E NO PUNHO:

ESTUDO RETROSPECTIVO

GIovANNA Damm RapHAEL JUNQUEIRA', ANDRE Luiz MacHADO Lima?, Rosison Boni', JOELMAR CEsAR DE ALMEIDA!, RAFAEL Souza RIBEIRO?,

Leanpro Azevepo DE FiGUEIREDO™?

1. Orthopedics and Traumatology Service, Santa Casa de Misericordia de Vitéria Hospital, Vitoria, ES, Brazil.

and Tr

2. Hand Group, Orthopedit

tology Service, Hospital Estadual Doutor Jayme dos Santos Neves, Serra, ES, Brazil.

ABSTRACT

Objectives: A retrospective statistical data gathering of wrist
and hand complaints assisted over two years in the orthopedic
emergency department of a regional referral hospital, seeking
to know the profile of these patients. Methods: Information
obtained by analysis of 31.356 orthopedic visits from May 2013
to April 2015, of which 6.754 related to hand complaints and/
or wrist, at the Hospital Estadual Doutor Jayme dos Santos
Neves (HDJSN) and analyzed by IBM SPSS Statistics software
version 21. Results: The data revealed that the average age
was 37,5 = 15,7 years and the male gender was predominant
(60,72%). Bruises (52,58%) and fractures (30,49%) were the
most common diagnoses. Conclusion: The complaints of wrist
and hand accounted for 21,44% of all orthopedic emergency
room visits. Detailed data description and correct definition
of the International Classification of Diseases (ICD-10) are
needed to better define the epidemiological profile of pa-
tients seeking orthopedic emergency. Level of Evidence
Ill, Retrospective Study.

Keywords: Hand injuries/epidemiology. Wrist injuries/epidemiology.
Emergency medical services. Orthopedics.

RESUMO

Objetivos: Fazer um levantamento de dados estatisticos retrospectivos
dos atendimentos de lesées de punho e méo, ao longo de dois anos
no pronto-socorro ortopédico de um hospital de referéncia regional,
visando conhecer o perfil desses pacientes. Métodos: Informagbes
obtidas por analise de 31.356 atendimentos ortopédicos no Hospital
Estadual Doutor Jayme dos Santos Neves (HDJSN) entre maio de 2013
e abril de 2015, dos quais 6.754 apresentaram lesées na mao efou
punho. Os dados foram analisados pelo programa IBM SPSS Statistics
versdo 21. Resultados: Os dados revelaram que a média de idade foi
de 37,5 = 15,7 anos, com predominancia do sexo masculino (60,72%).
Contusées (52,58%) e fraturas (30,49%) foram os diagndsticos mais
frequentes. Concluséo: As lesbes do punho e da mao corresponderam
a 21,44% do total de atendimentos ortopédicos de emergéncia. A
descricao detalhada dos dados e a definicdo exata na Classificagdo
Estatistica Internacional de Doengas e Problemas Relacionados com
a Saude (CID-10) séo necessarias para determinar melhor o perfil
epidemioldgico do paciente que procura a emergéncia ortopédica.
Nivel de Evidéncia lll, Estudo Retrospectivo.

Descritores: Traumatismos da mao/epidemiologia. Traumatismos do
punho/epidemiologia. Servigos médicos de emergéncia. Ortopedia.
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INTRODUCTION

Acute traumas involving upper limb in the emergency room are
common, however, they are little understood from an epidemio-
logical perspective.! The injuries that affect the distal extremity of
the upper limb are considered a major social and public health
problem both due to the physical and mental impact, as well as
to high costs of initial treatment of its sequels.?® According to the
National Eletronic Injury Surveillance System (NEISS), lacerations
and fractures of the fingers and hands are the anatomical sites
most affected in the work accidents attended in the American
emergency services.! It is estimated that approximately 11-20% of

visits to emergency departments in the United States are due to
injuries to the hands and wrists, making the epidemiological analysis
of these lesions of paramount importance.®? It is known that the
costs of falling productivity due to absence from work , in general,
are more expensive than the treatment of the injury itself.3> When
added, the costs of absence from work with medical and hospital
expenses can reach an average of thirty thousand dollars per injury.®
The social and economic costs cannot be measured only by the
social security aspect, for not expressing its real dimension. The
issue becomes more important if we consider, for example, the cost
of specialized medical care, with more complex procedures, the
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drop in production resulting from absenteeism and the functional
reduction consequent to the possible sequelae.” The purpose of
this study is to evaluate the characteristics of the injuries as well
as to calculate epidemiological estimates of the traumatic injuries
that affect the hand and the wrist by means of a population sample
of patients attended in the orthopedic emergency of a reference
hospital in trauma during two years, in the state of Espirito Santo. The
hand would be the terminal segment of the upper limb, continuation
of the fist, ending distally with the fingers. Its proximal limit would
be given by a horizontal plane that passes through the pisiforme
and the scaphoid. lts skeleton would correspond to the second
row of the carpus (trapezoid, trapezoid, capitate and hamato),
metacarpal bones and phalanges. The first row (scaphoid, lunate,
pyramidal and pisiform) along with the distal end of the radius and
ulna would belong to the wrist region.

MATERIALS AND METHODS

This is a cross-sectional epidemiological study. All information was
obtained by means of data collection in the medical records of the
orthopedic emergency room, defining the complaints concerning
the wrist and the hand. Trauma denominations in these regions
were classified according to the International Code of Diseases
(ICD-10) and individual assessment of medical records. The study
will cover visits between May 2013 and April 2015.

Allresearches used as a bibliographic source were collected using
search sites such as PubMed and ClinicalKey, using the keywords
“injury”, e epidemiology” and “trauma’.

, “wrist”, "hand”, “emergency”,

Calculation of rate:

The sample size was 6,767. The variables analyzed in the wrist
and hand traumas were: gender, color, age, municipality of origin
and affection.

The project of this research was approved by the Ethics Committee
(CAAE 50648015.1.0000.5065 ) of the Superior School of Sciences
of Santa Casa de Misericordia de Vitoria on March 29, 2016.

The program used in the analyzes was the IBM SPSS Statistics
version 23.

The data characterization was performed through the observed frequen-
cy, percentage, minimum, maximum, mean and standard deviation.

The Chi-square test verified the association between qualitative
variables. To compare quantitative and qualitative variables, variance
analysis (ANOVA) was used using Dunnett’s multiple comparison
test, since the variances were not homogeneous (Levene’s test).

The level of significance adopted in all analyzes was 5% with a
95% confidence interval.

RESULTS

Between May 2013 and April 2015, there were 101,769 visits to
the emergency room of the reference trauma hospital in the city,
orthopedic visits were 31,718, which is the specialty with the highest
number of records, followed by the medical clinic, with 30,207 And
general surgery, with 26,212.

Of the orthopedic visits, 21.6% were of complaints related to wrist
and hand. Even though this number is relatively large, corresponding
to around 282 calls per month, this number is known to be far from
realistic. Many of the injuries of the wrist and hand give entry to the
PS for other specialties (mainly of the general surgery), it is up to
the orthopedist to respond only to the opinion requested by the
surgeon, thus keeping the record of the service as general surgery.
The present study showed that the orthopedic care of all the visits
in the emergency room of the reference unit in trauma during the
period evaluated corresponded to 31.2%. (Table 1)

Among the orthopedic visits, 21.6% corresponded to the complaints
due to complaints in the distal regions of the upper limb, demon-
strated in this work by the wrist or hand. (Table 2)

The male gender corresponded to 60.7% of the total sample. The
parda color obtained 46.3%. The municipality of Serra was the one
that presented the highest proportion of attendances with 90.7%,
in which, together with the other municipalities of Grande Vitéria, in
addition, they presented 97.8% of the origin of those served, 1.8%
referring to other municipalities of the state and 0.5% to municipalities
in other states. The monthly distribution of attendances maintained
a similar absolute value, varying from 512 (December months) to
592 (October months). The minimum age was 7 years, maximum
of 99 years, an average age of 37.5 years and standard deviation
of + 15.7 years. (Table 3)

Table 1. Orthopedic PS attendances.

n %
Orthopedic attendances 31718 31.2
Other attendances 70051 68.8
Total 101769 100.0

Source: Data from PS records.

Table 2. Wrist/hand complaints at the orthopedic PS.

n %
Wrist and hand complaints at the orthopedic PS 6767 21.6
Other orthopedic attendances 24588 78.4
Total 31355 100.0
Fonte: Data from orthopedic PS records
Table 3. Demographic characterization.
n %
Gender Male 4109 60.7
Female 2657 39.3
Pardo color 3141 46.4
White 1440 21.3
Color Black 596 8.8
Yellow/Indigene 105 1.6
No Information 1485 21.9
Grande Vitéria 6616 97.8
Procedence Other municipalities of ES 119 1.8
Outher States 32 05
January 564 8.3
February 529 7.8
March 591 8.7
April 524 7.7
May 576 8.5
Monthly June 556 8.2
Distribution July 576 85
August 589 8.7
September 589 8.7
October 592 8.7
November 569 8.4
December 512 7.6
Age Minimum Maximum Medium
7.0 99.0 375 (£ 15.7)

Source: Data from orthopedic PS records.
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Regarding the affection, Contusion (52.5%) and Fracture / Dislo-
cation (34.3%) had higher percentages. (Table 4)

The topographic distribution of the complaints was done as follows:
Fist (40.8%), Fingers (32.0%) and Hand (22.8%). Regions that
were not specified in the medical records accounted for 4.4% of
complaints. (Table 5)

A significant association of gender with affection (value / p = 0.000)
was observed, and the positive contribution to significance occurred
in the male gender with amputation, short-blunt injury, fracture /
dislocation, and infection. In the female gender, positive significance
occurred with contusion, pain and tenosynovitis. (Figure 1)

The association between topographic distribution and tendinous
lesions was significant (p value = 0.042). The lesions, when they
occurred in the central region of the Hand, had a statistically sig-
nificant relationship with lesions of the flexor tendons. The extensor
lesions were positively associated with wrist injuries. (Figure 2)

Table 4. Affection.

n %

Contusion 3555 52.5

Fracture/dislocation 2322 34.3
Short injury content 444 6.6
Pain 268 4.0
Tenosynovitis 68 1.0
Amputation 60 0.9
Convalescence 31 0.5
Infection 19 0.3

Total 6767 100.0

Source: Data from orthopedic PS records

Table 5. Topographic Distribution of the complaints.

n %
Wrist 2763 40.8
Finger 2164 32.0
Hand 1545 22.8
Not specified 295 44
Total 6767 100.0
Source: Data from othopedic PS records
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Source: Data from orthopedic emergency medical records. (*) Statistical significance with
p <0.000.

Figure 1. Disorders distributed by gender.

DISCUSSION

In a study carried out in a university hospital in Ribeirdo Preto, an
analysis of the demand for emergency care was made in 2000,
in which 27.6% corresponded to traumatic injuries involving the
hands.® Comparing the data obtained in this study with the literature,
a strong predominance of the male gender was observed, with
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Figure 2. Tendon lesions according to topographic distribution.

60.7%. The data of this work presented results similar to those
of Santos et al.,® Lopes® and Batista and Filgueira.'® The results
found are in accordance with clinical experience, since men
are more exposed to the risk of accidents, men in this way were
responsible for more severe trauma records, such as amputation,
short-blunt injury, fracture / dislocation and infection. On the other
hand, women with 39.3% presented trauma considered milder,
such as bruising, pain and tenosynovitis, and were statistically
significant in both cases.

Accidents related to work tasks include, mainly, trauma and
short bruised wounds on the hand, wrist and head, along with
eye injuries. More intensive supervision in the use of protective
equipment, more appropriate training in risk recognition, and safe
working practices, including vehicle operation in the workplace,
should be implemented to reduce work-related injuries."

A 2009 consultation by the National System of Electronic Surveil-
lance (NEISS) resulted in 92,601 records of upper extremity lesions
treated in an emergency department in the US in 2009, which
translates into an estimated total of 3,468,996 such injuries that
year. This corresponds to an incidence of 1,130 upper extremity
lesions per 100,000 population per year.”?

It was observed in this study that the incidence of flexor tendon
injuries is greater when compared to extensor tendon injuries, most
of them in the palm region, while extensor injuries affected the wrist
region more, according to data from the literature. These lesions
are usually associated with nerve damage. This is usually due to
the hand-inflicted mechanism of trauma (often a knife or glass)
that contains many delicate anatomical structures in the vicinity
(superficial and deep flexor tendons, Joint ligament, arteries, and
nerves)' which are often not reported in the ICD-10 registry, so
despite the effectiveness of the computerization of care, and the
mandatory registration of ICD-10 to initiate care, many times the
code may not correspond with actual patient injury.

This study raised the data of the emergency room visits during
two years, stratifying the orthopedic care, and showing that more
than 1/5 of all care is related to hand and wrist trauma, with a
great impact on the volume of care delivered for orthopedics.
Based on this survey, other studies may be designed with a
view to reducing trauma-related accidents on the hand, or even
the need for specialized care by a hand surgeon in the initial
evaluation of the patient.

CONCLUSIONS

Among all those attended, the male gender and the parda race
had a higher prevalence.
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The most prevalent affections were contusion and fractures, with
the hand being the region most affected.

Wrist and hand conditions accounted for 21.44% and all orthopedic
care in the HDJSN emergency room between May 2013 and April 2015.
Standardized information and registration methods are essential
for data to be compared.

The results of previous studies in the area of hand and wrist injury
may be comparable in some areas, but differences may occur
due to variations in methods of data recording and classification.

Better utilization of the international disease code (ICD-10), with
accurate injury record, would facilitate and standardize the searches
and documentation of patients with trauma to the wrist and hands.
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WRIST ARTHROSCOPY: BASIC TIPS FOR DRY

ARTHROSCOPIC EXPLORATION
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ABSTRACT

Obijective: This article provides details and tips on the dry ar-
throscopic technique, based on our experience and its clinical
applications. Method: The technique was applied to 65 patients
(833 men and 32 women) aged between 20 and 62 years (average
of 35.4 years) for treating: synovial cyst resection, scapholunate
ligament injury repair, ulnocarpal impact correction, triangular
fibrocartilage injury repair, and assisted reduction of distal radius
fractures. Results: A minimally invasive intra-articular evaluation
has been observed as a benefit, with low infection rate, small
scars, and high rates of early recovery, without affecting intra-ar-
ticular fluid use, reducing the risk of compartment syndrome
and infiltrated soft tissues, in the case of need for associated
open surgery. As for the difficulties, we report the surgeon’s
view, which is commonly prevented by optical blurring or debris
that hit the lens, and the need for radiofrequency care, since
the heat generated is dissipated with greater difficulty than in
the classical technique. Conclusion: Dry arthroscopy emerges
as an effective choice to treat wrist pathologies, however, deep
knowledge and ease with the classical technique, as well as
a learning curve, are key to obtain a good outcome. Level of
Evidence V, Expert Opinion.

Keywords: Wrist/pathology. Arthroscopy/methods. Compartment
syndromes. Learning curve. Treatment outcome.

RESUMO

Objetivo: Este artigo apresenta detalhes e dicas sobre a técnica de
artroscopia seca, baseada em nossa experiéncia e em suas aplicagcées
clinicas. Método: A técnica foi aplicada em 65 pacientes (33 homens
e 32 mulheres) com idades entre 20 e 62 anos (média de 35,4 anos)
para o tratamento de ressecgao de cisto sinovial, reparo de leséo do
ligamento escafo-semilunar, corregao do impacto ulnocarpal, reparo
de leséo da fibrocartilagem triangular e assisténcia na redugéo de
fraturas da parte distal do radio. Resultados: A avaliagéo intra-articular
minimamente invasiva foi observada como beneficio, com baixo indice de
infeccdo, cicalrizes pequenas e altas taxas de recuperagéo precoce, sem
prejuizo do uso intra-articular de liquido, reduzindo o risco de sindrome
compartimental e tecidos moles infiltrados, no caso de necessidade
de cirurgia aberta associada. Quanto as dificuldades, relatamos a
visibilidade para o cirurgido, comumente impedida pelo turvacgo da
Optica ou detritos salpicados na lente e a necessidade de cautelacoma
radiofrequéncia, pois o calor gerado é dissipado com maior dificuldade
do que na técnica classica. Conclus&o: A artroscopia seca surge como
0pgao efetiva no tratamento das patologias de punho, entretanto, o
conhecimento profundo e as facilidades com a técnica classica, bem
como a curva de aprendizado, s&o fundamentais para obter um bom
resultado. Nivel de Evidéncia V, Opiniao do Especialista.

Descritores: Punho/patologia. Artroscopia/métodos. Sindromes
compartimentais. Curva de aprendizado. Resultado do tratamento.

Citation: Pinto Netto HB, Oliveira SR, Pereira FC, Mazzer N. Wrist arthroscopy: basic tips for dry arthroscopic exploration. Acta Ortop Bras. [online].
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INTRODUCTION

Since the 1980s, the use of wrist arthroscopy as a diagnostic tool
for intra-articular wrist pathology, which allows minimally invasive
treatment of many diseases, has been widely disseminated among
surgeons as a routine.

Traditional arthroscopy, or ‘wet’ arthroscopy, uses fluid to
distend and create a working cavity. However, distending the
joint with fluid is not a complication-free procedure. The fluid
infiltrates the tissues, escapes through the gateways, and
this can cause serious problems, such as the compartment

syndrome. Finally, the use of fluid greatly complicates any
concomitant surgery after arthroscopic exploration, making it
difficult to combine arthroscopy with open procedures, such
as osteotomies and ligament reinsertions, e.g. for triangular
fibrocartilage, due to the loss of anatomical frame definition
by the massive fluid infiltration.!2

This article is a retrospective study based on surgical experience by
means of 65 wrist arthroscopies, using the dry technique, whose aim
is providing the reader with a description of the surgical technique,
its challenges, and tips, allowing its reproduction.

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

Work conducted at the Hospital Federal da Lagoa, Rio de Janeiro, RJ, Brazil.
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MATERIAL AND METHODS

Between April 2013 and September 2015, 65 patients underwent
an arthroscopic wrist procedure using the dry technique for treating
pathologies and defining the diagnosis. These medical records were
analyzed within the period from October 2015 to December 2015;
32 patients were women and 33 were men; their ages ranged from
20 to 62 years (average of 35.4 years); 40 patients had synovial
cysts; 16, triangular fibrocartilage injury; 5, distal radius fracture; 5,
scapholunate ligament injury; and 2, ulnocarpal impact. Because this
is an analysis of medical records belonging to previously operated
patients, this study did not require the use of a free and informed
consent term and it has not been submitted to the evaluation of a
research ethics committee.

The surgical technique was applied with the patient in the supine
position on the operating table, under regional anesthesia — axillary
block and sedation, with the shoulder along the table edge. The
shoulder was abducted, and the forearm, vertically suspended,
using Chinese mesh on the index and middle fingers by a traction
system supported by the surgical table. The traction obtained was
measured by a dynamometer, obtaining values between 5 and
8 kgf. After exsanguination, the pneumatic cuff above the elbow was
inflated between 250-300 mmHg. (Figure 1) The arthroscope used
was 2.5 mm with a viewing angle of 30°. There were basically two
gateways, 3-4 and 6R, which depending on the pathology, work
either as a visualization gateway or as an instrumentation gateway.
Radial pathologies use the gateway 6R for visualization, while ulnar
pathologies use the gateway 3-4 for this purpose. The gateway 3-4
is established 1 cm distal to Lister’s tubercle, with a 40 x 12 mm
needle inserted first at a 10° volar angle and parallel to the articular
surface, thus reducing the risk of cartilage damage. The gateway 6R

aw

is established by carpal ulnar extensor tendon palpation, and the
fixed radial point to the tendon palpated is then also demarcated
using a needle. When the viewing portal is determined, the demar-
cation needle is removed and a longitudinal incision is obtained
with a number 15 scalpel blade, dilated with hemostatic forceps,
then a trocar is inserted into the joint for optic input.

Allthe arthroscopic explorations were performed using the dry tech-
nique, allowing the identification of major points to be addressed.
So, we observe the following aspects:

Regarding the determination of gateways, once the gateway for
visualization has been chosen, the needle demarcating the in-
strumentation gateway must be kept to ensure, by internal vision,
its proper positioning, posterior incision, dilation, and introduction
of instruments.

Scope valves should be kept open throughout the procedure to allow
air to circulate freely in the joint cavity. Otherwise, the shaver suction
of the does not work properly, causing collapse and preventing full
visualization of the space. (Figure 2)

One of the scope valves should be pre-prepared with a 20 mL
syringe of 0.9% saline, positioned in the scope to promptly wash
the joint cavity, functioning as a pre-assembled irrigation system,
used as needed and still not de-characterizing the dry technique.
Salt irrigation is sometimes needed to clean the field or cool the
shaver. The joint should be irrigated to remove debris and blood
whenever needed. Optical blurring, as well as the presence of blood
and spatter, can obscure the surgeon’s view. And continued shaver
use can generate its heating as a result of friction, perceptible in
the surgeon’s hand, with possible device damage.

Regarding the possibility of thermal damage to the cartilage and
adjacent soft tissues, caused by the use of radiofrequency, it is

Figure 1. Positioning in the traction tower.

Figure 2. Scope valve kept open.
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recommended to use them only briefly and punctually, and never
continuously, also using the irrigation system whenever needed.
When used simultaneously with osteosynthesis of the intra-articular
fracture of the distal radius, the gateway 4-5 and the knee probe
help achieving and controlling joint surface reduction.

During the triangular fibrocartilage reinsertion, the dry technique
has the advantage of no liquid resistance, which occurs with the
classical technique.

DISCUSSION

Arthroscopic wrist examination should include the radiocarpal and
mediocarpic joints. Several gateways are described, each having a
technique of its own and adequate function. Traditionally, 3-4, 4-5,
6R and midcarpal gateways have been used as visualization and
working gateways. The traditional gateways for wrist arthroscopy are
dorsal because of the presence of fewer neurovascular structures
in the wrist dorsum, as well as the initial emphasis on assessing
their volar ligaments.®4 With the advent of new volar gateways, it
is possible to have visualization and working gateways that sur-
round the wrist as a whole.>® This allows the surgeon to use the
arthroscope for display and instrumentation in all directions — the
box concept. (Figure 3)

These are some of the indications for wrist arthroscopy: it is a
useful tool for diagnosis in patients with wrist pain, limited arc of
movement, and reduced force, in which a non-invasive diagnosis
and a conservative treatment have failed. And also in synovial cyst
resection, especially in cases where the patient has concomitant
wrist pain, distal radius fractures with deviation greater than 2 mm,
isolated radial styloid fractures, distal radius fractures with suspected
associated ligament or capsular injury, Reparable peripheral injuries
of triangular fibrocartilage, among others, for which minimally
invasive solutions are sought.”

As for contraindications of classical arthroscopy, some typical
ones are the large capsular injuries, which have fluid leakage
risk,® active infection, neurovascular impairment, and distorted
anatomy. In addition to these, there are distal radius fractures with
metaphyseal comminution and shear and volar fractures, as they
require open treatment, although the arthroscope can be inserted
to help reducing the joint. Compartment syndrome risk has also
been considered a contraindication for arthroscopy, particularly
after severe fractures.

Figure 3. Box concept, the wrist can be observed in many directions.®
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Rupenianreports that performing traditional arthroscopy, introducing
fluid in an attempt to maintain the optic cavity, is not a problem-free
procedure.® The imbalance between fluid input and output asso-
ciated with extravasation through gateways often results In loss of
visualization and risk of compartment syndrome. We observed that
dry arthroscopy sets aside all concerns about intra-articular fluid
management and pressure, and thanks to the lack of tissue infil-
tration, the wrist volume and contour are preserved during surgery.
In other surgery fields, such as laparoscopy, water is not used to
keep the optic cavity; instead, gas is used. Gas (air, carbon dioxide,
oxygen, or nitrous oxide) was the first intra-articular substance
used to distend the joint and perform arthroscopy since the first
description of this procedure by Bircher, in 1921.1° Levin et al."
devised a balloon for this purpose that, when placed between the
soft tissue frames, creates air pockets that serve as actual optical
cavities, facilitating the dissection of free flaps. Friedlander and
Sundin® used external skin traction, creating a cavity without fluid
insufflation, to facilitate minimally invasive dissection of the dorsal
large muscle flap. These researchers used soft tissue traction
to develop the optic cavity when they took up the flaps."? To
summarize, water is neither crucial or needed to determine any
cavity. It was then considered that in the wrist, traction itself would
keep the optic cavity open.'

Another major advantage of the dry technique reported by Rupe-
nian® is the possibility of assessing injuries in their natural setting.
We notice, for instance, in the excision of cysts and pathologies
involving the presence of synovitis, that the infiltration of tissues
by the fluid prevents a rather real view of anatomical structures,
which are distorted and distended; however, in the dry technique
these structures show a higher definition.

Slutsky?® reported the benefit of providing reduced intra-articular
distal radius fractures with arthroscopic assistance through the dry
technique by eliminating the concern with fluid extravasation. We
observed that an advantage of the dry technique is being able to
perform an open procedure, such as volar plate osteosynthesis of
the distal radius, concomitant with arthroscopy.

Del Pifial et al.’® and Del Pirial' mention in their studies some details
and tips to put the dry arthroscopic technique into practice and
to guarantee a safe and uneventful procedure: they indicate that,
sometimes, the surgeon’s view may not be so clear due to the
presence of blood and debris, generating optical blurring, which can
overshadow the opitic tip. The researchers have used a neurosurgical
swab for cleaning the field, whose need was discarded over time.
The currently used method is a pre-assembled irrigation system
that has a syringe installed in the scope valve which, when needed,
makes it possible to use small amounts of fluid in order to clean the
field. With a refined operative technique, we observed that, during
the procedures, the amount of fluid required was gradually lower.
According to Del Pifal,' the suction needed to clean the field
paradoxically blurs the vision by agitating the joint contents and
generating the cavity collapse. So, the researcher advises to open
the shaver suction only when aspiration is needed. We kept the
scope valve open at all times for free air circulation in the cavity
and the suction used only when needed.

One of the surgeons’ concerns in terms of dry arthroscopy is
the possibility of thermal damage within the joint by the use of
radiofrequency. Del Pifial' reports that the heat generated may
have difficulty to dissipate, and there is a risk of thermal damage
to soft tissues and cartilage surfaces. For this reason, the author
does not advise to use this type of device continuously, without
fluid to cool. In case of need, we do not see any problem to use the
irrigation system, but this does not characterize the dry technique.
Del Pinal'* reported intercurrence cases observed with regard
to the shaver heating during its use, perceptible to the surgeon’s
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touch, preventing her/him from continuing the procedure without
proper cooling. The rotation mechanism of these instruments heats
up, as aresult of friction, when used for long periods of time. Such
heating, obtained as an intercurrence in three of our procedures, is
easily overcome when we irrigate the device externally with saline,
which cools it and makes it fit to be used again.

Still according to Del Pifial et al.,'® the dry technique has a learning
curve not only to overcome the difficulties secondary to vision
and overshadow, but because some signs and findings differ
from those observed in the classical technique. These differences
between the two techniques do not prevent a surgeon familiar with
the classical arthroscopy technique from rapidly incorporating
the dry technique and benefiting from its advantages. Just as it
occurs with any change from a familiar technique to a new one,
there is a need to be prepared to accept some frustration at first.

We adopted progressive changes until developing and adapting
to this operative procedure, making good use of it and obtaining
results considered satisfactory.

Del Pifal et al.,'® in his works, does not mention the technique
used to work up the mediocarpic joint, either the dry or classic
technique. In our experience, we performed the mediocarpic
joint arthroscopies using irrigation with saline solution, through
a syringe adapted to scope.

CONCLUSION

Wrist arthroscopy with the dry technique has shown to be a safe
procedure to detect and treat wrist pathologies. However, it is
understood that this procedure requires a systematic approach,
knowledge on the technique, and a learning curve to minimize
complications and ensure successful outcomes.
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¢ administrado conjuntamente. Recomenda-se a realizago de exames laboratoriais periddicos quando anticoagulantes forem administrados juntamente com TANDRILAX, para aferir se o efeito
anticoagulante desejado esta sendo mantido. Pacientes em tratamento com metotrexato devem abster-se do uso do TANDRILAX nas 24 horas que antecedem ou que sucedem sua ingestao, uma
vez que a concentragdo sérica pode elevar-se, aumentando a toxicidade deste quimioterapico. Reagdes adversas: Distirbios gastrintestinais como dispepsia, dor epigéstrica, recorréncia
de ulcera péptica, nauseas, vomitos e diarréia. ocasionalmente, podem ocorrer cefaléia, sonoléncia, confusao mental, tonturas, disturbios da viséo, edema por retengao de
eletrolitos, hepatite, pancreatite, nefrite intersticial. Foram relatadas raras reagoes anafilactéides urticariformes ou asmatiformes bem como sindrome de stevens-johnson e
sindrome de lyell, além de leucopenia, trombocitopenia, pancitopenia, agranulocitose e anemia aplastica. o uso prolongado pode provocar necrose papilar renal. TANDRILAX é
um medicamento. Durante seu uso, nao dirija veiculos ou opere maquinas, pois sua agilidade e atencao podem estar prejudicadas. Posologia: A dose minima didria recomendada
¢ de um comprimido a cada 12 horas e a duracdo do tratamento deve ser a critério médico e ndo deverd ultrapassar 10 dias. Tratamentos mais prolongados requerem observagoes especiais
(vide “Precauges”). Os comprimidos do TANDRILAX deverdo ser ingeridos inteiros (sem mastigar), as refeicdes, com auxilio de liquido. “SE PERSISTIREM OS SINTOMAS O MEDICO DEVERA SER
CONSULTADO.” VENDA SOB PRESCRIGAO MEDICA - MS - 1.0573.0055 - MB 08 - SAP 4104203
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J) Rdpido, eficaz e sequro
O re m e no tratamento da

Rbromialgia.’

Reducdo da do
a partir da primeira semana
de tratamento na fibromialgia®

L]
-
-

A pregabalina e eficaz
em reduzir a dor dos pacientes
com fibromialgia®

ﬁ Melhora da disfun¢do do sono

- relacionada a fibromialgia®
o Grande parte desse beneficio foi devide:®
y ~ = Efeito da pregabalina na Insdnia®
- . ) = Atividade analgésica do medicamento®
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PIONEIRISMO* & LIDERANGCA"
F ~ NO TRATAMENTO DA OSTEOARTRITE?#

Tovay evidines

Estudo demonstrou que os participantes que tomaram sulfato

/ de glucosamina + sulfato de condroitina reduziram a perda
de volume de cartilagem apés 24 meses, argumentando para
um efeito modificador da doenca®
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*Pioneirismo refere-se ao lancamento do produto & classe médica.

Referéncias Bibliograficas: 1. 1. Internal Report. Dados de auditoria IMS Health. Fevereiro/2017. 2. Internal Report. Dados de auditoria IMS-PMB. Fevereiro/2017. 3. Bula do produto ARTROLIVE: cépsulas. Farmacéutica Responsavel: Gabriela Mallmann. Guarulhos,
SP. Aché Laboratorios Farmacéuticos S.A. 4. Bula do produto ARTROLIVE: granulado em sachg. Farmacéutica Responsével: Gabriela Mallmann. Guarulhos, SP. Aché Laboraterios Farmacéuticos S.A. 5. MARTEL-PELLETIER, J. et al. First-ine analysis of the effects of
treatment on progression of structural changes in knee osteoarthritis over 24 months: data from the osteoarthritis initiative progression cohort. Ann Rheum Dis, v. 74, n. 3, p. 547-556, 2015.

Contraindicacao: Pacientes que apresentem hipersensibilidade a quaisquer dos componentes de sua formula. Interagio medicamentosa: £ recomendavel

que pacientes diabéticos monitorem seus niveis sanguineos de glicose mais frequentemente durante o tratamento com Artrolive.

ARTROLIVE CAPS. sufato s gicosamina -+ St g conofin, MS - 1,057,028, INDICAOES; ARTROLIVE ¢ e para otearrt, ostoatiose o atos em fcas s sues manfestaes, CONTRAINDICACGES: ARTROLIVE £ CONTRAIDICADO EM PACENTES (UE APRESFATEM HPERSENSBLIDADF A QUASOUER DOS COMPONENTES DE SUA
FORMULA, GRAVIDEZ E LACTA OPHECAUEOESEADVERTEMCIAS SO NECESSARIS O DIAGNOSTICO PRECISO O ACOMPANHAMENTO CUIDADOSI) DF PACENTES COM STONAS DI T\VOSDEAFEC&AU GASTRINTESTINAL HISTORIA PREGRESSA DE ULGERA GASTRICA OU INTESTINAL, DIABETES MELLITUS, 0U A CONSTATAGAO DE DISTURBIOS
DOSISTEMAHEMATOFOIEHC ) 0U DA COAGULA OSANGUINEAASSIMCOMOFOFUADORESDEINSUFICIENCIADASHJNBOESHENAL HEPATICA U CARDIACA SF OCORRER FVENTUALMENTE ULCERACAO PE TICAOUSANERANENTOGASTRNTESTIAL EM PACENTES SOB TRATANENT,ANEDIC ODEVERASERSUSPENSA\MED TAMENTE. DEVIDO
AINEXSTENCIADE INFORMAGOES TOHICOLOGICAS DURANTE 0 PERIODO GESTACIONAL, ARTROLIVENAD ESTA NDICADO PARASER UTLIZADO DURANTE A GRAVIDEL NAQ EXSTEM INFORMACOES SOBR APASSAGEMDOMEDICAMEMUPARAOLE\TEMATEHNUSENDODESACUNSELHADOSEUUSUNSSASCOND\%OESEASLACTANTESSUBTRATAMENTU
A0 DEVEM AMWENTAR. PODE OCORRER FOTOSSENSBILIZAGAD EM PACINTES SUSCETIES, PORTANTO PACENTES COM HSTORICO DE FOTOSSENSISLIDADE A QUTROS NEDICAVENTOS DEVEM EVTAR SF EXPOR A LUZ SOLAR. FORAM DESCRITOS NA LITERATURA, ALGUNS CASOS DE HPERTENSAD SISTOLICA REVERSIVE, M PACENTES NAD
PREVIAMENTE HPERTENS(S, NAVIGENCIA DO TRATAMENTO COM GLICOSAMNAE CONDRU\TINA PORTANTO, A PRESSAO ARTERAL DEVE SER VERIFCADA PERIODICANETE DURANTE  TRATAVENTO COM ARTROLIVEFORAM RELATADOS POUCOS CAS0S DE PROTENURA LEVE EALNENTO DACREATIO-FOSFOLUNASE (P DURATE TRATANENTO
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rgoos) neses caso. Aguns autoresda eretura médicadesoevem gue o uso e gicosamina  concofina pode ncoerem um aument caresisténia & insuina, prem, s estudosforam realizadoscom doses mut superioes & iciadas naterapeuica ifca nomal ¢ sua valdade aita diida oy virios outros autres. Estudos recentes
monstram gue asscagA condroia  gcosamin, uando empregad em pacente poradore de et melius oo 1, vou  alregfes no esabolismo da glcose. 0 resutados deste estudos né podemser exapolados para paciente com iaetes melfts escompensado o né-corolado.Ereoomendivel que pcietes dbéfcos
moitrem seus s sanguneos e oose i reguentements durante o ratamento com ARTROLIVE. 0 uso ooncomiante (e ARTROLIVEcom s idos daopoisomerese eoposideo teniposide e doroubicin) devese eviado, uma ez guea gloosamin iz esiséncain viro  etes ecamentos e ol humanas canceross decdon
e deovaro 0 ratementoconcomiante e ARTROLIVE com antioagulntes como o aoenocoumarl, dumrol, heperna e vrfain, podelevr a aumento s hances de sangramenin, devwdoaaheraﬁoes 10 valores de INR (ntemational Nor malized Ratio, Hé relato de um caso na eraura de potencializacdo o efit da varfaina, com consequente aumento
(os vlores sanguineos de INR. PonamoousomnwmmtedeARTROLIVEcomanﬂwagulamesora\sdeveleva em contaavahat;oesngomsasdo INR Reacdes adversas: SISTEMA CARDIOVASCULAR: EDENIA PERFERICO E TAQUICARDIA JA FORAM RELATADOS COM 0 USD DA GLICOSEAMANA POREM NAO FOI ESTABELECIA UNARELACAO CALSIL
FORAM DESCRITCS NALITERATURA, ALGUNS CASOS DE HPERTENSAQ SISTOLICA REVERSIVEL, EM PACIETES A0 PREVIAMENTE HPERTENS0S, NAVIGENCIA DO TRATANENTO COM GLICOSAMINAE CONDROTIV, PORTANTO,APRESSAQ ARTERIAL DV SERVERIFCADA PERIODICAMENTE DURANTE O TRATANENTO COM ARTROLIVE SISTEMA NERVOSO
CENTRAL: MENOS DE 1% DOS PACENTES Bl ESTUDOS CLNCOS APRESENTARAM CFFALEA, NSONAE SONOLENCI NAVIGENCIA DO TRATAJENTO COMA LCOSAMNA. ENDOCRINO-HETABOLICO:ESTUDCS ECEITES DEMONSTRARAA QUF AASSOCICAO CONDROITIA E GLICOSAMINA QUNDO ENPREGADA M PACENTES PORTADORES DE
DIABETES NELLTUSTIPO I, A0 LEV[JUAALTERA%AOES NO METABOLISMO DA GLICOSE. 05 RESULTADOS DESTES ESTUDOS NAQ PODEM SER EXTRAPOLADIOS PARA PACITES COM DIABETES MELLITUS DESCOMPENSADA 0U NAO-CONTROLADA, E RECOMENDAVEL QUF PACINTES DIABETICOS MONTOREM SEUS NVES SWNAUNEOS DE GLICOSE MAS
FREQUENTEMENTE DUBANTE  TRATANENTO OV ARTROLIVE GASTRINTESTINAL: NAUSEA,DISPEPSIA VOMITO, DOR ABDOMANAL O EPGASTRICA, CONSTIPACAD,DIARREA QUEIACAO E ANOREXIA TEM SDO RARAMENTE DESCRITOS NA LTERATURA NAVIGENCIA DE TRATAMENTO COM GLICOSAMINA E CONDROIA PELE:ERTENA, PRUADO),
ERUPGOES CUTANEAS E QUTRAS MAN\FESTA(}OESALEHGICAS DE PELE FORAMREPORTADAS EM ENSAIOS CLINCOS COM GLICOSAMANA. PODE OCORRER FOTOSSENSIBILIZAGAO EM PACENTES SJSCETE ORTANTOPACENTES M HTORCD F FTOSSENS BLIDADE AOUTRCS MEDICAMENTOS DEVEH EVTARSE DPORA LUZ SOLAR POSOLOGI:
Aduttos: Recomenda-se iniiaraerapéutca com a presp ggﬁde 1 cépsul via oral 3 vezes a dia. Come o eftos do medicamento e nciam em mécia apds aterceira semana de raamento deve-se terem mene queaoon‘unwdadeeana&mterrupgao o rafamento s fundamentas para s alcancar s benefios anlgéics ¢ e mobidadeariuly,
SE PERSISTIREM 05 SINTOMAS, 0 MEDICO DEVERA SER CONSULTADO. VENDA SOB PRESCRICAD MEDICA. NB03a SAPA470700, ARTROLIV. 15 g sufao de gicosamina + 1.2  suft de concofin. S - 1.0573.0265, INDICACOES: ARTROLIVE ¢ e e csecertte, ofeoatioge ou e em tdas as uas manfestades
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CARDIOVASCULAR: EDEMA PERFERICO ETAQUICARDIA JA FORAM RELATADOS COM 0 US0 DA GLICOSAMNA REA NADFOIESTABELECIDA VA RELACAD CAUSAL FORAM DESCAITOS NA LITERATURA, ALGUNS CASOS DE HPERTENSAO SISTOLICA REVERSIVEL, EM PACENTES NAQ PREVIAMENTE HPERTENSOS, HAVIGENCA DO TRATAMENTO COM
GLICOSAMINA E CONDROIA PORTANTO, A PRESSAD ARTERIAL DEVF SER VERFICADA PERODICAVENTE DURANTE 0 TRATAMENTO COM ARTROLIE. SISTEMA NERVOSO CENTRAL:MENOS DF 1% DOS PACENTES EM ESTUDOS CLAICOS APRESENTARAM CEFALEI, INSONIA E SONOLENCIA NAVIGENCA D0 TRATANENTO COM A GLCCSANA
ENDOCAINO-HETABOLICO:ESTUDOS RECANTES DFMONSTRARAM QL A ASSOCIACAD CONDROITIVAE GLICOSAMIA, QLANDO EMPREGADA EM PACIATES PORTADORES DF DIABETES MELLITUS PO, NAD LEVOUAALTERAD%OES NO METABOLISMIO DA GLICOSE, 05 RESULTADOS DESTES ESTUDOS NAQ PODEM SER EXTRAPOLADOS PARA PACIENTES
COM DIABETES MELLITUS DESCOMPENISADO U NAQ-CONTROLADO. E RECOMENDA ELOUEPACIENTESDIABEHCOSMUNITOREMSEUSNIVEISSANGUINEOSDEGUCOSEMAISFHEQUENTEMENTEDUHANTEOTRATAMENTOCO ARTROLIVE. GASTRINTESTINAL:NALSEA DISPEPSIA,VOMITO, DORABDOMNAL OU EPIGASTRICA, CONSTPACAO, DARREI,
CLFIMAGAD F ANOREXIA TEM SIDD RARAWENTE DESCRITOS NA LITERATURA NAVIGENCIA DF TRATAMENTO COM GLICOSAMINA E CONDROTTIA, PELE:ERTENA, PRURIDO, ERUPGOES CUTANEAS  OUTRAS MANFESTAGOES ALERGICAS DF PELE FORAM REPORTADAS S5 CLAICOS O CLICOSAMN, PODE OCORRER FOTOSSENS BLIZA A0
PACENTES SUSCETIVES PORTANTO PACIENTES COM HISTCRICO DE FOTOSSENSIBLIDADE A QUTROS MEDICAVENTOS DEVEM EVTAR SE EXPORA LU S0LAR, POSOLOG: Adulos: Resomenca-e i a ferapuicacom apescrico de 1 envelope o i, isohido e um copo com g, Como o s o mediamentose i em médiaapds
ateefasemarade taane v e mene (e a cotiidade eaéo-itemungio doeamento s funementis prase alcancar o benefisavlgésioo i mobiadeartut SE PERSISTIREM 05 SINTOMIAS, 0 MEDICO DEVERA SER CONSULTADO. VENDA SOB PRESCRIGAO MEDICA, 303 SAPAAO6T(2.

Material técnico-cientfico de distribuicéo exclusiva  classe médica.
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A agao eficaz’
no tratamento
da Osteoartrite.

Glicolive
o de iosaming <y

GLICOLIVE =
sulfato de glicosamina =
e -

Qualidade Aché e preco acessivel
para o tratamento da OA%3

Referdncias Bibliograficas: 1) MATHESON, A J; PERRY, C. M. Clumsaming: & review of its ue in (e management of osteoartneits. Orugs Aging, v. 200, i 14, p. 1041-801, 2003 2) Kaives Web Brasal Dizgoeived eem: hisp.lf
beasil kaitnsweb.com Acessd em: Agostaft 6. §) Programa Cukdadas pela Vida * O Programa Ciidados peia Vida poda alterar o inbemompar esta campanha sam aviso privio®, Desconty caleuiads sobre o Preqo Mixdma 20
Consumided)”, 4) Buka do prodiulo BLICOUNE: pd para solugio onl Farmaceutica Responsived: Gabriela Mallmann, Guandhos, 5P Aché Laboratinios Faimasduticos SA. 5) BRASIL AMVISA. Agéncia Mackeal de Vigincia
Sanitdna, Reselusdo - RE 0 1,10, de 3 e sbwil de 2015, Concede Certifitacdo de Bods Priticas de Fabriceq3y aoAchd, Didria (ficial da Unsdo, Brasiia OF, p. 133, Dabr 2015, 6) inlemat Report

Contraindicages: hipersensibilidade a glicosamina ou a qualquer outro componente da formula. Interagbes medicamentosas:
0 sulfato de glicosamina pode favorecer a absorcao gastrintestinal de tetraciclinas e reduzir a de penicilina e cloranfenicol.

GLICOLIVE é um medicamento. Durante seu uso, ndo dirija veiculos ou opere maquinas,
pois sua agilidade e atencdo podem estar prejudicadas.

GLICOLIVE {suifate de glicosaming) 1500 mg pd para solugio oral. US0 ORAL. USO ADULTO. Indicagbes: GLECOLIVE & indicada no tralamento deartrose ou osleoartrile prmaria @ secunddna @
suas manifestacoes. Contraindicagies: GLICOLIVE & contra-indlcado em paclentes com hipersensibilidade a glicesamina ou a qualquer cutro componente da férmula. Nao deve ser
utilizada durante a gravidez, lactagio ou em fenilestondricos. Cuidades & adverténeias: informar a0 médico caso esteja utilizando outros medicamentns. Recomenda-se cautela
em pacientes com sintomas indicatives de distirblos gastrintestinals, histéria de Olesra gastrica ou intestinal, diabetes mellitus, portadores de insuficiéncia renal, hepatica
ou cardiaca. Caso ocorra ulceragdo péptica ou sangramento gastrintestinal a medicagio deverd ser suspensa imediatamente. Recomenda-se evitar @ ingestio de bebidas
alcodlicas, durante o tratamante. Gravidez & clagio; ndo hi dades com relagdo a0 uso de GLICOLIVE na gravidez @ kxctacio humana, portanta, Seu uso ndo & recomendads nestes casos.
[nteraghes medicamentosas: o sulfato de glicesamina poda favorecer 3 absorgo gastinlestinal de tetracicinas o reduzir a da peniciing & cloranfenicol. Nao oxiste limitagdo para administracio
simultinea de analgésicos ou anti-inflamattnios estercides ¢ ndo esteroides. Reaghes adversas: os efeltos colaterals mals comuns sdo de origem gastrintestinal, de intensidade leve
a moderada, consistindo em desconforto géstrico, diarreia, ndusea, pruride e cefaléia, Aeagies hematoldgicas: ndo foram observadas alteragies clinicas significativas.Testes
taboratorials: ndo se observaram diferengas significativas nos valores médios nem nos dades individuais das provas laboratorials e conslantes vitals. Glicelive & um medicamento,
“Durante seu uso, nbo dirija veiculos ou opere miquinas, pois sua agilidade o atengdo podem estar prejudicadas.” Posalogia: GLICOLIVE apresenta-2o na forma da pd branco a
lewemente amarelado, com odor ¢ sabor de abacaxi, Dispensar o confeddo do envelopa em um copo com dgua. Aguardar entre 2 a § minudps, mexer a solucio com o auxilio de uma colher e
consumir. Consumir 1 emelope por diz antes das refeighes o sequndo indicagdo médica. A duragdo do tratamento fica a critéro do médico. Para informactes completas, consultar a buta na
integra através da Gentral de Alendimento ao Cliente VENDA S0B PRESCRICAD MEDICA. M5 - 10573, 0403, MBO3 SAP 4423401, "Material tienico chentifico de distribuiclo exclusha & classe
midica. " SE PERSISTIREM 05 SINTOMAS, O MEDICO DEVERA SER CONSULTADO.
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Isinato de cetoprofeno

0 UNICO lisinato de cetaprofeno
com TECNOLOGIA SMR>*?

EFICACIA?
+Poténcla anti-inflamatoria, analgésica
e antipiréti g:ﬂggﬂn’ramemprgfenu*

:Libe
%ﬁﬁ?ﬁmﬁmmns ‘porate 24h.4

Apresentagdes®
\ Capsulas de
\, liberagdo prolongada
- de b e 320 mg com
\‘x 10 e 20 cdpsulas

III

Referéncias Bibllogrificas: 1) ANVSA. Conanilta de produtos. Depoene] emd <hiipe eyl amdza oo bridativisaConsully ProduigConsulia medicamento.aspe-, Atessa em, AbR201 6
2) PELOGGIA, G.C..: BRITORETO, AL CUNHA ) Avatiario dn elicdcia tarapesn @ da tokerdnecia oo antidlamatdsio Eginato de cotoprofenn, na fomma cipsulas Eatisdo musticantrico aberto
@ a0 comparalied. Revisty Brasiiera de Medcins, v.5F, n6, p.617-624, 2000, 3) Iternal Report: 4) Bula Do Produto ARTROSE: Capsulas: Fammatéulica Responsinel Gabeeda Malimanin
Gizariihos; 5P Ache Laboratinios Farmacaulions SA

Contraindicagoes Ulcera péptica na fase ativa. Inferag0es medicamentosas: Devido & elevada liga dgau (e cetoprofeno com proteinas
plasmaticas, & necessario reduzir a dosagem de anticoagulantes, fenitoinas ou Sulfamidas quando administrados concomitantemente.

ARTROGL (Esinaio i cetoprofenct - 160 ma & 320 mg = Capaub de MeracSo pritoroads - Lol - Lico Akl - Indicaclies: Aririse, comarboss; espondiioasionsd, inle reomaitice, torsle, Tl @ frombofisbie siperficial coniesha, enlions,
Y, dtere sy cm*mﬁm;&ﬂimwﬁcsmmmmeﬁaﬂHm&p&pﬁum&wﬂauuﬂmmﬂ.mﬂnﬁmrmgm Waﬂmmuw
& hemocoaguiagan, Fpersslidots & Qusue compirentss & Ma ks boste 3 postbiice 0 hpsramabicads crdads oom Ao acetissicioD oy QU -‘_‘—wi’*? -Enals RE-eaenhs. Pariasin, o celopren) g
e o u:-'-’rui & panenles 10 Qua 0 S0y 20etialifion o0 ous Tarmeocs enfiofiEmaiinos ndo-estemacdass e provocado siromes de gsma, Tt wriedri. 0 uso b fsinaio e oeloprofina & conina-incicady duranka 0 pomen 8
ke i hiverieesly pumonas i heicdads el po Tl cansclevishes comum 08 infndonss o sindese e oot v, Pode rrim beias 20 auments g lmpo e sanament g geskiches ¢ leis
: 2 vl pdantiecs e TROmagias. o fedem-nadado. HE oo Gt relerar o e 02 i, Precauctes © adverténcias: 0 uso de cetoproteno ém pacientes com asma bronguica ol com
dka‘tms ahrgh:as ;wde pn:v-mr uma crise asmdtica, Em paclentes com funcio renal compromietida, 3 administrac3o de cetoprofeno deve sor ofetuada com particular cautela kevan-
do-50 em consideracan a ahmnaq.&u pasencialmente renal do fdrmace, Erbors il ot o dlsenah egermeniiments baicalads ercbdlels oo cetoprniens s dipes frevnias pan Lo i, & admaeiacio om
mifbires g dorme 3 mamaniachd fo ) i ado & renomendody mmmmmm:mﬁmngm&mmmmmmmmammmnmmdmmmm
MWmmmmmmMmmlh L oo i acetialickon malar o ol winon de celiprolenn @ mementa 0 rico e distirbios oastindesinals I £t s aekrivigy o com Fio Bd memenk e
'-.ri*mc'rg:rnm-'- it ol cheencadt sumento o dodcdade oo medieraln am decirmieeia da dimisainko 0oty e 1 e & ;wa.. rech 25 peedas i osbonrohen ¢ aurments sag sl oiricn. A malociyrenich
& Bt o coloprofeny DR OCAEr U P telch) 00 S almatio B0 s v com Mo 62 manksn o e mmmﬁmmmmmmﬁhswm
mﬁmmﬂwﬁuhﬁhﬁmmgmm&&usmmw e, vhmilo, Gar.r&uﬂaﬂuﬂ Eriepanaments foram oheermdas hemomaga gechintestingl, discindsia sl .t:.m ceigkia e
i 2 veriem @ eanter Galneo. 0 poodido pode ser Domad B relebes b oorm bt 3 fm da eviter posrael Geiirbion oastisledinal Famagia:n-ﬂmﬂ 160 ey U .ﬁﬂuammnh % 62 Arirte 0 e i el
A dzan0 oo bamenk; e a;:n'-r;c-? AATROS, 3 Slpruia 20 03 dherte o 2pds & refehies, A duracio 0 ratiment deve sk @ e micion. S PERSISTIREM (5 SHTDNEAS O MEDIED E{-“‘-&{E&".iﬂi"»‘{ﬂ.
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REVANGE

cloridrato de tramadol + paracetamol

vﬁams ESTUDOS CONFIRMAM QUE A ASSOCIACAO DE REVANGE®
” ~ (CLORIDRATO DE TRAMADOL + PARACETAMOL)
E SUPERIOR AO TRATAMENTO ISOLADO, OFERECENDD'%*:

MENOS EFEITOS ADVERSOS'

R
._rﬁ

) 5 RAPIDO INICIO DE ACAO*
fﬁ e m— MAIOR TEMPO DE AGAD

RE'H?-"':-!S Elh:-;aﬁ:a 1
Tk cHlamit

R

uur|tra|nuu: E1cf*.':: hp sensibiidade a0 Jar*ad[: paracetam:nl 0U & qualquer componente da fjrmla 0l 308 opioides; int Iu‘iIEa
analgesices

(6 9uudas pun alcod, 1|pfmh:rr~
6 4630 centrl, opioidss u psicotrdpioos; acientes em retamento com nibidores da monoaminoxidase (MAD) oy vatadis Comests ager B NS Lifimos
14 s, Interaodes medicamentosas: REVANGE® comprimido revestido no é recomendado como medicacdo pré-uperatoria obstébica ou na analgesia pds-parto em
lactantss, pois a SFEJFHHH em lactentes e recem-nascidos ndo fol estudada.

REVANGE® ¢ um medicamento. Durante Seu Uso, nao dirija veiculos ou
Opere maqumas OIS Sua agilidade e at engao nodem estar prejudicadas.

FEE, b ¢ parmsd % N corprists vt L0 ORRL R0 u e R L pp T T Corereiatigsoer Aqermemiaiopde 1) Temsdol, persselemol ou £ Juaigar pomponer's ) b o s opocen
lrmmee K#iiﬁhi“’a "r:f"m awvﬁan- apids oy perchmn iy 1wﬁb b?E'i mnh-m‘t&wmr!af A, -.-Msi::& lres .=sm"5'crl.t‘n§1l"¥- oidadion ¢ adverieacas comvelides loom sristudas iom paciieres racebends el
1 st Tecovereids FEUOS expatines ple-tocwmiainacie ubcan g prises de camndsies eit Bamentadt o doue e Tamated i LaSPOIECERLIL N EPRRITTACS B LTumad o umeetat o rl e corwudio e paciertes lorunda i WA reursiplins oo ouos s
e redarens o fsr oooveisie, REVAMEE" compomids revestidy e deve ber bl  piciscles depeedisler 2 opioites. O iramadel reinicia o fepesdfocn Baac em aigun pociente: previamests depeadester e ot apioides. REVANCE compnimid reverBia deve ser isudy com cacia 1
£ sk rechoida em pacinies ricsbonchs desessores do SNG come e, opioides, agenies aneslevivns, featiarnay, iegeizantss o sedufiven Pipaifices. EEVLNGE® comprimide mveciic dave 1ar imady coos brastacle cautrls o paciéntzs sob ratmmbaly oo indbidares 61 momvemionidase o
o8 eshodos #n anirds mockararm somandz i bncideck: o b com & adminicracis combinada de infbiores dly RAD o Srpmadiol Poeicle o adrtingias: REVANGE® comprimido veecti te dve oo pdinicivadh o confur com nutras prodedng & base de dramadl o parctamal RFEANGE
compimwt rivesfio dove gar adminiriadn oo cantels e acke wob tios dh deprasihe st REVANGE® compimidn srveatid eve sar usads com cautels om pacseniies oo pressia inbarandans surmentidy u rosnatsme cramiane. Amagdes G pagila fminee] prowocadas pely rimadd
poden msearat 3 eristiecty eripeck oy corse d rinang. Grmider o lavtacir npo na greviley o bctache REUNGE oongyimice rovechde namend feved oer afifaads deranty s pravider o0 o potencial benwhichs justficar 1 potmecial st pary o feke. ineraghes medicamestae: REEUNGE"
comprimad rivestidy nio 1 recomendieln cam medagi pr2 e mam*mn:'cﬁ-ip:smrm"'k peis 3 Segaranga o sk & ook naucids ndo i v, Foogdes aversar. oo w1 cpcidade e g « sperer miuinar e D it o
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FLXIS

CELECOXIBE

Eficacia, seguranca e prego acessivel
ytratamento anti-inflamatorio.™

% S Gt : XIS
Aelhora significante dos sinais e sintomas Vst

de osteoartrite.®

n:az no tratamento de dor aguda.’’

bldor da COX-2 mais utilizado no mundo.®

* Diewido & antorse de omeaehs em 24 horas apos o inicio do iratamental
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