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RESUMO

LEIDERSNAIDER, Caio Leal. Analise comparativa entre exame fisico, ultrassonografia e
ressondncia magnética nos punhos e maos no estudo das manifestacgoes clinicas
musculoesqueléticas da febre Chikungunya cronica. 2021. 99f. Tese (Doutorado em Ciéncias
Médicas) — Faculdade de Ciéncias Médicas, Universidade do Estado do Rio de Janeiro, Rio
de Janeiro, 2021.

A febre Chikungunya (FC) ¢ uma doenca arboviral transmitida por mosquitos Aedes
infectados pelo virus Chikungunya (VCHIK). Ela ¢ epidémica em varios paises ao redor do
mundo. A doenga causa artrite cronica e incapacitante por até cinco anos apds a infecgdo, e
atinge grande parte da populacdo economicamente ativa. O estudo um descreve, por meio de
dados clinicos, laboratoriais, ultrassonograficos (US) e de ressonancia magnética (RM) como
um homem de 49 anos desenvolveu artrite psoridsica (AP) ap6s infec¢do pela FC. O quadro
de sinovite e tenossinovite classicas secundarias a FC, a persisténcia de doenga inflamatoria
com sinais de entesite e dactilite na US e RM, a histdria familiar positiva e o aparecimento de
lesdes cutaneas no couro cabeludo sugere fortemente AP po6s-FC, segundo os critérios do
Colégio Americano de Reumatologia. O estudo dois teve como objetivo analisar as alteragdes
musculoesqueléticas de punhos e maos por meio do exame fisico (EF), US ¢ RM. Trinta
pacientes com diagndstico laboratorial comprovado de FC foram avaliados na fase cronica da
doenga. Houve predominancia do sexo feminino ¢ a média da idade foi de 54,7 anos. Os
locais analisados foram as regides interfalangica (IF), metacarpofalangica (MCF) e
articulagdes do punho/mediocarpal (PMC). O intervalo entre o EF e os exames de imagens foi
de sete dias, e o intervalo entre a US e RM foi de no maximo dois dias. O coeficiente kappa
foi calculado para estimar a concordancia entre os achados de EF, US e RM. Foi observada
concordancia significativa entre EF e US no diagndstico de sinovites. A Uinica concordancia
estatisticamente significativa (grau moderado) entre US e RM foi o achado de tenossinovite
flexora. A US tem potencial para confirmagdo diagnostica na suspeita de sinovite, com base
na uma positividade do EF. A limitada concordancia entre US e RM para outros achados, por
sua vez, pode sugerir um papel complementar destes métodos.

Palavras-chave: Febre Chikungunya. Exame fisico. Ultrassonografia. Ressonédncia

Magnética. Musculoesquelético.



ABSTRACT

LEIDERSNAIDER, Caio Leal. Comparative analysis between physical examination,
ultrasound, and magnetic resonance imaging of the wrists and hands in the study of clinical
musculoskeletal manifestations of chronic Chikungunya fever. 2021. 99f. Tese (Doutorado em
Ciéncias Médicas) — Faculdade de Ciéncias Médicas, Universidade do Estado do Rio de
Janeiro, Rio de Janeiro, 2021.

Chikungunya fever (CF) is an arboviral disease transmitted by Aedes mosquitoes
infected with the Chikungunya virus (VCHIK). It is an epidemic in several countries around
the world. The disease causes chronic and disabling arthritis for up to five years after
infection and affects many of the economically active population. Study one describes,
through clinical, laboratory, ultrasound (US), and magnetic resonance (MRI) data, how a 49-
year-old man developed psoriatic arthritis (PA) after CF infection. The clinical picture of
classic synovitis and tenosynovitis secondary to CF, the persistence of inflammatory disease
with signs of enthesitis and dactylitis on US and MRI, positive family history, and the
appearance of skin lesions on the scalp strongly suggested post-CF PA, according to the
criteria of the American College of Rheumatology. Study two aimed to analyze the
musculoskeletal changes in the wrists and hands through physical examination (PE), US, and
MRI. Thirty patients with a proven laboratory diagnosis of CF were evaluated in the chronic
phase of the disease. There was a predominance of females, and the average age was 54.7
years. The analyzed sites were the interphalangeal (IF), metacarpophalangeal (MCF), and
wrist/midcarpal joints. The interval between PE and imaging exams was seven days, and the
interval between US and MRI was at most two days. The kappa coefficient was calculated to
estimate the agreement between the PE, US, and MR findings. A significant agreement was
observed between PE and US in diagnosing synovitis. The only statistically significant
(moderate agreement) between US and MRI was the finding of flexor tenosynovitis. US has
potential for diagnostic confirmation of suspected synovitis based on positivity of the PE. The
limited agreement between US and MRI for other findings, in turn, may suggest a
complementary role for these methods.

Keywords: Chikungunya fever. Physical examation. Ultrasound. Magnetic Resonance

Imaging. Musculoskeletal.
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INTRODUCAO

Febre Chikungunya — Defini¢ao e Diagnostico

A febre Chikungunya (FC) ¢ uma doenca viral transmitida pelos mosquitos da familia
Togaviridae e do género Alphavirus (1-4), cuja transmissao ocorre pela picada de fémeas dos
mosquitos Aedes aegypti ¢ Aedes albopictus infectadas pelo virus Chikungunya (VCHIK)
(2,3). A intensidade da dor deu a doenca o nome “chikungunya”, que significa “aqueles que
se dobram” na lingua Makonde (falada pela tribo que vive no sudeste da Tanzania e norte de
Mogambique), descrevendo a aparéncia encurvada das pessoas que sofrem com artralgia
caracteristica nos pés e tornozelos (5). O Adedes albopictus também transmite o virus da
dengue, febre amarela, zika e suspeita-se ser o vetor do virus da encefalite equina venezuelana
(6,7). Excepcionalmente, pode haver transmissdo vertical durante o parto em gestantes
virémicas, o que pode provocar infeccdo neonatal grave (8). No entanto, ndo se tem
conhecimento do aumento da frequéncia de malformagdes (8,9). Contaminagdes
transfusionais sdo raras, se os protocolos de seguranga forem executados (9). Entre os
diagnosticos diferenciais, podemos citar: dengue (na fase aguda), malaria, leptospirose, febre
reumatica, artrite séptica, zika e Mayaro (6).

Existem duas formas de diagnostico laboratorial da FC: teste sorologico (também
conhecido como teste indireto), e teste molecular (conhecido como teste direto) (5,10). O
principal teste molecular ¢ o RT-PCR (reacdo em cadeia da polimerase com transcri¢ao
reversa em tempo real) (11), que proporciona um diagndstico rapido e sensivel, por meio da
deteccdo do RNA viral até o oitavo dia apds o aparecimento dos sintomas (11,12). Para a
pesquisa de anticorpos especificos, as principais técnicas disponiveis sdao: o enzyme-linked
immunosorbent assay (ELISA), imunofluorescéncia indireta e o teste imunocromatografico
do tipo point-of-care (POCT) (13). Os testes sorologicos permitem a detec¢do de anticorpos
especificos do tipo IgM, que podem ser identificados a partir do segundo dia apods o
aparecimento dos sintomas e do tipo IgG a partir do 15° dia. Em geral, a FC nao costuma ter

reacdo cruzada com as demais arboviroses (14).
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Febre Chikungunya — Aspectos Epidemiologicos

Globalmente, a doenca foi descrita pela primeira vez durante um surto ao sul da
Tanzania em 1952 (15). Ap6s um periodo com numero menor de casos desde a sua
descoberta, 0 VCHIK reemergiu durante a segunda metade do século XX e foi responsavel
por grandes epidemias na Africa e na Asia (16). A partir de 2003, ele se espalhou rapidamente
pelas ilhas do sudoeste do Oceano Indico e no final de 2013 emergiu na regido das Américas
(16). Em 2014, mais de um milhdo de casos foram notificados nas trés Américas e no Caribe
(17). No Brasil, a transmissdo autoctone foi confirmada no segundo semestre de 2014,
primeiramente nos estados do Amapa e da Bahia (18,19). Desde entdo, todos os demais
estados registraram ocorréncia de casos autoctones (19).

A alta densidade do vetor, a presencga de individuos susceptiveis e a intensa circulagio
de pessoas em areas endémicas sdo alguns dos fatores que contribuem para a transmissao (20).
Ao contrario do Aedes aegypti, que existe em dreas tropicais e subtropicais (16), o Aedes
albopictus também pode prosperar em regides temperadas, com o potencial de introduzir o
VCHIK em novos nichos ecoldgicos (21). Ha relatos de casos autoctones na Italia (22), Franga
(23) e EUA (24). Nao ha tratamento antiviral efetivo até o momento e a profilaxia ¢ feita por
meio do controle do vetor, o unico elo vulneravel na cadeia de transmissdo da doencga
(15,17,20). Varios testes clinicos para a criagdo de vacina tém sido realizados (25), embora
nenhum tenha sido aprovado para uso na populagdo geral. As estratégias incluem vacinas com
virus completo inativado (26), virus vivo atenuado (27,28), vacinas de DNA (29) e vacinas de

particulas virais (30,31).

Febre Chikungunya — Aspectos Clinicos

Clinicamente, podemos dividir o curso da doenca em fase aguda e cronica (3,4,32). A
fase aguda comeca cerca de trés a sete dias apds a inoculagdo do virus pela picada da fémea
infectada e € caracterizada por febre, exantema, alteracdes gastrointestinais, cefaleia e
artralgia (2,4). A fase cronica, presente em 30-50% dos casos, ocorre quando a adoenca tem
duracdo maior que trés meses a partir do inicio dos primeiros sintomas (2,3,5). Os achados

mais comuns sdo artralgia (manifestagdo mais frequente e de carater simétrico e bilateral),
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artrite e impoténcia funcional, o que acarreta incapacidade moderada a grave varios meses
apos a infecgdo aguda (1,3.,4).

A literatura sugere que até 60% (33) dos infectados pelo VCHIK tém chance de
desenvolver artrite cronica (34,35) e a incapacidade motora pode persistir por até cinco anos
apos a infeccdo (33). A doenga também tem o potencial para desenvolver sequelas

permanentes e irreversiveis (36).

Febre Chikungunya como uma doenca reumatoldgica - Aspectos de gravidade e/ou

cronicidade

Os fatores de risco clinico-epidemiologicos que predispdem a cronicidade da doenga
sdo idade acima de 45 anos, sexo feminino, envolvimento genético e existéncia de doengas ou
lesdes musculoesqueléticas anteriores (37,38).

Alguns estudos apontam que os sintomas cldssicos e graves da FC durante a fase
aguda se devem ao tropismo do VCHIK por fibroblastos (39), de forma semelhante ao que
ocorre em outras alphaviroses (40,41). Também foi descoberto RNA do VCHIK em cé¢lulas
musculares satélites humanas trés meses apos a infec¢do (42). A longa duragao da presenca de
anticorpos IgM anti-VCHIK também pode indicar a persisténcia do VCHIK em certas células
ou tecidos hospedeiros (43).

Malvy e cols. (44) relataram o caso de um paciente que desenvolveu artrite erosiva
progressiva acompanhada de entesopatias por 24 meses apos a infeccdo pelo VCHIK. Este
paciente ndo apresentava positividade para marcadores de autoimunidade, notadamente anti-
peptideo citrulinado ciclico (anti-CCP), anticorpos antinucleares ou crioglobulinemia.
Entretanto, havia aumento na contagem de células T CD4, persisténcia de anticorpos IgM
especificos e positividade para o gene HLA B27. A genotipagem do sistema HLA classe 11
revelou genotipo HLA-DRBI, apesar de que nenhuma manifestacdo reumatologica clinica
tenha sido observada antes da infec¢ao pelo VCHIK.

Sissoko e cols. (45) avaliaram 147 pacientes com diagnostico de FC e relataram que
57% dos pacientes mantiveram artrite cronica por mais de 15 meses apds o diagndstico inicial
da infecgdo viral. Este dado ¢ importante porque sugere que as manifestagdes reumaticas do
VCHIK, a longo prazo, podem ser uma condicdo subjacente pods-epidémica frequente.

Portanto, a identificacdo de fatores que possam auxiliar no reconhecimento e tratamento
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precoce de pacientes com maior risco de apresentar doenga prolongada pode ser util no
desenvolvimento de estratégias futuras de prevencdo e cuidados para essa infec¢do viral

emergente.

FEBRE CHIKUNGUNYA E SUA RELACAO COM OUTRAS DOENCAS

Febre Chikungunya e Artrite Reumatoide — Uma possivel associacdo

A artrite reumatoide (AR) ¢ uma doenca inflamatodria cronica que cursa com poliartrite
periférica e simétrica de pequenas articulagdes. A doenga tem prevaléncia de 1% na
populacdo mundial e predomina em mulheres (propor¢ao de trés mulheres para um homem),
com idade entre 33 e 55 anos (46). O curso ¢ intermitente e ha um processo continuo de lesdao
tecidual que afeta, especialmente, membranas sinoviais e as cartilagens articulares que
revestem diartroses (articulagdes livremente moéveis, compostas de superficie articular,
cartilagem articular, capsula articular e ligamentos) (47).

Foi relatada alta incidéncia de AR em pessoas previamente infectadas pelo VCHIK
quando comparadas a populacdo em geral (48). A associacao entre FC e AR tem sido descrita
tanto na semelhanca dos sintomas quanto na possibilidade de evolugdo de FC para AR, de
acordo com os critérios do American College of Rheumatology (ACR) (49). Estudos recentes
sugerem que uma pequena parcela dos pacientes com FC e formas poliarticulares graves
podem evoluir para a AR e/ou agravar quadros de AR preexistentes (48,50,51). Supde-se que
o estimulo inflamatoério provocado pela FC possa funcionar como um gatilho para o
desenvolvimento de AR em pessoas com predisposi¢ao genética para a doenga (4,52,53).

Um estudo realizado numa ilha do Oceano Indico relatou 21 casos de AR de acordo
com os critérios da ACR (49) apos infec¢ao por FC confirmada por anticorpos IgM e/ou IgG.
Entre estes, 12 pacientes (57,1%) eram positivos para o fator reumatoide (FR), mas apenas
seis (28,6%) desenvolveram anticorpos anti-CCP (54). Em outro estudo, Manimuda e cols.
(55) acompanharam 203 pacientes com FC cronica, e cerca de 36% preencheram critérios
para AR, segundo o ACR. Da mesma forma que a AR, a FC manifesta-se com sinovite
simétrica e bilateral, tenossivite, tendinopatia, artropatia erosiva, edema de medula dssea

(EMO) e erosao 6ssea (9,15).
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Febre Chikungunya e outras formas de artrites

Além da AR, ha relatos de pacientes que desencadearam artrite psoridsica (AP), lupus
eritematoso sist€émico (LES) e espondilite anquilosante (EA) apds infeccao por FC (56,57). A
artrite psoridsica ¢ uma doenca autoimune, presente em cerca de 30% dos pacientes com
psoriase (58). Leidersnaider e cols. descreveram o caso de um paciente com FC, sem historico
de doenca reumatologica que evoluiu para AP (Artigo 1) (59). A FC pode ser nao apenas um
fator desencadeante para AP, como também um fator de exacerbacdo da doenga, visto que
ambos os virus compartilham a mesma patogénese de envolvimento de células T e citocinas
(58,60).

O LES ¢ uma doenca cronica multissistémica de carater autoimune e inflamatorio,
cuja etiologia ainda ndo esta completamente elucidada. H4 uma ampla gama de manifestagoes
e o envolvimento musculoesquelético esta presente em mais de 90% dos casos (61,62).
Estudos demonstram que alguns tipos de virus podem induzir o aparecimento do LES, como o
virus Epstein-Barr (VEB), parvovirus B19, retrovirus exdgenos (HIV-1) e retrovirus

endogenos (ERVs) (63).

Métodos de imagem no diagnostico das alteracées musculoesqueléticas na febre

Chikungunya

Embora a primeira etapa para a avaliagdo musculoesquelética seja anamnese e exame
fisico (EF) completos, sabe-se que a sensibilidade da US e da RM sdo maiores que a do EF
para o diagnostico de lesoes reumatologicas (64,65) como sinovites e entesopatias (66).

Mesmo que a US tenha limitagdo para avaliagdo Ossea, ela se apresenta como um
excelente método no acompanhamento de doencas inflamatdrias com alto potencial para
complica¢des musculoesqueléticas cronicas (67,68) e apresenta vantagens em relagdo a RM
por ser um método mais acessivel, de menor custo e com boa aceitacao geral pelos pacientes
(69,70).

A partir de 2017, uma série de publicacdes de Mogami e cols. (51-53) destacou a

importancia da sinovite e tenossinovite no quadro clinico dos pacientes com FC e sugeriu que
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algumas formas de apresentagcdo radioldgica poderiam estar associadas a quadros clinicos
mais graves da doenga (51).

Na série de estudos dos autores supracitados, foram avaliados ultrassonograficamente
punhos e maos de 50 pacientes com FC cronica, cujos achados, em ordem decrescente de
frequéncia, foram: sinovite de pequenas articulagdes, principalmente metacarpofalangicas,
derrame e/ou espessamento sinovial mediocarpal/radiocarpal/radiulnar, tenossinovite dos
tenddes flexores dos dedos, celulite, tenossinovite de extensores do punho e espessamento do
nervo mediano (52).

O Doppler ¢ uma ferramenta util na detec¢do de inflamacdo aguda, especialmente o
power Doppler, que possui resultados comparaveis aos da RM (69,71). A maior dificuldade
para o emprego do power Doppler como ferramenta na deteccdo de atividade inflamatoria
estd na padronizacdo do ganho de sinal. O uso de ganho excessivo pode superestimar fluxos
sanguineos normais, ao passo que um ganho pouco intenso pode reduzir a sensibilidade do
método e subdimensionar uma atividade inflamatoéria (51).

A sindrome do tunel do carpo (STC) ocorre quando ha aumento da pressio do
intersticio intracarpal, o que leva a reducdo do fluxo sanguineo normal para o nervo mediano
(72). Geralmente, a STC estd associada a varias condi¢des clinicas, como obesidade, AR,
diabetes, LES, hipotireoidismo e esclerose sistémica (72,73). Os sintomas associados a STC
incluem dor, parestesia, alteracdo sensorial ou uma combinac¢do destes (74). Durante a fase
cronica da FC foram observadas manifestacdes decorrentes da STC, representadas por dor,
parestesia e perda de for¢a no territorio de sensibilidade do nervo mediano (75). O diagndstico
da STC ¢ feito por estudos de condugdo do nervo mediano e/ou por US e RM. A vantagem do
uso de um método de imagem no estudo de pacientes com a STC ¢ a possibilidade de avaliar
as estruturas adjacentes do nervo mediano, o que pode fornecer dados quanto a etiologia da
doenga (76).

Processos inflamatorios em articulagdes periféricas (derrames, espessamentos
sinoviais ou tenossinovite), assim como lesdes estruturais (condropatias, erosdes da cortical
Ossea e rupturas de tenddes) sdo mais bem avaliados pela RM (28,70). Outras vantagens em
relacdo aos demais métodos de imagem sdo a possibilidade de visualizar lesdes em trés planos
ortogonais e a avaliacdo do osso medular (70), o que permite a identificagdo do edema de
medula 6ssea (EMO) (70). Entre as desvantagens estdo a baixa disponibilidade, maior custo,
tempo longo de exame e desconforto do paciente devido ao posicionamento para aquisi¢ao

das imagens (70).
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O EMO ¢ um indicador precoce de inflamag¢do, pois sua presenca correlaciona-se a
niveis aumentados de reagentes de fase aguda, tais como velocidade de hemossedimentagao
(VHS) e proteina C-reativa (PCR) (77,78), e integra escalas para avaliacao clinica-laboratorial
de atividade de doenga (67,68). No caso da AR, este achado sugere possivel evolucao para
erosdes dsseas (47,70,77), uma vez que a literatura demonstra que o risco de erosdo ¢ seis

vezes maior em areas nas quais 0 EMO ¢ identificado pela RM (70).
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1 JUSTIFICATIVA

Apesar da FC ser conhecida ha quase 70 anos, pouco foi descrito na literatura sobre as
alteracdes em exames de imagens em pacientes que evoluiram com manifestagdes
musculoesqueléticas decorrentes da infec¢do por este virus. Os seguimentos dos punhos e
maos foram escolhidos por serem as regides anatomicas mais acometidas pela doenga, com
significativo impacto na qualidade de vida dos pacientes.

A caréncia destas informacdes torna-se ainda mais relevante visto que a FC
assemelha-se, do ponto de vista radiologico, a outras doengas reumatoldgicas. Neste contexto,
o presente estudo ¢ importante para a compreensao das alteragdes articulares determinadas
pela doenca, bem como a comparagdo entre o EF com a US e RM, devido a auséncia de
publicagdes sobre o tema até o presente momento. A relevancia desta analise comparativa
entre os métodos reside no fato de serem dois exames com perfis muito diferentes de

realizacgao e custo.
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2 OBJETIVOS

2.1 Objetivo Geral

Caracterizar, por meio do EF, US e RM, as complicagdes musculoesqueléticas de

punhos € maos de pacientes com diagnostico de febre Chikungunya cronica.

2.2 Objetivo Especifico

Determinar o grau de concordancia da positividade do EF com os achados de exames

de imagens (US e RM) dos punhos e maos, e entre a US e RM.
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3 METODOLOGIA

3.1 Aspectos Eticos

Todos os pacientes foram previamente informados da pesquisa € consentiram na
realizagdo do trabalho por meio da assinatura do termo de consentimento livre e esclarecido
(TCLE) (Anexo I), que foi apresentado ao Comité de Etica em Pesquisa (CEP) do HUPE. O
TCLE informa o tipo de pesquisa, seus objetivos e esclarece que a inser¢cao do participante &
voluntaria, nao prevé qualquer ressarcimento € que tanto sua presenga quanto a nao
concordancia em participar do estudo ndo acarretard prejuizo de qualquer tipo. Nele, também
se estabelece um compromisso com a privacidade de cada um e a utilizagdo confidencial e
sigilosa dos dados colhidos.

Este estudo foi avaliado e aprovado pelo Comité de Etica em Pesquisa do HUPE
(CEP- HUPE) (CAAE: 04179118.8.0000.5259), sob o nimero de comprovante do parecer

3.113.111. Nao houve conflitos de interesse por parte do autor na realizagao deste trabalho.

3.2 Locais do Estudo

Estes pacientes foram recrutados no ambulatorio de Reumatologia do Hospital
Universitario Graffée e Guinle (HUGG) e da Policlinica Piquet Carneiro (PPC), da
Universidade do Estado do Rio de Janeiro (UERJ), em primeira consulta ou em consulta de
retorno, de janeiro de 2018 a marco de 2020, desde que cumprissem os critérios de
elegibilidade. Os participantes realizaram exame fisico na unidade ambulatorial de origem e
posteriormente foram encaminhados para o Servico de Radiologia do HUPE, onde realizaram
a US, admitindo-se um intervalo maximo de sete dias entre o exame fisico e a US. Em
seguida, estes pacientes realizaram RM no Centro Estadual de Diagnostico por Imagem
(CEDI), como demostrado no fluxograma a seguir (figura 1), admitindo-se um intervalo

maximo de dois dias entre a US e RM.
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Figura 1 - Fluxograma do estudo

Participantes com febre Chikungunya crénica

Exame fisico

Comparagao dos achados do EF com US & AM

|
[ ]
[ =— |
[ ]

Fonte: O autor.

33 Desenho do Estudo

Trata-se de um estudo transversal observacional em um grupo de 30 pacientes, com
diagnéstico clinico-laboratorial de FC na fase cronica da doenga. O fluxo de encaminhamento
de pacientes do ambulatorio para realizagdo dos exames de imagem ocorreu por meio do

enquadramento nos critérios de inclusdo e exclusdo, independentemente da extensdo ou da
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gravidade clinica do comprometimento articular, com objetivo de evitar o viés de selegdo.

Todos os pacientes foram submetidos a um questiondrio clinico-epidemiolédgico, incluindo

dados demograficos e duracao da doenca (Apéndice B).

34 Critérios de Inclusio e Exclusao

Critério de Incluséo

Pacientes com diagnostico clinico e laboratorial (sorologia reagente para
anticorpos IgM e/ou IgG e/ou por deteccdo por RT-PCR indicando a presenca do
virus) de febre Chikungunya em fase cronica, de ambos sexos, com idade

superior a 18 e inferior a 70.

Critérios de Exclusao

g)

Pacientes com FC durante a fase aguda da doenca;

Pacientes que se recusaram a responder o questiondrio e/ou recusaram fazer
algum dos exames do protocolo da pesquisa;

Pacientes que, por qualquer motivo, ndo conseguiram realizar completamente o
exame de RM;

Pacientes com diagndstico prévio de artrite reumatoide, espondiloartropatias,
gota, artrite séptica ou de qualquer outra doenga articular com dano estrutural
prévio;

Pacientes com fraturas antigas ou atuais de mao ou punho;

Pacientes que tiveram reacdo alérgica ao meio de contraste gadolinio;

Pacientes que possuiam contraindicacdes absolutas a realizagdo do exame de
RM, como: portadores de bomba de infusdo de insulina, de clipe de aneurisma
cerebral ferromagnético (inserido anteriormente a 1995), de desfibrilador

implantavel, de fio-guia intravascular, de fixador ortopédico externo metalico
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nao removivel, de implante dentario magnético, de marca-passo implantado
antes de 1998, temporario ou definitivo com cabos epicardicos ou implantados
ha menos de quatro semanas, de monitor de pressdo intracraniana (PIC), de
neuroestimuladores ¢ moduladores (espinhais/medulares, intestinais, vesicais e
outros) ou de implantes cocleares ndo compativeis com a maquina utilizada na

pesquisa.

3.5 Analise Estatistica

No artigo 1, ndo houve andlise estatistica por se tratar de um relato de caso.

No artigo 2, a fidedignidade intermétodos foi avaliada pelo coeficiente de Kappa, uma
medida utilizada para indicar o nivel de concordancia. O objetivo desta medida é comparar a
proporg¢ao de acertos entre os dois examinadores com a propor¢ao que poderiamos obter se 0s
resultados entre eles fossem independentes.

Quanto mais proximo de um (1), mais forte (ou perfeita) ¢ a concordancia entre os
métodos, ou seja, os métodos se assemelham sob o aspecto qualitativo da avaliagdo. Por outro
lado, quanto mais proximo de zero (0), maior € indicativo de que a concordancia € puramente
aleatoria e nao ha nivel de reprodutibilidade entre os conjuntos de dados. A interpretacdo da
magnitude dos estimadores de concordancia Kappa deve ser convencionada de acordo com
Landis e cols. (79), como: 0-0,19 (pobre), 0,20-0,39 (fraca), 0,40-0,59 (moderada), 0,60-0,79
(substancial), e > 0,80 (quase completa). O critério de determinagdo de significancia adotado
foi o nivel de 5%. A analise estatistica foi processada pelo sofiware estatistico SAS® System,
versdo 6.11 (SAS Institute, Inc., Cary, North Carolina).

O calculo da amostra foi realizado para a verificacdo da significancia do coeficiente
kappa. Considerou-se um nivel de Confianca de 95%, o que equivale a assumir uma
significancia de 5% para o teste.

Utilizando-se uma prevaléncia de 74% (baseado no estudo de Mogami e cols. do

artigo “Ultrassonografia de maos e punhos no diagnostico de complicacdes da febre
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Chikungunya”), obteve-se que a quantidade de 30 pacientes para identificar um kappa de 0,5
como significativo geraria um Poder' de 78,5%.
Calculou-se também o tamanho amostral necessario para identificar como significante

um kappa de 0,4, de 0,5 e de 0,6, conforme a férmula a seguir.

2
sdo.z(zl_a) + Sdl.Z(Zl_B)

K1 — Ko
Onde:
a) n:tamanho da amostral;
b) sdo: desvio padrao do kappa sob a hipotese nula;
¢) sdi: desvio padrao do kappa sob a hipotese de teste;
d) «a: nivel de significancia;
e) 1- f: poder;

f) z: percentil da distribuicao Normal.

No grafico 1 e na tabela 1 apresentamos diversos valores para o calculo do tamanho
amostral versus o poder.

Grafico 1 - Poderes e tamanho amostral para teste de significancia de kappa
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Fonte: O autor, 2021.

! Poder do teste € a chance de encontrarmos diferenca significativa na comparagdo, caso essa realmente exista.
Um poder considerado bom ¢ proximo ou acima de 80%. Testes com poder baixo podem ndo ser conclusivos,
principalmente se ndo houver diferenca significativa, quando ndo se podera afirmar que os grupos sejam iguais.
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Tabela 1 - Poderes e tamanho amostral para teste de significancia de kappa

n k=04 k=0,5 k=0,6
5 15,4% 19,8% 25,0%
10 25,2% 35,1% 47,3%
15 34,6% 49,1% 65,4%
20 43,4% 61,0% 78,5%
25 51,6% 70,8% 87,2%
30 58,8% 78,5% 92,6%
32 61,5% 81,1% 94,1%
35 65,3% 84,4% 95,8%
0 70,9% 88,8% 97,7%
45 75,8% 92,1% 98,8%
50 79,9% 94,5% 99,4%

Fonte: O autor, 2021.

3.6 Calculo do Tamanho da Amostra Considerando kappa

O tamanho de amostra para o estudo foi calculado para a verificagdo da significncia
do coeficiente kappa através do respectivo teste.

Assumiu-se uma significdncia de 5% e um poder do teste de 80% para o calculo.

Foram considerados 30 pacientes no estudo final, quantidade que levou um poder de

78,5%, o qual foi considerado aceitavel para o estudo.
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4 AVALIACAO DOS PUNHOS E MAOS PELO EXAME FiSICO

4.1 Técnica Exame Fisico

Foi realizado anamnese, exame fisico (EF) e um questionario de autoavaliagdao da dor
no qual ilustramos duas maos esquematicas, em frente e verso, para que o paciente marcasse
com “X” o local da queixa algica (apéndice C). Foi realizado o seguinte protocolo:

a) A ectoscopia foi realizada sob inspecdo do contorno, posi¢cdo, formato e

integridade dos dedos;

b) A palpacao de cada articulagao da mao e punhos.

O EF foi realizado por um reumatologista com 25 anos de experiéncia. Nosso
protocolo foi baseado num estudo de Almoallim e cols. (80), cujo objetivo foi avaliar o
padrdo para doenca reumatoldgica em punhos e maos com foco em achados relacionados a
artrites (edema e sensibilidade e/ou nas articulagdes). Desta forma, foi subdivido nos
seguintes sitios anatdmicos: interfalangicas proximais e distais (IF), metacarpofalangicas
(MCF) e punho/mediocarpal (PMC). Estes segmentos foram escolhidos porque eles sdo locais
frequentemente mais acometidos, de acordo com estudos anteriores (81).

O EF foi baseado numa avaliacdo dicotdmica (positiva ou negativa), isto ¢, ndo foi
avaliado o aspecto quantitativo.

Durante a inspe¢do dos punhos € maos dos pacientes, o reumatologista buscou a
presenca de dor, sensibilidade e edema. Na palpacdo, trés técnicas foram aplicadas para
detectar a positividade nas articulagdes:

a) técnica de tesoura para articulacdes MCF, conforme descrito na Figura 2;

b) técnica de quatro dedos para articulagdes IF, conforme descrito na Figura 3, e;

¢) técnica de dois polegares para articulacdo do punho/mediocarpal.

As articulagdes IF foram palpadas com o polegar ¢ o dedo indicador do médico
posicionado para avaliar a articulagdo na vertical e planos transversais, alternando entre esses
planos. A palpagdo nas articulagdes MCF também foi realizada entre o polegar e o indicador
do médico, mas o do reumatologista as maos estavam na posicdo de tesoura (dedo anelar e

minimo separados dos dedos médio e indicador pelos dedos do paciente). Nas articulagdes
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PMC, a palpacao foi realizada colocando os polegares no lado dorsal e os dedos indicadores
na parte ventral da articulagdo examinada.

O examinador determinou o edema caso houvesse fluido percebido a palpagao.

Figura 2 - Palpagdo das regides metacarpofalangicas por meio da técnica de tesoura

Fonte: Almoallim, H., Attar, S., Jannoudi, N. et al. Sensitivity of standardised musculoskeletal examination of
the hand and wrist joints in detecting arthritis in comparison to ultrasound findings in patients attending
rheumatology clinics. Clin Rheumatol 31, 1309-17 (2012).

Figura 3 - Palpacado das regides interfalangicas por meio da técnica de quatro dedos

Fonte: Almoallim, H., Attar, S., Jannoudi, N. et al. Sensitivity of standardised musculoskeletal examination of
the hand and wrist joints in detecting arthritis in comparison to ultrasound findings in patients attending
rheumatology clinics. Clin Rheumatol 31, 1309-17 (2012).
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5 AVALIACAO DOS PUNHOS E MAOS PELA US

5.1 Aquisicao de Imagens

Os exames de US de todos os pacientes foram realizados em um aparelho Toshiba
Aplio XG US (fabricado em 2013, Toshiba Medical Systems; Otawara, Japao) com uma
sonda multifrequencial de 7 a 18 MHz, no modo B e com power Doppler (frequéncia de
repeticdo de pulso de 750 Hz, filtro de parede baixa e ganho ajustado logo abaixo da

aparéncia dos artefatos).

52 Técnica de Exame

Os sitios anatomicos avaliados por meio da US foram adaptados pelos autores deste
estudo da diretriz desenvolvida por Backhaus e cols. (81): articulagdes interfalangicas (IF)
proximal e distal; articulagdes metacarpofalangicas (MCF); articulagdes punho/mediocarpal
(PMP) (recessos radiocarpais, radioulnares distais e carpalproximal); bainhas extensoras;
bainhas flexoras; tecido subcutaneo; nervo mediano; erosdo do osso subcondral (que também
pode ser um sinal de sinovite); e locais com aumento do fluxo vascular nas imagens de power
Doppler.

A érea do nervo mediano também foi estimada em todos os pacientes. A técnica
utilizada foi a partir da imagem captada no plano transverso, cujos pontos de referéncia foram
os ossos pisiforme e escafoide. Uma medida normal da 4rea do nervo mediano foi definida

como até 10 mm? (83), e seu espessamento foi definido como uma area maior que 10 mm?.

Em todos os pacientes foi aplicado o power Doppler, principalmente nas regides
anatomicas com sinais de suspeita de inflamacdao (derrame sinovial, tenossinovite e/ou

espessamento sinovial).
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5.3 Definicao dos Achados

O critério da definicao dos achados na US foi de acordo com o Outcome Measures in
Rheumatology (OMERACT) em suas defini¢des atualizadas (83) cujas descri¢des sdo listadas
a seguir.

Sinovite foi definida como presenga de hipertrofia sinovial hipoecoica em modo B,
independentemente da presenca de derrame ou de qualquer aumento do fluxo vascular ao
Doppler.

Tenossinovite foi definida como espessamento anecoico e/ou hipoecoico da bainha do
tenddo, com ou sem liquido em sua bainha sinovial. O sinal Doppler pode ser considerado se
visto em dois planos perpendiculares, dentro da bainha sinovial peritendinea, excluindo os
vasos normais.

Erosdo ossea foi definida como descontinuidade intra e/ou extra-articular da superficie
ossea (visivel em dois planos perpendiculares).

Celulite foi definida como espessamento e hiperecogenicidade do tecido subcutaneo.
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6 AVALIACAO DOS PUNHOS E MAOS PELA RM

6.1 Aquisicao de Imagens

Os exames de ressonancia magnética foram realizados em um equipamento Siemens
Magnetom Avanto 1.5 T de alto campo (fabricado em 2003, Munique, Alemanha). O meio de
contraste intravenoso (gadolinio) foi administrado em todos os pacientes.

Quarenta ¢ um pacientes foram incluidos na pesquisa, porém 11 nido conseguiram
concluir o exame de RM, a saber: nove devido a dor articular pela posi¢ao; um nao coube na

maquina devido a obesidade modrbida e outra devido a claustrofobia.

6.2 Técnica de Exame

Os exames de RM foram realizados com bobina tipo flexivel de uso geral (tipo flex),
devido a indisponibilidade de bobina especifica no CEDI.

Os pacientes posicionaram-se em decubito ventral, com o bragco sobre a cabega,
conhecida como posicdo “do nadador” ou do “super-homem”. A aquisicdo de volume
tridimensional (3D) com a utilizagdo de imagens com gradiente eco permite a obtencao de
cortes muito finos (2 mm), Uteis para a boa identificagdo dos ligamentos.

O FOV (field of view; campo de visdo) variou de acordo com o tamanho do paciente.
Para isso, foi compartimentalizado o exame em: punho (radio distal, ulna distal, ossos do
carpo e metacarpos) € mao (metacarpos e dedos).

Foram obtidas imagens dos punhos € maos nos planos axiais, sagitais € coronais nas
sequéncias pesadas em densidade protonica (DPr) com supressdo de gordura, T1 com e sem
supressdo de gordura antes e apos administragdo endovenosa de gadolinio e T2 com
supressao de gordura.

Todas essas sequéncias foram adquiridas primeiro do lado direito, e depois esquerdo.
Foram realizadas as sequéncias em ambos os punhos e maos em todos os pacientes. Os sitios
anatomicos estudados foram divididos nos mesmos grandes grupos que foram usados para

US: articulagdes IF (proximal e distal); articulacobes MCF; Articulagbes PMC (recessos
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radiocarpais, radioulnares distais e mediocarpais); extensor de bainhas; bainhas flexoras;

tecido subcutaneo; nervo mediano, €; 0SSos.

6.3 Definicao dos Achados

O critério de definicao dos achados na RM foi de acordo com o Outcome Measures in
Rheumatology (OMERACT) em suas defini¢des atualizadas (84), cujas descri¢cdes sdo a
seguir.

Sinovite foi definida como 4rea no compartimento sinovial que mostra realce pos-
gadolinio acima do normal com uma espessura maior do que a largura da sindvia normal.

Tenossinovite foi definida com presenca de liquido na bainha tendinea, espessamento
da bainha e realce apds injecdo de contraste intravenoso visto em dois cortes axiais
consecutivos.

Edema de medula 6ssea (EMO), também chamado de osteite, foi definido por aumento
do sinal dentro do osso trabecular na sequéncia T2 com saturagio de gordura. E uma lesdo
dentro do osso trabecular, com margens mal definidas e caracteristicas de sinal consistentes
com aumento do contetido de adgua.

Erosdes Osseas sdo visualizadas como uma descontinuidade 6ssea cortical. Devem ser
visualizadas em pelo menos dois planos com baixa intensidade de sinal em imagens
ponderadas em T1 e alta intensidade de sinal em imagens ponderadas em T2.

Celulite na RM ¢ observada como aumento do sinal nas imagens ponderadas em T2 e
realce nas imagens pds-contraste do tecido adiposo intra ou extracapsular.

Na STC, a RM pode demonstrar abaulamento do retinaculo dos flexores, alargamento
do nervo mediano no nivel do pisiforme e achatamento do nervo mediano no nivel do gancho
do hamato (85). Devido a falta de uma defini¢do objetiva da dimensdo da area do nervo
mediano na RM, os critérios adotados para espessamento do nervo foi o aumento da

intensidade de sinal na seqiiéncia ponderada em T2 (86).
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7 RESULTADOS E DISCUSSAO

Esta tese resultou em dois artigos cientificos.

O primeiro artigo foi publicado na International Journal of Case Reports and Images
(IJCRI), periodico revisado por pares, estrato Qualis A3, em 2021, com base de um paciente
da amostra que evoluiu de FC para AR, e encontra-se aqui em Word e no APENDICE D, na
forma como foi publicado.

O segundo artigo foi publicado no Journal of Ultrasound in Medicine (JUM),
periddico revisado por pares, estrato Qualis A4, em 2021, e também se encontra aqui em

Word e no APENDICE E, na forma como foi publicado.
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Chikungunya fever (CF), caused by the Chikungunya virus (CHIKV), is an arboviral disease
transmitted by infected Aedes mosquitoes found worldwide. Although CF may trigger chronic
arthritis, there are still few reports of patients who have progressed to psoriatic arthritis (PsA).
We describe the clinical and ultrasound (US) and magnetic resonance imaging (MRI) findings
of the wrist and hands of a 49-year-old man who had peripheral PsA triggered by CHIKV. He
had scaly, itchy scalp lesions three months after the diagnosis of CF. The patient had classic
synovitis and tenosynovitis secondary to CF. The persistence of inflammatory disease with
signs of enthesitis and dactylitis on magnetic resonance imaging (MRI) and US, family
history and appearance of skin lesions on the scalp strongly suggest post-CF PsA. Viral
infections can be a triggering factor for several diseases with chronic arthritis, such as PsA.

Imaging exams are essential methods for both diagnosis and the monitoring of treatment.

INTRODUCTION

Chikungunya fever (CF) is a viral disease whose transmission occurs through vector
females of Aedes aegypti and Aedes albopictus mosquitoes infected by the Chikungunya
virus (CHIKV). There are reports of outbreaks in Europe, the Americas, Asia, Africa, and
Oceania [1].

Approximately 60% of patients with CHIKV infection progress to chronic arthritis [2].
In these cases, joint limitations can persist for up to five years after infection [3] and are
associated with permanent sequelae [4]. After an incubation period of three to seven days,
patients may experience fever, skin rash, myalgia, and arthralgia. The disease becomes
chronic when the arthralgias persist for more than three months. The literature shows that a
small portion of patients with chronic CF and severe polyarticular forms develop rheumatoid
arthritis (RA) [5] or other forms of arthritis, including psoriatic arthritis (PsA) [6].

Conventional radiology is still a first-line exam in the investigation of rheumatological
diseases. However, the method is not as sensitive as MRI or US in showing early bone and
soft tissue changes. Although US has limitations in bone evaluation, together with Doppler it
can identify early signs of enthesitis or organ-enthesis involvement [7]. Conventional MRI, in
turn, is useful for diagnosing bone complications such as marrow edema and erosions as well
as soft tissue involvement [8].

The pattern of involvement of the hands and wrists by CF is very similar to that found

in RA, and it is characterized by symmetrical and bilateral involvement of the
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metacarpophalangeal and proximal interphalangeal joints, tenosynovitis, subcutaneous edema,
and bone changes, such as marrow edema and erosions [9].

Although there have been several reports of developing RA, to our knowledge, there
are few descriptions of postCF PsA. Mathew et al. [5] investigated 1396 individuals with CF
and concluded that only 2.5% of patients developed PsA. Thus, our report is valuable due to
the scarcity of cases, and it features an imaging presentation typical of peripheral

spondyloarthropathy secondary to arbovirus infection.

CASE REPORT

A 49-year-old man had a fever (101.30°F/38.5°C) for approximately ten days and
exhibited persistent signs of polymyalgia and polyarthralgia. He used dipyrone and oral
hydration to reduce the fever, and his musculoskeletal symptoms partially improved.
Serologies for CHIKV were positive for [gM (51; normal value: 9). Subsequently, a skin rash
appeared, and polyarthralgia associated with edema of the hands, wrists (Figure 1), elbows,
knees, and feet worsened. Two months later, he was evaluated in an outpatient rheumatology
clinic at a university hospital in Rio de Janeiro, Brazil. He continued to experience
polyarthralgia and edema in the metacarpophalangeal and interphalangeal joints, especially of
the left hand. Erythematous scaling and itchy skin lesions were also noted in the anterior
medial region of the scalp on physical examination. At the time, the patient was not taking
any known medication that could precipitate psoriasis. He also denied any preceding
emotional stress (at least two months prior to the appearance of the skin lesion). The patient
had never had any episode of psoriatic skin lesions. The patient was hypertensive, using
enalapril 20 mg/day, and was an abstainer, nonsmoker, and physically active. He denied
allergies and blood transfusions and had an up-to-date vaccination schedule. His father had
PsA. One maternal aunt had multiple sclerosis, and another had ankylosing spondylitis.

The rheumatologists prescribed meloxicam 15 mg/day and prednisone 20 mg/day after
discussing the case. The patient returned the following month with little clinical improvement,
and methotrexate 15 mg and folic acid 5 mg were started after verification of the laboratory
tests.

After starting the medication, he was followed up on an outpatient basis and remained
asymptomatic. However, the patient stopped medication on his own, and after two years and

four months he returned to the outpatient clinic with symptom recrudescence. After that, the
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joint pain returned, but the psoriatic skin lesions did not. He was re-evaluated with US and
MRI.

Written consent was obtained from the patient to be evaluated at the rheumatology
outpatient clinic and the radiology department of a university hospital in the city of Rio de
Janeiro, Brazil.

There were no changes in the patient’s complete blood count: C-reactive protein 13
mg/L (normal index: up to 3 mg/L), fibrinogen 340 mg/dL (normal index: 200— 400 mg/dL),
and normal levels of transaminases and electrolytes (sodium and potassium). The nonreactive
immunological tests included the following: antinuclear factor (ANA), antibodies against
citrullinated peptides (ACPA), rheumatoid factor (RF), and cytoplasmic antineutrophil
antibodies (ANCA). Serological tests for HIV and hepatitis B and C were nonreactive;
CHIKYV IgM and IgG were reactive; and HLA-B27 was negative.

The equipment used was a Toshiba US, model Aplio XG, with a 7-18 MHz
multifrequency probe, in B mode and with power Doppler (pulse repetition frequency 750 Hz,
low wall filter and gain adjusted just below the appearance of the artifacts).

The MRI scans were performed in a Siemens model Avanto, 1.5 T high-field scanner.
The image acquisition protocol had the following sequences: protonic density (PD) with fat
saturation in the axial, sagittal, and coronal planes and T1 pre- and post-contrast fat saturation
in the axial plane.

The US and MRI scans showed signs of arthritis in the wrist and metacarpophalangeal
joints of both hands. There was also tenosynovitis of all extensor compartments, digital flexor
tenosynovitis (Figures 2 and 3), and signs of classical enthesitis due to thickening of the
digital extensor entheses and functional enthesitis (Figures 4-6) due to peritendinous extensor
thickenings. Vascular hyperflow was observed by power Doppler (Figure 4) at several sites of
inflammation, paramagnetic contrast enhancement of the distended sheaths, and functional
enthesitis sites. Focal bone edema was identified as an indirect sign of enthesitis at the base of
the left third metacarpal associated with signs of inflammation of the extensor carpi radialis

brevis.
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Figure 1. 49-year-old man with chronic Chikungunya fever. Panoramic view of oth hands with
metacarpophalangeal and interphalangeal oedema.

Figure 2. B-mode ultrasound in the sagittal plane of the second right digit. Note the flexor tendon sheath
distention.
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Figure 3. MRI T1 pre-contrast with fat saturation in the axial plane of right hand. Note the metacarpophalangeal
synovitis and flexor tenosynovitis of the second and third digits (arrows).

Figure 4. 49-year-old man with chronic Chikungunya fever. B-mode and power Doppler ultrasound of the left
fourth digit in the axial plane. Note the extensive peritendinous extensor thickening with vascular hyperflow at
the level of the metacarpophalangeal joint, indicating functional enthesitis. Note: This image had already been
presented at the 2017 European Congress of Radiology in electronic poster (EPOS) mode, DOI:
10.1594/ecr2017/C 0384 (https://dx.doi.org/10.1594/ecr2017/C-0384). According to the congressional ethics
committee, the authors have the right to use it.


https://dx.doi.org/10.1594/ecr2017/C-0384
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Figure 5. B-mode ultrasound in the sagittal plane of the left fourth digit at the metacarpophalangeal level. Note
the soft tissue peritendinous extensor thickening, indicating functional enthesitis.

Figure 6. MRI of the left-hand show T1 postcontrast with fat saturation. Note the enhancement of the flexor
sheaths of the second and third digits (white arrows) and of the extensor peritendinous soft tissue of the third and
fifth digits (grey arrows).

DISCUSSION

The authors present an unusual complication of CF suggested by clinical and imaging
findings. US and MRI were also essential during the treatment follow-up.

According to the Classification Criteria for Psoriatic Arthritis (CASPAR) [10], to
confirm the diagnosis of PsA, it is necessary to have an inflammatory joint disease and at
least a three-point score in the other categories. The patient had a five-point score due to scalp

psoriasis (two points), family history (one point), negative RF (one point), and dactylitis (one
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point). As reported in other literature cases, these signs and symptoms appeared immediately
after CF infection, and the disease regressed with methotrexate therapy [5].

The patient’s age and gender profiles disagree with the literature, which describes a
predominance in women over 45 years old who are at risk for musculoskeletal complications
in CF [11]. Among the usual manifestations of CF, the presentation of only fever,
polymyalgia, polyarthralgia, and skin rash and the high levels of C-reactive protein are in
accordance with the literature [12].

The US and MRI scans showed several signs of involvement, with characteristics of
spondyloarthropathy: dactylitis due to flexor tenosynovitis, classic enthesitis in distal extensor
insertions, functional enthesitis due to peritendinous extensor thickening adjacent to the
metacarpophalangeal and interphalangeal joints, and metacarpal marrow edema adjacent to
the insertion of an extensor tendon.

After the 2015-2016 CF outbreak in Rio de Janeiro, Brazil, our group [9, 13] reported
wrist/hand and ankle ultrasound changes. The authors highlighted bilateral synovitis and
tenosynovitis as relevant findings for the diagnosis of musculoskeletal complications. However,
in this case report, the existence of several signs of very intense enthesitis and flexor
tenosynovitis in the imaging exams raised the suspicion of some other disease associated with
CF.

There are two types of entheses according to function and location: fibrous and
fibrocartilage. The most common fibrocartilage is found in the apophyses and epiphyses of
long bones, short bones of the hands and feet, and several ligaments in the spine. Fibrous
entheses are found in the metaphyses and diaphyses of long bones. Fibrocartilaginous
entheses are those affected in spondyloarthropathies and altered in the US and MRI exams of
the reported case [14,15].

Functional enthesis is another essential concept to understanding our imaging findings.
In specific locations where the tendon deflects or rubs against a bone surface, there are
sesamoid (tendinous) and periosteal fibrocartilages. This patient had intense digital
peritendinous extensor inflammatory thickenings, which are explained by these functional
enthesis impairments [16,17].

Dactylitis is one of the main features of psoriatic arthritis and is present in 40% of
cases. The main finding is digital flexor tenosynovitis, that is, distention of the fibrous
sheaths, which also existed in the reported case [18].

Clinical recognition of early-stage PsA is challenging when the disease affects only

the peripheral joints. Despite the efficiency of CASPAR in identifying patients with less than
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one year of symptom onset (early psoriatic arthritis) [19], peripheral PsA remains a challenge
for rheumatologists [20]. In our case, imaging helped detect the entheseal manifestations of

the disease, suggesting alternative diagnoses in CF patients.

CONCLUSION

With the resurgence of CF epidemics worldwide, managing chronic arthritis has
become an enormous challenge for rheumatologists. It is essential to follow these chronic
cases and to identify the progression to other forms of arthritis, such as PsA. Imaging exams

have become indispensable for the diagnosis and management of these complications.
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ABSTRACT

Objectives—To compare musculoskeletal changes on a physical examination (PE),
ultrasound (US) and magnetic resonance imaging (MRI) of the hands and wrists of patients
with Chikungunya fever (CF).

Methods—The sample consisted of 30 patients in the chronic phase of CF. The sites analyzed
were the interphalangeal (IP), metacarpophalangeal (MCP) and wrist/mediocarpal (WMC)
joints and periarticular soft tissue. The interval between the PE and imaging tests was 7 days,
and the interval between US and MRI was 2 days. The kappa coefficient was calculated to
estimate the agreement between the PE and US and MRI findings and between the US and
MRI findings.

Results—Significant agreement was observed between PE and US in the diagnosis of
synovitis. The only statistically significant agreement between US and MRI was the finding
of flexor tenosynovitis; the agreement was moderate.

Conclusions—US has great potential for use in diagnosing synovitis suspected based on a
PE. The limited agreement observed between US and MRI, in turn, may suggest a

complementary role of these methods.

Key Words—arthritis; Chikungunya fever; magnetic resonance imaging; musculoskeletal;

physical examination; ultrasound

Short Running Title: Imaging findings in Chikungunya fever

Chikungunya fever (CF) is a viral disease transmitted through the bite of female Aedes
aegypti and Aedes albopictus mosquitoes infected with the Chikungunya virus (CHIKV).!
Outbreaks have been reported on all continents except Antarctica.> An effective antiviral
treatment is currently unavailable, and prophylaxis is performed by vector control.? Clinically,
the disease has acute and chronic phases.* The chronic phase is characterized by a symptom
duration longer than 3 months. Patients may present with arthralgia (bilateral and
symmetrical) or arthritis and functional impotence.* Approximately 60%° of those infected

with CHIKV have a chance of developing chronic arthritis.® In these cases, motor disability
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may persist for up to 5 years after infection® and is associated with permanent and irreversible
sequelae.’

According to recent studies, a small portion of patients with CF and severe
polyarticular involvement may progress to rheumatoid arthritis (RA) or aggravated pre-
existing RA.7 Similar to RA, CF manifests as erosive arthropathy, and imaging findings
include bone erosion, joint effusion, bone marrow edema, synovial thickening, tenosynovitis
and tendinopathy®. Sissoko et al.” investigated 147 patients diagnosed with CF and reported
that 57% maintained rheumatic pain for more than 15 months after the initial diagnosis of

viral infection. Mogami et al.!®!!

notedthat some radiological presentations of CF are
potentially associated with more severe clinical manifestations of the disease.!® In the hands
and wrists, the authors observed synovitis of small joints, especially the metacarpophalangeal
(MCP) joints, isolated effusion or synovitis in the wrist, flexor and extensor tenosynovitis,
cellulitis, and median nerve thickening.'?

Points of intersection have been identified between CF and RA due to both the
similarity of symptoms and the possibility of progression from CF to RA according to the
criteria of the American College of Rheumatology (ACR)."

The sensitivity of ultrasound (US) and magnetic resonance imaging (MRI) is higher

than that of PE for the diagnosis of rheumatic lesions,'

and those techniques enable the
identification of treatable inflammatory lesions, such as synovitis and enthesopathy.!’
Although US has limitations for bone evaluation, it has the following advantages over MRI in
the follow-up of chronic musculoskeletal inflammatory diseases!®: wide availability, lower
cost, good general acceptance by patients and its use as a quick guide for various types of
interventions at the level of the wrists and hands (eg, aspiration, injection and biopsy).!”

The lack of documentation of CHIKV-induced musculoskeletal complications in
imaging tests is surprising because the profile of the disease is similar to that of other
rheumatic diseases.!”

Considering the clinical-epidemiological relevance of CF, the need to better
understand musculoskeletal lesions/disorders and the lack of studies comparing physical
examination (PE) results with US and MRI findings in patients with chronic CF, the objective
of this study was to evaluate the agreement between a PE of the hands and wrists and imaging

findings and to determine the agreement between US and MRI findings in the hands and

Wrists.
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Materials and Methods
Study Population

This study was approved by the Research Ethics Committee of the Pedro Ernesto
University Hospital, State University of Rio de Janeiro (Number 04179118.8.0000.5259). All
participants signed an informed consent form. This cross-sectional study was conducted on
patients with a clinical and laboratory diagnosis of CF in the chronic phase of the disease who
had inflammatory symptoms in their hands and/or wrists at the time they underwent imaging
tests.

All consecutively treated men and women with a chronological age >18 years who had
a clinical and laboratory diagnosis (IgM and/or IgG and/or PCR) of CF and were in the
chronic disease phase were included. The following patients were excluded: those with a
previous or current diagnosis of RA (all patients were negative for rheumatoid factor and
cyclic citrullinated peptide antibodies and none of them fulfilled the criteria for RA
established by the ACR and European League Against Rheumatism (EULAR)'® or any other
joint disease with structural damage; those with old or current hand or wrist fractures; those
who, for any reason, were unable to undergo any of the imaging tests; those with an absolute
contraindication to MRI (such as patients with an insulin infusion pump, ferromagnetic
intracerebral aneurysm clip [inserted before 1995] or cardiac pacemaker not compatible with
MRI; electrostimulators not compatible with MRI; intracranial aneurysm clips not compatible
with MRI; intraocular metallic material; Triggerfish contact lenses; cochlear implants not
compatible with MRI; or a nonremovable metallic orthopedic external fixator not compatible
with MRI).

Forty-one patients met the inclusion criteria. However, 11 patients were excluded (9
due to an inability to remain on the MRI table due to joint pain; 1 due to size, since the patient
was morbidly obese; and another due to claustrophobia). The 30 patients who participated in
the study were treated at the Rheumatology Outpatient Clinic of the Rio de Janeiro State
University and were attending their first visit or a return visit between January 2018 and
March 2020. The sample was selected by consecutive sampling of patients with symptoms of

the hands and wrists during outpatient care.

Physical Examination
A qualitative and subjective analysis of joint involvement was performed by ectoscopy

and palpation and observations of redness, heat, swelling and pain in the interphalangeal
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joints = (IP), MCP and radiocarpal and distal radioulnar joints (DRUJ) and mediocarpal joint.
The last 3 joints belong to the wrist/ mediocarpal (WMC) region.

Ultrasound

The US examinations of all patients were performedusing a Toshiba Aplio XG US
machine (Toshiba Medical Systems; Otawara, Japan) with a 7- to 18-MHz multifrequency
probe in B mode and with power Doppler (750-Hz pulse repetition frequency, low wall filter
and gain adjusted just below the appearance of artifacts). Power Doppler was used for sites
with suspected inflammation (effusion, tenosyn- ovitis and synovial thickening). The median
nerve area was also estimated based on an image captured in the transverse plane, whose
reference points were the pisiform and scaphoid bones. A normal median nerve area
measurement was defined as <10 mm2'’. Nine sites or parameters based on the guideline

developed by Backhaus et al.?°

were adapted and investigated by the authors of this study: IP
joints (proximal and distal); MCP joints; WMC joints (radiocarpal, distal radioulnar and
mediocarpal recesses); extensor sheaths; flexor sheaths; subcutane- ous tissue; median nerve;
subchondral bone erosion (which may also be a sign of synovitis); and sites with increased
vascular flow on power Doppler images. The parameters used to define joint impairment were
fluid distension of the joint capsule, synovial thickening and the presence of increased
vascular flow on power Doppler images. The authors did not use classifications to estimate

the degree of synovitis.

Magnetic Resonance Imaging

The MRI exams were performed in a high-field Siemens Magnetom Avanto 1.5 T
instrument (manufactured in 2003, Munich, Germany), and intravenous contrast medium
(gadolinium) was administered to all patients. The following sequences were used: proton
density with fat saturation in the axial, sagittal and coronal planes; T1 with pre- and
postcontrast fat saturation in the axial and coronal planes; and T2 with fat saturation in the
coronal plane. All of these sequences were acquired first on one side and then on the other.
The studied anatomical sites were divided into the same large groups that were used for US:
IP joints (proximal and distal); MCP joints; WMC joints (radiocarpal, distal radioulnar and
mediocarpal recesses); extensor sheaths; flexor sheaths; subcutaneous tissue; median nerve;
and bone. The criteria adopted for abnormalities were fluid distension of the joint capsules,

syno- vial thickening, contrast medium impregnation, bone edema characterized by an
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increased signal in the T2 sequence with fat saturation, median nerve hypersignal in the same

sequence and cortical bone discontinuity (erosion).

Ultrasound and Magnetic Resonance Imaging

The US examinations were independently evaluated by 2 examiners: 1 with 20 years
of experience in musculoskeletal US and another with 10 years of experience. Two other
radiologists analyzed all MRI examinations; the first had 15 years of experience in
musculoskeletal imaging, and the second had 8 years of experience. None of the examiners
had prior knowledge of any test results. The reports for both modalities were issued by
consensus. The patients underwent US first, followed by MRI. The interval between the PE
and imaging tests was 7 days for all patients, and a maximum interval of 48 hours was

allowed between the performance of the 2 imaging tests.

Statistical Analysis

The primary analysis was descriptive. Continuous/interval variables are reported as
measures of central tendency and dispersion, and categorical variables are presented as
absolute and relative frequencies.

The kappa coefficient was calculated to estimate the agreement between the PE and
the US and MRI findings and between US and MRI findings.

The level of statistical significance adopted for the comparisons was 5%. Statistical
analyses were performed using SPSS version 26 (IBM SPSS Statistics for Windows, Version
26.0. Armonk, NY).

Results

Sample Characterization

The authors studied 30 patients, 26 of whom were women (86.7%). The age of the
participants ranged from 32 to 73 years, with a mean * standard deviation (SD) of 54.7+ 10.0
years.

All patients were in the chronic phase of the disease, and the mean elapsed time
between the diagnosis and US examination was 336.1 + 251.7 days, ranging from 53 to 911

days. For MRI, the mean elapsed time was 337.5 £ 251.7 days, ranging from 54 to 913 days.
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The most frequent symptoms, in decreasing order of frequency, were joint pain in 30
patients (100%), par- esthesia in 23 patients (76.7%), pruritus in 19 patients (63.3%) and
edema in 22 patients (73.3%).

Regarding treatment, the sample was divided as follows: 8 patients (26.7%) were not
taking any medication; among the 22 patients who were on continuous medication, 12 (40%)
used corticosteroids. Seven (23.3%) used steroids in combination with immune suppressants,
2 (6.7%) used only nonsteroidal anti-inflammatory drugs and 1 (3.3%) used only

immunosuppressants.

Laboratory Tests

The presence of other autoimmune diseases in both clinical and laboratory tests was
excluded in all patients enrolled in the study.

Laboratory confirmation was obtained by IgG serology in 23 patients (76.7%), IgM
and IgG serology in 3 (10%), IgM serology alone in 2 (6.6%) and PCR in 2 (6.6%).

Regarding the laboratory measurements of inflammation, 20 patients (66.6%) had
abnormal values for both tests (C-reactive protein and erythrocyte sedimentation rate), 4
(13.3%) had only abnormal C-reactive protein levels and 4 (13.3%) had only an abnormal

erythrocyte sedimentation rate. Two patients (6.6%) did not undergo these tests.

Physical Examination

In the examination of signs of inflammation and pain on palpation, 27 patients
presented with sensitivity in the MCP region (90%), 19 (63.3%) had sensitivity in the WMC
and 17 (56.7%) had sensitivity in the IP region.

Table 1 shows the PE, US and MRI results for IP and MCP involvement and joint
recesses, as well as the kappa coefficients and respective p-values.

Moderate agreement was observed between PE and US for the IP (kappa = 0.49; P =
0.026) and MCP (kappa = 0.429; P = 0.064) findings. Substantial agreement was also
observed between PE and US for the involvement of the radiocarpal, distal radioulnar and
mediocarpal recesses (kappa = 0.661; P <0.0001).

The agreement between MRI and PE was very low (approximately 0), and none of the
results reached statistical significance. Kappa values equal to zero indicate that the agreement

between the methods was not higher than that expected by chance.

Site of Involvement: US And MRI
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Table 2 shows the frequency of the sites of involvement identified by US and MRI.

In descending order of frequency, the US identified sites of involvement with effusion
or synovial thickening were MCP in 25 patients (83.3%) (Figure 1), extensor sheaths in 18
patients (60%), flexor sheaths in 18 (60%) (Figure 2), radiocarpal/ DRUJ/proximal carpal
joints in 16 (53.3%) (Figure 3) and IP in 12 (40%). The other changes included increased
vascular flow on power Doppler images in 8 patients (26.7%), median nerve thicken- ing in 7
(23.3%), subcutaneous edema in 5 (16.7%) and bone erosion in 1 (3.3%).

The MRI sites of involvement, in decreasing order of frequency, were fluid distension
of the exten- sor sheaths in 19 patients (63.3%), synovitis of the MCP joints and
radiocarpal/DRUJ/proximal carpal recesses in 17 (56.7%), fluid distension of the flexor
sheaths in 12 (40%) and IP joints in 8 (26.6%).

Other associated findings were signs of bone marrow edema in 11 patients (36.7%),
bone erosion in 8 (26.2%) and subcutaneous edema in 5 (16.7%). No change in the median

nerve signal was observed in any patient.



57

Table 1. Kappa agreement between the PE and US and MRI results by anatomical location.
INTERPHALANGEAL

Physical examination Ultrasound Kappa (p-value)
+ -
+ 10 7 0.416 (0.026)
- 2 11
Physical examination Magnetic resonance imaging Kappa (p-value)
+ -
+ 4 13
- 4 9 -0.067 (0.69)
METACARPOPHALANGEAL
Physical examination Ultrasound Kappa (p-value)
+ -
+ 24 3
- 1 2 0.429 (0.064)
Physical examination Magnetic resonance imaging Kappa (p-value)
+ -
+ 16 11
- 1 2 0.104 (0.56)
RECESSES
Physical examination Ultrasound Kappa (p-value)
+ -
+ 15 4
- 1 10 0.661 (< 0.0001)
Physical examination Magnetic resonance imaging Kappa (p-value)
+ -
+ 10 9
- 7 4 -0.106 (0.70)

US revealed a higher frequency of MCP synovitis (83.3%), flexor tenosynovitis
(60.0%), IP synovitis (40.0%) and median nerve changes (23.3%) than MRI.

MRI showed a higher frequency of extensor tenosynovitis (63.3%),
radiocarpal/DRUJ/mediocarpal synovitis (56.7%) and erosions (26.7%) than US.
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Analysis of the Agreement between US and MRI Findings

Table 2 shows the frequency (n) and percentage (%) of 8 US and MRI findings. In
addition to these data, the table shows the number of positive findings in terms of agreement
between US and MRI, as well as the respective kappa coefficients and P-values.

Significant but moderate agreement was observed between the 2 methods for only the

flexor tenosynovitis finding (kappa = 0.49; P = 0.003).

Table 2. Frequency of findings at sites and agreement between US and MRI in 30 patients

with CF.
Finding Us MRI No. of agreements Kappa p-value
n (%) n (%)
Interphalangeal 12 (40.0) 8(26.7) 4 0.12 0.5
Metacarpophalangeal 25 (88.3) 17(56.7) 16 0.27 0.069
Proximal carpal/wrist 16 (53.3) 17 (56.7) 10 0.13 0.49
Extensor tenosynovitis 18 (60.0) 19 (63.3) 11 -0.06 0.76
Flexor tenosynovitis 18 (60.0) 12(40.0) 11 0.49 0.003
Cellulitis 5(16.7) 5(16.7) 0 -0.2 0.27
Median nerve change 7 (23.3) 0(0) 0 0 0.99
Erosions 1(3.3) 8 (26.7) 0 -0.06 0.54

US: ultrasound; MRI: magnetic resonance imaging; Kappa: kappa coefficient of agreement; No. of agreements:
Number of patients whose findings were detected using both methods.

Figure 1. A, US images in the sagittal plane of the right radiocarpal and mediocarpal recesses that are
distended (stars). B, MRI of the right wrist in the axial plane (T1-weighted imaging with fat saturation
post contrast) shows the same distention as the radiocarpal recess (stars).

Figure 2. A, US and power Doppler images of the components of the fifth extensor compartment (extensor digit
minimi) of the right wrist. Signs of tenosynovitis are characterized by increased vascular flow and distension of
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the peritendinous sheath. B, MRI of the right wrist in the axial plane (T1-weighted imaging with fat saturation

Figure 3. A, MRI of the left wrist in the axial plane (proton density-weighted imaging with fat suppression)
showing distension of the capsule by effusion (arrow). B, Comparative US images showing the axial plane of the
distal radioulnar joint (DRUJ) with distension of the left capsule by effusion (arrow).

RIGHT

Discussion

The sample studied included a predominance of women and a mean age of 54.7 years,
consistent with the characteristics described in the literature.”!?

This study is the first to analyze musculoskeletal complications of CF and compare 2
different imaging modalities with PE to the best of our knowledge. In a previous study
examining wrist/hand US findings in patients with CF, Mogami et al. only reported some
frequencies of PE alterations and the corresponding US findings. They did not use any
statistical tests to validate the comparisons.

Although thorough anamnesis and a complete PE are the starting points for a patient

evaluation, limitations such as pain on maneuvers, obesity and injuries that are inaccessible to
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touch may explain the lower accuracy of the PE. In these situations, imaging tests can clarify
the sites of involvement with greateraccuracy. This outcome was true for the finding of
tenosynovitis, for instance, which was not detected only by palpating the fingers to search for
painful points. However, both imaging modalities detected tenosynovitis, and it was the only
parameter with significant agreement between US and MR. As the frequency of tenosynovitis
was high in US and MR (varying between 40 and 63.3%), complementary imaging is justified
to better characterize CF complications. Furthermore, US and MR were also complimentary
because power Doppler information was exclusive to US, and the detection of bone edema
was exclusive to MR. In addition, median nerve abnormalities were detected only by US,
which is another finding that may be difficult to evaluate using a PE alone. Mogami et al.'?
also reported a high frequency of median nerve thickening using US (36%), which was higher
than the value reported in our sample (23.3%). US evaluates the median nerve in both a static
and dynamic manner. MR, in addition to being less sensitive for median nerve abnormalities,
does not allow a dynamic evaluation either. US measurements of the median nerve have a
sensitivity of 89% and a specificity of 83% for the diagnosis of carpal tunnel syndrome,
suggesting that this method is an important tool for the rapid diagnosis of this complication;
however, its use still must be evaluated in future prospective studies on patients with CF.?!

The involvement of the hands and wrists follows a pattern very similar to that
observed in studies of RA and in other studies of CF,'%!? with synovitis in several joints
(predominantly proximal), tenosynovitis, median nerve thickening, cellulitis and bone
changes characterized by edema and erosions; in addition, CF and RA share the same
symmetrical and bilateral characters.?

The results in Table 1 show that US revealed a pattern of detection of joint
abnormalities closer to that of PE compared to MRI. This new information is relevant to the
choice of which imaging modality would be better to complement PE. Therefore, in this
sample, the use of US may be more advantageous than MRI. In addition to the lower financial
cost and greater accessibility and quicker completion of US, it is more compatible with the
outpatient clinical evaluation of these patients.

Unlike US, MRI detects bone marrow edema (osteitis), which has been established as
an important prognostic marker of arthritis due to other causes.?? Hypothetically, this marker
might also be useful for monitoring CF. Further studies are needed to evalu- ate the
importance of osteitis in the follow-up of patients with CF.

The frequency of bone marrow edema findings (36.7%) was similar to that reported by

Manimunda et al.(35%).2> Bone erosion, in turn, was detected at a frequency of 26.5% in our
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study and 20% in their study. MRI was superior to US (3.3%) at detecting this complication.
Mogami et al. did not report bone erosions in their study of patients with CF using wrist/hand
US.

Some limitations of the study deserve to be highlighted. First, our sample was small.
Second, the absence of medication use, as well the duration of medication use, may have
influenced the existence or absence of inflammatory changes, which mainly influ- ences color
Doppler findings. Finally, some changes in the imaging tests were evaluated exclusively using
US or MRI due to technical issues.

In conclusion, our results showed significant agreement between PE and US in the
diagnosis of synovitis of large joints (radiocarpal/distal radioulnar/mediocarpal) and the MCP
and IP joints. In addition, US and MR detected a significant prevalence of tenosynovitis, and
both methods showed substantial agreement. Therefore, these findings may support the
routine recommendation of US examination, as it is noninvasive and accessible and can be
performed during consultations. For at least mild or moderate cases, US potentially represents
a relevant tool to confirm PE findings and to detect tenosynovitis and median nerve
thickening, as reported in other studies.!®!> MRI might be indicated for severe cases because
it has superior performance for detecting bone abnormalities such as marrow edema and
subchondral erosions. Its use would be similar to the recommendations for RA and the
screening of worse prognostic parameters (osteitis) and structural injuries (erosions).**

Moderate agreement was observed between US and MRI only for flexor tenosynovitis.
This dissociation between the methods indicates the need for studies with larger samples to
obtain a more reliable comparison but may also suggest a complementary role of the 2

methods.
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CONCLUSOES

a)

b)

O diagnostico de tenossinovite teve pouca positividade ao EF, mas apareceu com
frequéncia na US e RM, o que evidencia o papel limitado do EF na identificagdo
deste achado;

O EF teve boa concordancia com a US no diagnostico de sinovites de grandes
articulagcdes, mostrando-se confidvel para confirmacdo diagnéstica na suspeita
clinica;

Somente o achado de tenossinovite flexora teve concordancia estatisticamente
significativa entre US e RM;

A US detectou espessamento do nervo mediano em um maior nimero de pacientes
do que a RM, o que possivelmente estd relacionado as tenossinovites flexoras
encontradas em pacientes com FC;

A limitada concordancia entre US e RM para outros achados pode sugerir um

papel complementar destes métodos.

Consideracoes Finais

A

presente Tese, reforcada pelas publicacdes de dois artigos apresentados

anteriormente, mostrou que a FC determina alteragdes sobre o sistema musculoesquelético

capaz de causar lesdes anatomicas e funcionais nos pacientes. Ainda que o exame fisico tenha

o poder de direcionar a investigacdo da causa da dor, ele ¢ incapaz de determinar o

diagnéstico por si sd, sendo necessario o auxilio de métodos por imagem. Acreditamos que

nossos resultados indicam que a associacdo dos métodos deve ser realizada como ponto de

partida na investigagdo destes pacientes. A RM justifica-se para investigar presenga de EMO

com a finalidade de evitar evolugdo para erosdo Ossea por meio da terap€utica adequada. A

partir de entdo, o uso da US pode ser usada como um acompanhamento em pacientes estaveis

e que nao apresentam riscos de evolug@o para erosao Ossea.
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Além disso, os resultados deste estudo podem servir como embasamento tedrico para
futuros protocolos de recomendacdo de métodos de imagens a serem realizados nestes
pacientes. Estes protocolos podem ser especialmente tteis em paises subdesenvolvidos, onde
a doenga ¢ invariavelmente endémica e ha limitacdes de acesso a exames como a RM.

Espera-se que os resultados aqui apresentados possam contribuir para aprofundar o
entendimento das repercussdes da FC sobre o sistema musculoesquelético, e principalmente, o

uso racional dos métodos de imagem.
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O(A) Sr.(a) esta sendo convidado para participar de uma pesquisa. Antes de concordar
em participar desta pesquisa, ¢ importante que o (a) Sr.(a) leia e entenda as explicagdes. Esta
declaracdo descreve o objetivo, as consultas e exames, beneficios, riscos, desconfortos e
cuidados associados a pesquisa.

Ela descreve também o seu direito de sair da pesquisa a qualquer momento.

O(A) Sr.(a) estd sendo convidado(a) a participar desta pesquisa para estudar as
possiveis lesdes musculoesqueléticas, provocadas pela febre Chikungunya, doenca que o (a)

sr.(a) ja tem o diagndstico clinico e laboratorial.
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OBJETIVO DO ESTUDO:

O objetivo deste estudo ¢ por meio do exame fisico, ultrassonografia e ressonancia
magnética de punhos/maos para definir as principais lesdes musculoesqueléticas secundarias a

infecc¢do pelo virus Chikungunya.

CONSULTAS E EXAMES DO ESTUDO:

Haverd um periodo de selecdo e um periodo de realizagdo dos exames de
ultrassonografia e ressonancia magnética de punhos/maos.

Depois que o (a) Sr(a) concordar em participar e assinar este termo de consentimento
livre e esclarecido, serdo feitos os seguintes exames:

- exames de rotina, como exame fisico e historia médica;

- preenchimento de alguns questiondrios;

- ultrassonografia articular com Doppler;

- ressonancia magnética com uso de contraste endovenoso.

Durante todo o periodo de participagdo neste estudo o senhor(a) continuard sendo
atendido no ambulatdrio de reumatologia do hospital de origem.

Os exames de ultrassonografia dos punhos ¢ maos serdo realizados no Servigo de
Radiologia do Hospital Universitario Pedro Ernesto e os exames de ressondncia magnética
dos punhos e maos serdo realizados no Centro Estadual de Diagnostico por Imagem (Rio

Imagem), conforme marcagao.

SUAS RESPONSABILIDADES:

O Sr.(a) devera vir realizar os exames programados de ultrassonografia e ressonancia

magnética.
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RISCOS RELACIONADOS AO ESTUDO:

Este estudo requer que seja feita uma ultrassonografia articular, exame comum, que
ndo expde o (a) Sr.(a) a radiacdo. Posteriormente, serd realizado ressonancia magnética com
contraste dos mesmos segmentos. Esses exames sdo importantes para o acompanhamento da
sua doenga e podem ser solicitados mesmo sem a participacdo no estudo. Nos exames de
ressonancia magnética, sera necessario o uso de contraste paramagnético endovenoso,
considerado seguro em pacientes sem doenca renal conhecida e naqueles que ndo submeteram

a transplante hepatico.

BENEFICIOS:

O Sr.(a) ndo obterda nenhum beneficio direto ao participar desta pesquisa.

RESSARCIMENTO DE DESPESAS:

Nao havera nenhum tipo de compensagao financeira para os participantes da pesquisa.

CONFIDENCIALIDADE:

Seu médico do estudo ira coletar informagdes a seu respeito. Em todos esses registros
um codigo substituird seu nome. Todos os dados coletados serdo mantidos de forma
confidencial e serdo usados para avaliagdo do estudo. Os dados podem ser submetidos as
autoridades de saude, do Comité de Etica em Pesquisa ou outras pessoas exigidas por lei
podem revisar os dados fornecidos.

Estes dados podem ser usados em publicacdes médicas sobre os resultados do estudo.
Todavia, sua identidade ndo serd revelada em qualquer relatério do estudo ou publicacdes

médicas.

PARTICIPACAO VOLUNTARIA / RETIRADA:

Sua participagdo neste estudo ¢ completamente voluntaria. Cabe ao (a) Sr.(a) decidir
se quer participar ou ndo. Mesmo se decidir participar, o (a) Sr.(a) € livre para desistir do
estudo a qualquer momento sem dar um motivo ou explicacdo. Isto ndo afetard seu cuidado

médico futuro de qualquer forma.



ANUENCIA PARA FAZER PARTE DO ESTUDO:
Assinando este documento vocé concorda que:
- Vocé teve chance para fazer perguntas.

- Vocé ¢ voluntario(a) para participar deste estudo.

EU CONCORDO LIVREMENTE EM PARTICIPAR DESTE ESTUDO

Assinatura do paciente Data (dia/més/ano)

Nome por escrito do paciente

Assinatura da pessoa que explicou o consentimento Data (dia/més/ano)

Nome e titulo da pessoa que explicou o consentimento
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APENDICE B — Questionario epidemioldgico e sociodemografico

Questionario epidemiologico e sociodemografico para pacientes da pesquisa “Analise
comparativa entre exame fisico, ultrassonografia e ressonincia magnética nos punhos e

maos no estudo das manifestacdes clinicas musculoesqueléticas da febre Chikungunya

cronica”

Nome: Sexo:
Data de Nascimento: Telefone:
Etnia:

1. Confirmacao laboratorial:

()IgM ()IgG ( )RT-PCR

2. Sintomas:
( ) Dor Articular () Edema
( ) Parestesia ( ) Outro (s):

3. Data inicio dos sintomas:

4. Data do diagnostico laboratorial:

5. Data inicio uso da medicacao:




6. Local de dor além de punhos e mios:
( )Cotovelo ( )Ombro () Joelho
( ) Tornozelo ( ) Pés () Outro (s):

7. Regiao onde reside:
( ) Zona Norte ( ) Zona Oeste

( ) Zona Sul ( ) Regidao Metropolitana

8. Escolaridade:
() Ensino Fundamental
() Ensino Médio
() Ensino Superior

( ) P6s Graduagao

°

Ocupacio:

10. Houve afastamento do trabalho/atividades?:

( )Sim ( )Nio

11. Se sim, quantos dias?

12. Classe dos medicamentos em uso (preenchido pelo pesquisador)
( ) AINH
() Esteroides
() Imunossupressores
() Esteroides + Imunossupressores

() Sem uso regular de medicagao
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Apéndice C — Esquematizagao para preenchimento do local de dor
Esquema topografico para autoavaliagdo da dor em pacientes da pesquisa ‘“Andlise
comparativa entre exame fisico, ultrassonografia e ressonancia magnética nos punhos ¢ maos

no estudo das manifestacdes clinicas musculoesqueléticas da febre Chikungunya cronica”

Por favor, marquem com um “X” onde o (a) sr (a) sente dor ou qualquer outra queixa

nas topografias da ilustracio dos punhos e maos, abaixo:

ESQUERDA DIREITA
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Multimodal imaging of psoriatic arthritis triggered by
Chikungunya fever

Caio Leal Leidersnaider, Jodo Luiz Pereira Vaz, Flavio Roberto Sztajnbok,
Marcelo Torres Gongalves, Roberto Mogami

ABSTRACT

Chikungunya fever (CF), caused by the Chikungumya
vims (CHIKV), is an arboviral disease transmitted by
infected Apdes mosquitoes found worldwide, Although
CF may trigger chronic arthritis, there are still few reports
of patients who have progressed to psoriatic arthritis
(PzA), We describe the clinical and ultrasound (US) and
magnelic resonance imaging (MRI) findings of the wrist
and hands of a 49-year-old man who had peripheral PsA
triggered by CHIKV. He had sealy, itchy scalp lesions
three months after the diagnosis of CF. The patient had
classic synovitis and tenosynovitis secondary to CF.
The persistence of inflammatory disease with signs of
enthesitis and dactylitis on magnetic resonance imaging
(MRI) and US, family history and appearance of skin
lesions on the scalp strongly suggest post-CF PsA. Viral
infections can be a triggering factor for several diseases
with chronic arthritis, such as PsA. Imaging exams are
essential methods for both diagnosis and the monitoring
of treatment.
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INTRODUCTION

Chikungunya fever (CF) is a viral disease whose
transmission occurs through vector females of Aedes
aegypti and Aedes albopiclus mosquitoes infected by
the Chikungunya virus (CHIKV). There are reports of
outbreaks in Europe, the Americas, Asia, Africa, and
Oeeania [1].

Approximately 60% of patients with CHIKY infection
progress to chronic arthritis [z]. In these cases, joint
limitations can persist for up to five vears after infection
[3] and are associated with permanent sequelae [4]. After
an incubation period of three to seven days, patients may
experience fever, skin rash, myalgia, and arthralgia. The
disease becomes chronic when the arthralgias persist
for more than three months, The literature shows that
a small portion of patients with chronic CF and severe
polyarticular forms develop rheumatoid arthritis (RA) [5]
or other forms of arthritis, including psoriatic arthritis
(PsA) [6].

Conventional radiclogy is still a first-line exam in the
investigation of rheumatological discases. However, the
method is not as sensitive as MRI or US in showing early
bone and soft tissue changes. Although US has limitations
in bone evaluation, together with Doppler it can identify
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early signs of enthesitis or organ-enthesis involvement
[7]. Conventional MRI, in turn, is useful for diagnosing
bone complications such as marrow edema and erosions
as well as soft tissue involvement [8].

The pattern of involvement of the hands and wrists
by CF is very similar to that found in RA, and it is
characterized by symmetrical and bilateral involvement of
the metacarpophalangeal and proximal interphalangeal
joints, tenosynovitis, subcutaneous edema, and bone
changes, such as marrow edema and erosions [g].

Although there have been several reports of developing
RA, to our knowledge, there are few descriptions of post-
CF PsA. Mathew et al. [5] investigated 1396 individuals
with CF and concluded that only 2.5% of patients
developed PsA. Thus, our report is valuable due to the
scareity of cases, and it features an imaging presentation
typical of peripheral spondyloarthropathy secondary to
arbovirus infection,

CASE REPORT

A 49-year-old man had a fever (101.30°F/38.5°C) for
approximately ten days and exhibited persistent signs of
polymiyalgia and polyarthralgia. He used dipyrone and
oral hydration to reduce the fever, and his musculoskeletal
symptoms partially improved. Serologies for CHIKV were
positive for IgM (51; normal value: 9). Subsequently, a
skin rash appeared, and polyarthralgia associated with
edema of the hands, wrists (Figure 1), elbows, knees, and
feet worsened. Two months later, he was evaluated in an
outpatient rheumatology clinic at a university hospital
in Rio de Janeiro, Brazil. He continued to experience
polyarthralgia and edema in the metacarpophalangeal
and interphalangeal joints, especially of the left hand.
Ervthematous scaling and itchy skin lesions were also
noted in the anterior medial region of the scalp on physical
examination. At the time, the patient was not taking any
known medication that could precipitate psoriasis. He
also denied any preceding emotional stress (at least two
months prior to the appearance of the skin lesion). The
patient had never had any episode of psoriatic skin lesions.
The patient was hypertensive, using enalapril 20 mg/day,
and was an abstainer, nonsmoker, and physically active.
He denied allergies and blood transfusions and had an
up-to-date vaccination schedule. His father had PsA. One
maternal aunt had multiple sclerosis, and another had
ankylosing spondylitis.

The rheumatologists prescribed meloxicam 15 mg/day
and prednisone 20 mg/day after discussing the case. The
patient returned the following month with little clinical
improvement, and methotrexate 15 mg and folic acid 5
mg were started after verification of the laboratory tests,

After starting the medication, he was followed up
on an outpatient basis and remained asymptomatic.
However, the patient stopped medication on his own,
and after two years and four months he returned to the
outpatient clinic with symptom recrudescence. After that,
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the joint pain returned, but the psoriatic skin lesions did
nol. He was re-evaluated with US and MRI.

Written consent was obtained from the patient to be
evaluated at the rheumatology outpatient clinic and the
radiology department of a university hospital in the city
of Rio de Janeiro, Brazil.

There were no changes in the patient's complete blood
count: C-reactive protein 13 mg/L (normal index: up to
3 mg/L), fibrinogen 340 mg/dL (normal index: 200-
400 mgfdL), and normal levels of transaminases and
electrolytes (sodium and potassium). The nonreactive
immunological tests included the following: antinuclear
factor (ANA), antibodies against eitrullinated peptides
{ACPA), rheumatoid factor (RF), and ecvtoplasmic
antineutrophil antibodies (ANCA). Serological tests for
HIV and hepatitis B and C were nonreactive; CHIEV IgM
and IgG were reactive; and HLA-B27 was negative.

The equipment used was a Toshiba US, model Aplio
XG, with a 7-18 MHz multifrequency probe, in B mode
and with power Doppler (pulse repetition frequency
750 Hz, low wall filter and gain adjusted just below the
appearance of the artifacts).

The MRI scans were performed in a Siemens model
Avanto, 1.5 T high-field scanner. The image acquisition
protocol had the following sequences: protonic density
(PD) with fat saturation in the axial, sagittal, and coronal
planes and T1 pre- and post-contrast fat saturation in the
axial plane,

The US and MRI scans showed signs of arthritis in
the wrist and metacarpophalangeal joints of both hands.
Therewasalso tenosynovitis of all extensor compartments,
digital flexor tencsynovitis (Figures 2 and 3), and signs
of classical enthesitis due to thickening of the digital
extensor entheses and functional enthesitis (Figures
4~6) due to peritendinous extensor thickenings. Vascular
hyperflow was observed by power Doppler (Figure 4)
at several sites of inflammation, paramagnetic contrast
enhancement of the distended sheaths, and functional
enthesitis sites. Focal bone edema was identified as an
indirect sign of enthesitis at the base of the left third
metacarpal associated with signs of inflammation of the
extensor carpi radialis brevis.

Figure 1: 4g-year-old man with chronic Chikungunya fever.
Panoramic view of bath hands with metacarpophalangeal and
interphalangeal edema,
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Figure 2: B-mode ultrasound in the sagittal plane of the second
right digit. Note the flexor tendon sheath distention.

Figure 3: MRI T1 pre-contrast with fal saturation in the axial
plane of right hand, Note the metacarpophalangeal synovitis
and flexor tenosynovitis of the second and third digits (arrows)

Figure 4 B-mode and power Doppler ultrasound of the left
fourth digit in the axial plane. Note the extensive peritendinous
extensor thickening with vascular hyperflow at the level of the
metacarpophalangeal joint, indicating functional enthesitis.
Mote: This image had alresdy been presented at the 2oy
European Congress of Radiology in electronic poster (EPOS)
miode, (hitps:/ /dx dod.org/10.1504 /ecr2017/C-0384).
According to the congressional ethics committee, the authors
have the right to use it,

Figure 5: B-mode ultrasound in the sagittal plane of the left
fourth digit at the metacarpophalangeal level. Note the soft
tizsue peritendinous extensor thickening, indicating functional
enthesitis.
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Figure 6; MRI of the lefti-hand shows T1 post-contrast with
fut saturation. Note the enhancement of the flexor sheaths of
the second and third digits (white arrows) and of the extensor
peritendinous soft tissue of the third and fGfth digits (gray
HETOWE),

DISCUSSION

The authors present an unusval complication of CF
suggested by clinical and imaging findings. US and MRI
were also essential during the treatment follow-up.

According to the Classification Criteria for Psoriatic
Arthritis (CASPAR) [10], to confirm the diagnosis of
PsA, it is necessary to have an inflammatory joint disease
and at least a three-point score in the other categories.
The patient had a five-point score due to scalp psoriasis
(two points), family history (one point), negative RF (one
point), and dactylitis (one point). As reported in other
literature cases, these signs and symptoms appeared
immediately after CF infection, and the disease regressed
with methotrexate therapy [5].

The patient’s age and gender profiles disagree with
the literature, which describes a predominance in women
over 45 vears old who are at risk for muosculoskeletal
complications in CF [11]. Among the usual manifestations
of CF, the presentation of only fever, polymyalgia,
polyarthralgia, and skin rash and the high levels of
C-reactive protein are in accordance with the literature
[1z2].

The US and MRI scans showed several signs of
involvernent, with characteristics of spondyloarthropathy:
dactylitis due to flexor tenosynovitis, classic enthesitis
in distal extensor insertions, functional enthesitis due
to peritendinous extensor thickening adjacent to the
mut:-u'alq}n]li!.‘-t!.'-lngu;-]l and [ntl:l‘]'rhal.‘-ln];{'m] joints, and
metacarpal marrow edema adjacent to the insertion of an
extensor tendon,

After the 2015-2016 CF outbreak in Rio de Janeiro,
Brazil, our group [9, 13] reported wrist/hand and ankle
ultrasound changes. The authors highlighted bilateral
synovitis and tenosynovitis as relevant findings for the
diagnosis of musculoskeletal complications. However,
in this case report, the existence of several signs of
very intense enthesitis and flexor tenosynovitis in the
imaging exams raised the suspicion of some other disease
associated with CF.
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There are two types of entheses according to function
and location: fibrous and fibrocartilage. The most
common fibrocartilage is found in the apophyses and
epiphyses of long bones, short bones of the hands and
feet, and several ligaments in the spine. Fibrous entheses
are found in the metaphyses and diaphyses of long
bones. Fibrocartilaginous entheses are those affected in
spondyloarthropathies and altered in the US and MRI
exams of the reported case [14, 15].

Functional enthesis is another essential concept
to understanding our imaging findings. In specific
locations where the tendon deflects or rubs against
a bone surface, there are sesamoid (tendinous) and
periosteal fibrocartilages, This patient had intense digital
peritendinous extensor inflammatory thickenings, which
are explained by these functional enthesis impairments
[16, 17].

Dactylitis is one of the main features of psoriatic
arthritis and is present in 40% of cases. The main finding
is digital flexor tenosynovitis, that is, distention of the
fibrous sheaths, which also existed in the reported case
[18].

Clinical recognition of early-stage PsA is challenging
when the disease affects only the peripheral joints,
Despite the efficiency of CASPAR in identifying patients
with less than one vear of symptom onset (early psoriatic
arthritiz) [16], peripheral PsA remains a challenge for
rheumatologists [2o]. In our case, imaging helped detect
the entheseal manifestations of the disease, suggesting
alternative diagnoses in CF patients.

CONCLUSION

With the resurgence of CF epidemics worldwide,
managing chronic arthritis has become an enormous
challenge for rheumatologists. It is essential to follow
these chronic cases and to identify the progression to
other forms of arthritis, such as PsA. Imaging exams have
become indispensable for the diagnosis and management
of these complications.
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Objectives—To compare musculoskeletal changes on a physical examination
I:P‘E}, wltrasound {US:I and magnetic resonance imaging {MR1) of the hands
and wrists of patients with Chikungunya fever (CF).

Methods—The sample consisted of 30 patients in the chronic phase of CF, The
sites analyzed were the interphalangeal (IF), metacarpophalangeal (MCP) and
wrist/mediocarpal (WMC) joints and periarticular soft tissue. The interval
between the PE and imaging tests was 7 days, and the interval between US and
MRI was 2 days. The kappa coefficient was caleulited to estimate the agreement
between the PE and US and MRI findings and between the US and MRI
findings.

Results—Significant agreement was observed between PE and US in the
diagnosis of synovitis. The only statistically significant agreement between
US and MRI was the finding of flexor tenosynovitis; the agreement was
maoderate.

Conclusions—US has great potential for use in diagnosing synovitis suspected
based on a PE. The limited agreement observed between US and MR in
turn, may suggest a cump]cm:nhr}r role of these methods,

Key Words—arthritis; Chikungunya fever; magnetic resonance imaging;
musculoskeletal; physical examination; ultrasound

hikungunya fever (CF) is a viral disease transmitted

through the bite of female Aedes seppti and Aedes

albopictus mosquitoes infected with the Chikungunya virus
(CHIKV).' Outbreaks have been reparted on all continents except
Antaretica” An effective antiviral treatment is currently unavail-
able, and prophylaxis is performed by vector control.” Clinically,
the disease has acute and chronic phases.' The chronic phase is
characterized by a symptom duration longer than 3 months,
Patients may present with arthralgia (bilateral and symmetrical) or
arthritis and functional impotence.” Approximately 60%" of those
infected with CHIKV have a chance of developing chronic
arthritis.” In these cases, motor disability may persist for up to
§years after infection” and is associated with permanent and
irreversible sequelae.”
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According to recent studies, a small portion of
patients with CF and severe polyarticular involvement
may progress to rheumatoid arthritis (RA) or aggra-
vated pre-existing RA.” Similar to RA, CF manifests
as erosive arthropathy, and imaging findings include
bone erosion, joint effusion, bone marrow edema,
synovial thickening, tenosynovitis and tendinopathy.®
Sissoko et al’ investigated 147 patients diagnosed
with CF and reported that 57% maintained rheu-
matic pain for more than 15 months after the initial
diagnosis of viral infection. Mogami et al'™"! noted
that some radiological presentations of CF are
potentially associated with more severe clinical man-
ifestations of the disease.'” In the hands and wrists,
the authors observed synovitis of small joints, espe-
cially the metacarpophalangeal (MCP) joints, iso-
lated effusion or synowvitis in the wrist, flexor and
extensor tenosynovitis, cellulitis, and median nerve
thickening.'*

Points of intersection have been identified
between CF and RA due to both the similarity of
symptoms and the possibility of progression from CF
to RA according to the criteria of the American Col-
lege of Rheumatology (ACR)."

The sensitivity of ultrasound (US) and magnetic
resonance imaging (MRI) is higher than that of PE
for the diagnosis of rheumatic lesions,"* and those
techniques enable the identification of treatable
inflammatory  lesions, such as synovitis and
enthesopathy."” Although US has limitations for bone
evaluation, it has the following advantages over MRI
in the fulluw-t:sp of chronic musculoskeletal inflamma-
tory diseases': wide availability, lower cost, good
general acceptance by patients and its use as a quick
guide for various types of interventions at the level of
the wrists and hands (eg aspiration, injection and
biopsy)."”

The lack of documentation of CHIEKV-induced
musculoskeletal complications in imaging tests is sur-
prising because the profile of the disease is similar to
that of other rheumatic diseases.'”

Considering the clinical-epidemiological rele-
vance of CF, the need to better understand muscu-
loskeletal lesions/disorders and the lack of studies
comparing physical examination (PE) results with
US and MRI findings in patients with chronic CF,
the objective of this study was to evaluate the
agreement between a PE of the hands and wrists

and imaging findings and to determine the agree-
ment between US and MRI findings in the hands
and wrists.

Materials and Methods

Study Population

This study was approved by the Research Ethics
Committee of the Pedro Emesto University Hospital,
State University of Rio de Janeiro (Number
04179118.8.0000.5259). All participants signed an
informed consent form. This cross-sectional study
was conducted on patients with a clinical and labora-
tory diagnosis of CF in the chronic phase of the dis-
ease who had inflammatory symptoms in their hands
and/or wrists at the time they underwent imaging
tests,

All consecutively treated men and women with
a chronological age > 18 years who had a dlinical and
laboratory diagnosis (IgM and/or IgG and/or PCR)
of CF and were in the chronic disease phase were
included. The following patients were excluded:
those with a previous or current diagnosis of RA (all
patients were negative for rheumatoid factor and
cyclic citrullinated peptide antibodies and none of
them fulfilled the criterfa for RA established by the
ACR and European League Against Rheumatism
(EULAR)'® or any other joint disease with structural
damage; those with old or current hand or wrist
fractures; those who, for any reason, were unable to
undergo any of the imaging tests; those with an
absolute contraindication to MRI (such as patients
with an insulin infusion pump, ferromagnetic
intracerebral aneurysm clip [inserted before 1995]
or cardiac pacemaker not compatible with MRI; ele-
ctrostimulators not compatible with MRI; intracranial
aneurysm clips not compatible with MRI; intraocular
metallic material; Triggerfish contact lenses; cochlear
implants not compatible with MRI; or a nonremovable
metallic orthopedic external fiator not compatible
with MRI).

Forty-one patients met the inclusion criteria.
However, 11 patients were excluded (9 due to an
inability to remain on the MRI table due to joint
pain; 1 due to size, since the patient was morbidly
obese; and another due to clavstrophobia). The
30 patients who participated in the study were treated

JUltrasound Med 2021; 9999:1-9
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at the Rheumatology Outpatient Clinic of the Rio de
Janeiro State University and were attending their first
visit or a return visit between January 2018 and
March 2020, The sample was selected by consecutive
sampling of patients with symptoms of the hands and
wrists during outpatient care,

Physical Examination

A qualitative and subjective analysis of joint involve-
ment was performed by ectoscopy and palpation and
observations of redness, heat, swelling and pain in the
interphalangeal joints (IP), MCP and radiocarpal and
distal radioulnar joints {DRU]} and medinca.l]nl
joint. The last 3 joints belong to the wrist/
mediocarpal (WMC) region.

Ultrasound

The US examinations of all patients were performed
using a Toshiba Aplic XG US machine (Toshiba
Medical Systems; Otawara, _}apan} with a 7- to
18-MHz multifrequency probe in B mode and with
power Doppler (750-Hz pulse repetition frequency,
low wall filter and gain adjusted just below the
appearance of artifacts). Power Doppler was used for
sites with suspected inflammation {effusion, tenosyn-
ovitis and synovial thickening). The median nerve
area was also estimated based on an image captured
in the transverse plane, whose reference points were
the pisiform and scaphoid bones. A normal median
nerve area measurement was defined as <10 mm®.'?
Mine sites or parameters based on the guideline
developed by Backhaus et al™ were adapted and
investigated by the authors of this study: IP joints
(proximal and distal); MCP joints; WMC
joints (radiocarpal, distal radioulnar and mediocarpal
recesses ) extensor sheaths; flexor sheaths; suboutane-
ous tissue; median nerve; subchondral bone erosion
(which may also be a sign of synovitis); and sites with
increased vascular flow on power Doppler images.
The parameters used to define joint impairment were
fluid distension of the joint capsule, synovial thicken-
ing and the presence of increased wvascular flow on
power Doppler images. The authors did not use clas-
sifications to estimate the degree of synovitis.

Magnetic Resonance Imaging
The MEI exams were pl.-rfnrmed in a l'u'.gh—fleld Sie-
mens Magnetom Avanto 15T  instrument

1 Uiirasound Med 2001 95999:1-9
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{manufactured in 2003, Munich, Germany), and
intravenous contrast medium (gadolinium) was
administered to all patients, The following sequences
were used: proton density with fat saturation in the
axial, sagittal and coronmal planes; T1 with pre- and
postcontrast fat saturation in the axial and coronal
planes; and T2 with fat saturation in  the
coronal plane, All of these sequences were acquired
first on one side and then on the other. The studied
anatomical sites were divided into the same large
groups that were used for US: IP joints (proximal
and distal); MCP joints; WMC joints (radiocarpal,
distal radioulnar and medin::u'psl n:u:\esses:l; extensor
sheaths; flexor sheaths; subcutaneous tissue; median
nerve; and bone. The criterda adopted for abnormali-
ties were fluid distension of the joint capsules, syno-
vial thickening, contrast medium impregnation, bone
edema characterized by an increased al'g;na.l in the T2
sequence with far  saturation, median nerve
hy'pcrsig;nal in the same sequence and cortical bone
discontinuity (erosion).

Ultrasound and Magnetic Resonance Imaging

The US examinations were independently evaluated
by 2 examiners: 1 with 20 years of experience in mus-
culaskeletal US and another with 10 years of exper-
ence. Two other radiologists analyzed all MRI
examinations; the first had 15 years of experience in
musculoskeletal imaging, and the second had 8 years
of experience, None of the examiners had prior
knowledge of any test results. The reports for both
modalities were issued by consensus, The patients
underwent US first, followed by MEL The interval
between the PE and imaging tests was 7 days for all
patients, and a maximum interval of 48 hours was
allowed between the performance of the 2 imaging
tests,

Statistical Analysis

The primary analysis was descriptive. Continuous/
interval variables are reported as measures of central
tendency and dispersion, and cateEurical variables are
presented as absolute and relative frequencies.

The kappa coefficient was calculated to estimate
the agreement between the PE and the US and MRI
findings and between US and MRI findings.

The level of statistical ﬂgm.ﬁcannt adqpred for
the comparisons was 5%. Statistical analyses were
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performed using SPSS version 26 (IBM SPSS Statis-
tics for Windows, Version 26.0. Armonk, NY).

Results

Sample Characterization

The authors studied 30 patients, 26 of whom were
women (86.7%). The age of the participants ranged
from 32 te 73 years, with a mean + standard devia-
tion (SD) of $4.7 + 10.0 years.

All patients were in the chronic phase of the dis-
ease, and the mean elapsed time between the diagno-
sis and US examination was 336.1 + 2517 days,
ranging from 53 to 911 days. For MRI, the mean
elapsed time was 337.5 + 251.7 days, ranging from
54 to 913 days.

The most frequent symptoms, in decreasing order
of frequency, were joint pain in 30 patients ( 100%), par-
esthesia in 23 patients (76.7%), prusitus in 19 patients
(63.3%) and edema in 22 patients (73.3%).

Regarding treatment, the sample was divided as
follows: 8 patients (26.7%) were not taking any medi-
cation; among the 22 patients who were on continu-
ous medication, 12 (40%) used corticosteroids. Seven
{23.3%) used steroids in combination with immuno-
suppressants, 2 (6,7%) used only nonsteroidal anti-
inflammatory drugs and 1 (3.3%) used only
immunosuppressants,

Laboratory Tests

The presence of other autoimmune diseases in both
clinical and laboratory tests was excluded in all
patients enrolled in the study.

Laboratory confirmation was obtained by IgG
serology in 23 patients (76.7%), IgM and IgG serol-
ogy in 3 (10%), IgM serology alone in 2 (6.6%) and
PCRin 2 (6.6%).

Regarding the laboratory measurements of
inflammation, 20 patients (66.6%) had abnormal
values for both tests (C-reactive protein and eryth-
rocyte sedimentation rate), 4 (13.3%) had only
abnormal C-reactive protein levels and 4 (13.3%)
had only an abnormal erythrocyte sedimentation
rate. Two patients (6.6%) did not undergo these
[esLs.

Physical Examination

In the examination of signs of inflammation and pain

on palpation, 27 patients presented with sensitivity in

the MCP region (90%), 19 (63.3%) had sensitivity

in the WMC and 17 (56.7%) had sensitivity in the [P
on.

Table 1 shows the PE, US and MRI results for IP
and MCP involvement and joint recesses, as well as
the kappa coefficients and respective p-values.

Moderate agreement was observed between PE
and US for the IP (kappa = 049; P = 0.026) and
MCP (kappa = 0.429; P = 0.064) findings. Substan-
tial agreement was also observed between PE and US
for the involvement of the radiocarpal, distal radio-
ulnar and mediocarpal recesses (kappa = 0.661;
P < 0.0001).

The agreement between MRI and PE was very
low (approximately 0), and none of the results
reached statistical significance. Kappa values equal to
zero indicate that the agreement between the
methods was not higher than that expected by
chance.

Site of Invelvement: US And MRI
Table 2 shows the frequency of the sites of involve-
ment identified by US and MRL

In descending order of frequency, the US-
identified sites of involvement with effusion or syno-
vial thickening were MCP in 25 patients (83.3%)
(Figure 1), extensor sheaths in 18 patients (60%),
flexor sheaths in 18 (60%) (Figure 2), radiocarpal/
DRUJ/proximal carpal joints in 16 (53.3%)
(Figare 3) and IP in 12 (40%). The other changes
included increased vascular flow on power Doppler
images in & patients (26.7%), median nerve thicken-
ing in 7 (23.3%), subcutaneous edema in 5 (16.7%)
and bone erosion in 1 {3.3%),

The MRI sites of involvement, in decreasing
order of frequency, were fluid distension of the exten-
sor sheaths in 19 patients (63.3%), synovitis of the
MCP joints and radiocarpal/DRU]/proximal carpal
recesses in 17 (56.7%), fluid distension of the flexor
sheaths in 12 (40%) and IP joints in 8 (26.6%).

Other associated findings were signs of bone
marrow edema in 11 patients (36.7%), bone erosion
in 8 (26.2%) and subcutaneous edema in 5 (16.7%).
No change in the median nerve signal was observed

in any patient.

JUltrasound Med 2021 9999:1-9
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Table 1. Happa Agreement Betwaen the Physical Examination and Ultrasound and Magnetic Resonance Imaging Results by Anatomical

Lacatian
interphalangeal
Physica! exomination Uirrasourd Koppa (P-value)
4 =
i 10 7 0416 (.026)
- 2 bk |
Physical exomination Mognetic resonmnce Imoging Koppa (P-value)
4 =
¥ 4 3
B 4 9 —0.067 [ 6%
Metacarpophalangeal
Physical examination Uitrasolmd Koppa (P-value)
& 2 3
1 2 (.429 {.064)
Physical exomination Mognetic resonance imaging Koppa (P-value)
- 16 n
- 1 2 0104 ( 5E)
Recesses
Physical exomination Uitresound Keppa (P-value)
i —
- 15 4
= 1 10 0,601 (=0001)
Physica! exgmination Magnetic resonance imeging Hoppa (Pvolue)
N -
4 10 E
- 7 4 ~0.106 (70

US revealed a higher frequency of MCP synovitis
(83.3%), flexor tenosynovitis (60.0%), [P synovitis (40.0%)
and median nerve changes (23.3%) than MRL

MRI showed a higher frequency of extensor teno-
synovitis  (63.3%), radiocarpal/DRUJ/mediocarpal
synovitis (56.7%) and erosions (26.7%) than US.

Analysis of the Agreement between US and MRI
Findings

Table 2 shows the frequency (n) and percentage
(%) of 8 US and MRI findings. In addition to these
data, the table shows the number of positive find-
ings in terms of agreement between US and MRI,

Table 2. Frequency of Findings at Aites and Agreement Between US and MRI in 30 Patients with CF

Finding Us, n (%) MRI, n (%) No. of Agreements Kappa P-value
Interphalangeal 12 (40.0) 3267 3 012 05
Metacarpophaanges 25 (B8.3) 17 (56.7) 16 0.7 0.06%
Prosimal carpaliwris 16 (53.3) 17 (56.7) 10 013 0.49
Extensor lenasynoitis 18 (60.0) 19 (63.3) 1 —0.06 076
Flexor tenosynovitis 18 (0.0 12 (40.0) 11 0.45 0.003
Callufitis 5 (16.7) 5 (16.7) 0 -02 0z
Median nerve changa T3 Qim 0 0 0.99
Erosions 13.3) 8(25.7) 0 -0,06 054

LS, ultraseursd; MBI, magnebc resonance imagmg; Kappa, kappa coefficient of agreement; No. of agreements, number of patients whose

findings were detected using bath methods,

§ Uitrasound Mad 2021; 5999:1-9
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Figure 1 A, U5 images in the sagittad plane ol the righl radiocaspal and mediocapal recesses hal are distended (stars). B, MRI of e right
wrist In the axial plane (TI-weighted imaging with fat saluration post contrast) shows the same distention as the radiocapal recess (slars)

as well as the respective kappa coefficients and
P-values.

Significant but moderate agreement was observed
between the 2 methods for only the flexor tenosyno-
vitis finding (kappa = 0.49; P = 0.003).

Discussion

The sample studied included a predominmance of
women and a mean age of 54.7 years, consistent with
the characteristics described in the literature.™'*

This study is the first to analyze musculoskeletal
complications of CF and compare 2 different imaging
modalities with PE to the best of our knowledge. In a
previous study examining wrist/hand US findings in
patients with CF, Mogami et al only reported some

frequencies of PE alterations and the corresponding
US findings. They did not use any statistical tests to
validate the comparisons.

Although thorough anamnesis and a complete
PE are the starting points for a patient evaluation,
limitations such as pain on maneuvers, obesity and
injuries that are inaccessible to touch may explain the
lower accuracy of the PE. In these situations, imaging
tests can clarify the sites of involvement with greater
accuracy. This outcome was true for the finding of
tenosynovitis, for instance, which was not detected
only by palpating the fingers to search for painful
points. However, both imaging modalities detected
tenosynovitis, and it was the only parameter with sig-
nificant agreement between US and MR. As the fre-
quency of tenosynovitis was high in US and MR
(varying between 40 and 63.3%), complementary

Figure 2 A, US and power Doppler images of the components of thie fith exiensor compartment {edensor digit minimi) of the Aght weist.
Signs of tenosynovitis are characterized by increased vascular Row and distensson of the peritendinows sheath, B, MRI of the right wiist in
the axial plane (T1-welghted imaging with fat saturation post contrast) shows distension of the sheath of the ffth extensor compatment

{amow).

JUlrasound Med 2021; 9999:1-9
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Figure 3. A, MRI of the ket wiist in (e axial plane (proton density-weighted imaging with fal suppression) showing destension of the cap
sule by effusion (amow). B, Comparative LfS images showing the axial plane ol the distal radioulnar jaind (DRUU} with distension of the left

capsule by effusion (arrow).

imaging is justified to better characterize CF compli-
Furthermore, US and MR were also
complimentary because power Doppler information
was exclusive to US, and the detection of bone edema

cations.

was exclusive to MR In addition, median nerve
abnormalities were detected only by US, which is
another Em:ling that may be difficult to evaluate using
a PE alone. Mogami et al'* also reported a high fre-
quency of median nerve thickening using US (36%),
which was higher than the vale reported in our sam-
ple (23.3%). US evaluates the median nerve in both a
static and dynamic manner. MR, in addition to being
less sensitive for median nerve abnormalities, does
not allow a dynamic evaluation either. US measure-
ments of the median nerve have a sensitivity of 89%
and a specificity of 83% for the diagnosis of carpal
tunnel syndrome, suggesting that this method is an
important tool for the rapid diagnosis of this compli-
cation; however, its use still must be evaluated in
future prospective studies on patients with CE.*'

The involvement of the hands and wrists follows
a pattern very similar to that observed in studies of
RA and in other studies of CF,"™'* with synovitis in
several joints (predominantly proximal), tenosynovi-
tis, median nerve thickening, cellulitis and bone
changes characterized by edema and erosions; in
addition, CF and RA share the same symmetrical and
bilateral characters.™

The results in Table 1 show that US revealed a
pattern of detection of joint abnormalities closer to
that of PE compared to MRI. This new information
is relevant to the choice of which imaging modaliry

| Urasound Med 2071, 99991-5

would be better to complement PE. Therefore, in this
sample, the use of US may be more advantageous
than MREIL In addition to the lower Gnancial cost and
greater accessibility and quicker completion of US, it
is more cnmpaﬁble with the outpatient dinical evalua-
tion of these patients.

Unlike US, MRI detects bone marrow edema
{osteitis), which has been established as an important
prognostic marker of arthritis due to other causes.™
Hypothetically, this marker might also be uvseful for
monitoring CF. Purther studies are needed to evalu-
ate the importance of osteitis in the follow-up of
patients with CF,

The frequency of bone marrow edema findings
{36.7%) was similar to that reported by Manimunda
et al (35%).%* Bone erosion, in turn, was detected at a
frequency of 26.5% in our study and 20% in their
study. MRI was superior to US (3.3%) at detecting
this complication. Mogami et al did not report bone
erosions in their study of patients with CF wusing
wrist/hand US.

Some limitations of the study deserve to be
highlighted. First, our sample was small. Second, the
absence of medication use, as well the duration of
medication use, may have influenced the existence or
absence of inflammatory changes, which mainly influ-
ences color Doppler findings. Finally, some changes
in the imaging tests were evaluated exclusively using
US or MRI due to technical issues.

In conclusion, our results showed significant
agreement between PE and US in the diagnosis
of synovitis of large joints (radiocarpal/distal

95
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radioulnar/mediocarpal) and the MCP and IP joints,
In addition, US and MR detected a significant preva-
lence of tenosynovitis, and both methods showed
substantial agreement. Therefore, these findings may
support the routine recommendation of US examina-
tion, as it is noninvasive and accessible and can be
performed during consultations. For at least mild or
moderate cases, US potentially represents a relevant
tool to confirm PE findings and to detect tenosynovi-
tis and median nerve thickening, as reported in other
studies.'™'* MRI might be indicated for severe cases
because it has superior P!rfu:mam:\e for dirbecting
bone abnormalities such as marrow edema and sub-
chondral erosions. Its use would be similar to the rec-
ommendations for RA and the screening of worse
prognostic parameters (osteitis) and structural inju-
res (erosions).™

Moderate agreement was observed between US
and MRI only for flexor tenosynovitis. This dissocia-
tion between the methods indicates the need for stud-
ies with larger samples to obtain a more reliable
comparison but may also suggest a complementary
role of the 2 methods.
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