Al Diretiore Generale

defla Fondazione |.R.C.C. S Palislinice “San
Mattes”

Viale Camillo Golgi, 19

27100 Pavia

IWLa sedfocrilloda LIS CLAUDIO chicde o @ssme ammessas o

Awviso di pubblica salazione, per titoli @ eolloquin, per 'altribuzione dellincarico quinnuannale di diroziong della Strutturs Complessa “5C
RIABRLITAZIONE SPECIALISTICA® - disciplina di Medicina fisica @ Rlabilitaziona (2022-1.4 21227} (ID 54886)

a lal fine dichlara:

Anagrafica
Cagnome ¢ nama: LIE| LALLM
Mo &

Codice Flscaia:
Dosumente df Beonossimenta

Tipa ol dacumanto;
Riasciato i

fndirizzn of residanra

Resinanza
Lecalra

Candaft

Takafne:
Roquisitl generici

Crladinsnza: laiia

Camuna di iscrizione neke liste sketices: (N

Coandarme penali riporiale: no

Procediment paral in comso; na

Pasiziona ispedis gk abbligh di leve: sscnerate
Destiullidispanasiodicenziata dalla P.A: no

Data pagameanis conlribuio: 03032023

Nece=std susil / Templ agguintivi per Fespletamentn del collaguia: Mo

Reguisitl specifici
Laures: Madicing & chirungin

Urivarsta {compleda di Indiizzn/pen) presso cul ha consegulto 1 Eurea; Unaersita agi Studi bl Pava Indirzm: Corgo Strads Muova 68, 77100 Pewia:
PEC : amminiatrazicne-centrale@carunipv.il

Diata di corsaguiments dalia lRures: 27071 804

Lucgn ed numero di iscrizione silDidine Professionsle: Crdine doi bedicl Chirurgi della Provincia di Pavia N G765
[ata al iscriziane alidrdne Prafessionale: 250100 504

Spactallzzazions: specisizzarions cansaguita in Balia - Medicing Fisica & Risbiitativa

Urivarsia (completa o Indifzovpec) presss cul ha consogullo b speciallzzazionns: Uriversita degll Ssud! di Pavia Indinzzo: Corse Strada Muova 65,
ZT100 Pavia; PEC | amministrazione-canirale@oariunipy it

Data di conseguimenta dalla speciaizmazione: 13071987

Anzianith i servizice 10 anni di serizio nala disdping a concorso

Adesiato dl formazions managanale: &, s HO consagulls {alsgare il cortificata)
Dala i conseguiments deifabiestaln 6 frmazione managarnsie: 22122017

Giudizali in precadiment] a propro cancs: ASSENZA a praprio caricn di proveadimenti definha o accogliments dofla domands fsancitona progosia dal
danneggiato, passali in giudicsse nogl ullimi 3 anni rsgetto alls data o pubblicazion: del pragania bando

ULTERIOR! SPECIALIZZAZIONI

Speaiirzanione in Medicna delo Spor
Conseguita pressg Universich degh Sludi di Messina (ndirizzs; Piazza Pugliath 1 58122 Messing PEC: protocoldodipac. unime.it) 1 281001 33

TIPQLOGH DELLE ESTITUZION

Istiniziane; Fondazane IRCCS Policlinico San Mattea (indirizzo; Viale Gelgi 18 27100 Parvia)
Twologin: |sthulo di Ficovern e Gura & Caralbers Scentiico 4 Disss Eubhbca

FOSIZIONE FUNZIONALE

Ol 010502017 al Z203enz)
digendanta & tampg indefermingio & rapooelo esclisho dirigenls medico (discipling madicing flsica & rabilfazions} presso FONDAZIONE RGOS
Palidinico San Malieo Pavla (Indiszzn protacolefinec. smaltacpy i) (pubblics amministrazions) a fempo plena (n, 37.4 orefsRi.) - PosiExane
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funzionale: mepansshia stntiura sempice diparimantale - Compalenze; Sistture Semplica Dipartimertak Medicna Fisica @ Risbditazione,
respansabilil sia parla gesticns degl aspetd profesaionll specific = aia b4 gastions del personala 8 deil altre TiEares mabarial alficate alla
ghnttura per | ERgiungimeento degi cbiattivi quaitativi @ quantitativi prefesati - Ciaissa di cossariana; frssuUha, BOSiZInNm Ao in Sared

gl 1 1016 al 31085017
dipendant: a terpo indeterminala a repparie asdusive dirigants medico (EaciEina madicing Nisica & fabillazions) prasss FONDAZIONE IRCCS
Policknico San Mabeo Favia {indwizzo protocnlii@ pec.smation, py ) (pubbics amminstrazions] 8 lempo pleno in. 374 oeisell) - Posizions
fenzionale: incarica di diretbore stntlura complesss facenie funzicns - Compabania: Sntura Complsss Madcina Fisicn & Riab#tazions - Causa d
cessaziang: S [Epeciican) GEseangin ad alira posZions

[ial DLDE2010 &l I1NARLTTY
dperddente 3 tempa indeteminglo a rapperio escusio dirgerie medico (discipima medicing fisica o nabfEAzIoNe] ressa FONDAZIONE IRCCE
Palicinicn San Matteo Pavia (ndifizzo protocoliogpac.smatten. pyil) (pubitlica amminisirazione) a iempa prang [n, 37,4 arafesil) - Posiona
funmionate; incasics o ata spocializzaziong - Compelenze: Inearico di alla spociplizzazions denominata Risbiiazions spacialislic diparimentals

enzR wpenza” della Siuttura complessa Madicina Fisica @ Ribiitariane, Si 6 cooupato della programmazione & della oeganizzazione dalle

altivils mabimathve nel repaitl dpartimentali in essene. Ha swalis sttivita di consulenzs nabitatva cspedallen prevaleniements nel reparti di
artopedia, @ Frumainiogis, & weak surgery a di nevrschiremgia. Ha continuate & parecipane allatlivith crdinaria divisiomale dalla gbnitiira
Complessa o apparenenza, He svolo ativits d iuorsggie per | medd n formaziane specislistica in mredicing Tiska a riablitaia, - Gausa d
pRssaEane S [specificam) passapgic ad alire posiziong

Dal B1OTAICE & 30042010
dipendentn a tempa indelemingts a rapporlo esclusio dingerds madico [diszipina medicing fisica & riabditarione) pres= FORDATIONE IRCES
Palidiries San Matien Panda [rdinzzo prodocolofpec.smatteo.pv.it) [pubblica amminisraziona) o iemps peano {n, 304 oraisetl] - Posizons
furgionabe: Acarico df nehes pralfessionale o di base - Compalenze: Strulburs Complessa Madicing Fisina o Riabiitasiane - Gasa df cessaiana:
alira (spocdficana)

Dal Q141 1684 al D1IDFERI0D
dipandents & lampo rdeterminata & rapporie escusive deigenta madice {dsping madcina fisica @ nabilitazone) presso FONDAZIOHNE IRCCS
Poificlinico. San Maltas Pavia (ndirizzs protocollod@pec smattes,pe ) (pubbica amminstrazione] @ mgo plenc (. 374 crefsell) - Prsizions
[iFiarale: nessun oaros - Gomgetengs: slruttura camplesss Madicina Fisisa & Riahiitaziong - Causa o cessarione: alire [specilicans) passaggio
arl Bltrs poszione

Dial 200EM 950 o 31121 203
dperdents & tempo delerminals g rapporio non esciusvg diriganis medico [disciplina medcina fisca e rinhflazions) presse FONDAZIONE IRCES
Polkdirico San Malles Pavia (indirizzo protocofio@pec.smattan pyw.it) (pubbiica amministrazions) & tampo gefirda (n, 28,3 orafsafl.) - Posiziane
furginnals: NESSUN INCANCD - Comprizres: slrutturs compiassa madicina fisioa a rabiitaziong - Causa i cessazione: alim (specilicare} pessaggo
ad alira poalzions

Dad (AN SR al 30/0EM D5
specalss ambulslorales (5A1) a lompo deberminato diigarie mad-o [disspine medicdna fisice e fabilitzione) prasso ASL M2 Malagnana
firlifizzn pratooaliofpec.ssst-malegnant-marssana.it) {pubiblica Bmminsirazione) a pan ime (n. 12 orefsell) - Poslons funzionale! nessun
Aearien - Causa di cessarions; scadenza dal contraBo a temps determinatn

Dl DM 1808 ol 3000411 BS5
specialista ambulziodale [SAL) & bampo deleamingio dirgenin madico (discpbna medicina Raica & nahilfazione) presss ASL Casale Monfarmste (8L)
(indirizzo asiaifpec.asialil] [pubbica amminisirazions] & fempa definita [n, 10 onrefsedl) - Posmons funzionals: ressun incancn - Caugd di
crssazione: scadenza dal condratto & tempa dederminato

TIPOLOGHA E QUANTITA' DELLE PRESTAZION]
Caminfica presso IRCCS Palcinicn San Maties (indrizzo: viake Galgl 13, 27100 Pavia)

SCHEDA RIEPILOGATIVA CASISTICA IMDIVIDUALE
Allega 1a scheda replogativa dalla casistica rdividuale

ATTIVITA DATTICA ACCADEMICA

Anno accademico 15964 BT
Matara: massolerapla (Sitels dol corgn: diploma laurea in fisioterapia) - Enle arganizzalore: univarsila dl Pavia (indirizes
aminisirazicn e-ceairaleoe runipy.it) - B, 10,00 ore di docenza

Anra Rocasemico 1907 298
Matena: fisislerapia speciale [litaky del corsas diplome |aurea {isicierapial - Enle organizzaiom universitd di Pavia (iedinzzo;
amminsfrasian-ceniralegioartunipeit) - W, 10,00 ore di docenza

Anno aooademica 198895
Maleeis: Paducazione disordni ATM & patslagia rechidea [Fole del como; diploma faurea Bslolerapia) - Enle organzzaiom: unieersia di pavia
[rdirizza; smminisraziore-centraleiboerumip ) - N 1000 ore o dosenza

Arno dccademico 1952000
Watsrs: rsducazione disordnl ATM e patologia sachides (Balo del soreo: dipioma lsures Bsicleraga) - Enée organizeabons; uriversith o Pavia
{indirizzo: amministimsions-conkraieEicetunipy 1) - N 10,00 ore di docenza

Anno pocadamico FEOGE001
Miteria: ieducazione discrdini ATM 8 patclogia rachides (Dol def corsec didomalaures Esicterapia) - Ente arganizzators: uriversith di Pavia
{inclirlzze: aprrETaERne-cenrake@oariirgy i) - N, 10,00 o & docanza

Anro accademncn J00 1R
Yhaterin: reducazions disordini ATK e patologia rachides (il del corsa; diplema lauras fistoterapea) - Enbe argenzzabone: universill d] Pavla
firdlirzzo; smministiaziona-centralsE@oeriunipy ) - M, 10000 ore di docenaa

Apnp accadeamics 20022003
Watoria: fsducasions dsardini ATH & paciogla rackides (il del corso: diploma lsurna Ssioieragia) - Enfe omantesalode: universita ol Poia
findirtzza: amrnineisaone-cantrals@eertunipy i) « M. 10,00 ore i docenza

Arinn accademico 200R2004
Mptaria: rieducazions dsordinl ATH & peolegla rachidea (lilols dal corsec diplamalsuras fisiniprapia) - Enbe orpanizzatores universitd d Pavia
{Indirtezn: ammirstazsane-cantmei@oadripy.it) - N, 10,00 ore & desanza
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Arno accademicoe 20042005
Matwria: faducazieae dsordini ATM & paclogla rachides (lildlo del carso; lawea N soeapE) - Ente organiczators: wmieresd di Pavig iz
ammirsstrasone-cantrass fcerurgril) - M, 16,00 ore di doconzm

ANNg acéadamico 20083006
Mederia: fieducarione dizordind ATM e panlogla rachilea (Hicio del corso: lawea fisictarapia) - Ermle arganizzators: univarsits & Pavis Gredinese:
amrninistrazipne-centralexeriumipy 1) - B 10,00 are di docares

Ao accademice 20062007
Watera: feducazivae discedini ATM & paciogia rchides [Bolo del corsa: faures Tisloterapial - Ente organizratons: universith i Pavis (indirizeo:
amminEtirazisn-cenbakbifoetunipil) - N, 10000 ome di docenza

Anne accedemico 2007004
Mataria: feducaziana disordini ATM = paclegla rechidea (ol del comso: lawea fisctamgia) - Enbe affanizzatore unvarsta di Pavia findirezo:
amminstirazion-cenbelefcerunioe H) - K. 10,00 am di docanza

Anni accadericn SIDAE00D
Materia: deducasions disardini ATM @ packgia rachkica (tilol dal corso: e feicterapia) - Entn organizastore: uriversita df Pavia {indidooo:;
amministiraron-centaleioardunipe i) - N, 1000 o & docanes

Anno gocadamice 20082010
Metaria: rieducazions disordini ATM & packogia rachidea (fénlo del corsa: laures lisicierapia) - Ente organizzators: universily d4i Pavia findiizzn:
amminisitrazon-cantraly@eadunine.f] - 4. 10,00 e di docenza

Anno accademice 201002001
Matenia: raducazione disordinl ATM o paciogia rchices (titols del corso: lmues Tisiglerapia) - Ento organtzalons: unhversia di Pevia (indirizzo:
amminisrazana-cantralaiicarimgy it) - M 10,00 ore 6 docenza

Annir accademboa #H112012
Malerin: deducazions disording ATM o paclogla rechiden (litaka dal corsn’ launea fsoterapia) - Ente organiralome univirsts o Pavia (indirzzo;
amministrrone-cantrake it rip ] - M. 10000 ore di docenza

ANFD accadamico 201 203013
Mataria; reducesions disordinl ATM & pankoga rachidea (iloio del corss: s fisictarapea) - Enle arganizzetors: unriversta d Pavia {indiizzn:
amminiglrazione-centralegeartumpeil) - B 1000 o di docenes

funno aocadamice 201 J2014
Masars. riaducazicns discrdinl ATM = paciogin mchidsa (Hiolo del corsa: laurea Nsloterapi) - Ense organtzzators: universita 4i Pavia {lidirizzo:
smminiglraziore-cenlralsiseariunipy 1) - B 10,60 om & docsnza

Ao Beesdemicn HA2015
Matara: reducaziene disordini ATM & paclogia rmchidea [tals dil corso: surem Tiskiesapia) - Enla organtzalons: universild di Pevia (indidzzs
EMminisimziane-cantrala@cadunipy i) < B 10,00 e & docenza

Arno accademico J0T52018
Maleria neducazions dsardini ATM & peologia rachidea {ilcis dol corde, launms fidalerapia) - Enfe afganizaiore: universid di Pesia (indidzzo;
ammirstramone-cenirale festunipe it - N, 1000 are di dacenza

Anro aveademico 20162017
Mataria: rieducarione dsordinl ATM & pacloga rachidea (Hioio ded coren. Burea Bsiclarapia) - Enle arganizzators: dnversta & Pasa (ndiizzo;
amminiErasone-centrale@ceriunipe ) - M. 10,00 ara di docarza

Anno socadamics 201 12018
Mataria: rieducazions disordinl ATM & pacloga rachides (iclo ded corss: Sures fisintarapia) - Ente argenizzatore: universitad & Pavia (Indidzzo:
anmminisirazicns-centralefoeunipe i) - B 10,00 ore o docsnea

Anno aceadomico 2182010
Materia: reducazicns disordind ATM & paciogis mchidea (itole del eoren; lsuma fisioterapia) - Ente organizratone: universith di Pavia (indirizzo.
arrinisrarians-ceniraleffcatunipy ] - N 10,00 coe ol dacenza

Arnp accedernies 200203
Maloria: terapis fisica (hbolo del corso. lsures in sclenze melors) - Enie organizzetore: universitd dl Psvia (Indirizza;
ammirsstrazione-canbale@oorturipy. (L - M. 23,00 are di docenza

Anna accademica 200372004
Mataria: terapia fisica (titolo del corso: lsurea sclenze molorie) - Ente organizzators universitd dl Payia {indirizzo;
amiminis razion e-cenlrala @certunipe. it) - M. 23,00 ore di dooerza

Anng eccademico 20042005

Ratora. medicina fisiea & rabiltalva 1 (titck del corsos laurea magistrale scianze ecmchs alivild motors prev & adaliale) - Enbe orpanizzaiome
universith di Pavia (indirizze. amministrazione-canirabe ficesrunipy 25 - M 24 100 ore di decenza

ANnD accademicn 200872006
Mabaria: madicing fisica o nabiftativa 1 (§%ole dal coso: LM - SCIENZE E TECNICHE DELLE ATTIVITA MOTORIE PREVENTIVE E ADATTATE] -
Enile arganizzatone: univessita di Pavia (inditeze: amminisimaziene-centrale@oarturipy It - N. 24,00 afe i docenza

Arno accademics 20082007
Mataia: medicina fisica & dabiBabva 1 (libolo e corso: LM - SCIENZE E TECNICHE CELLE ATTIVITA MOTORIE PREVENTIVE E ADATTATE]
Erie arganizzalone: univerails di Pavia (indirkzzo: amministraszione-centrak @cararipy.iti - K. 24,00 ora df decenea

Anng accademica AOGHIOT
Matoria: madicing feica & rabfitativa 1 [fitdo Al corsoe LM = SCIENZE E TECHICHE DELLE ATTIVITA MCTOHRIE PREVENTIVE E ADATTATE) -
Ente orpanizzatore: unibvarsia di Pavis (indifizm: amministregione-contrals@oerunipy 8} - N 24,00 ore 6 docenza

Anno pocademico 2072008
Materia; madicing Nisica e dabililativa 1 (14t B2 corsa; LM - SCIENZE E TECHIGHE DELLE ATTIVITA MOTORIE PREVENTIVE EADATTATE) -
Enle organizzatare: universitd di Paa (indinzzo: amminisirazione-caniraieGoarhmipy. it] - M. 24,00 ore di docenzs

Anno accademice 20082008
Matsria: medicing fisca @ facdilalia 1 {titaky chnd corpoe L - SCIEMZE B TECMICHE DELLE ATTIMITA MOTORE PREVEMTIVE E ADATTATE) -
Ertle arganizzabore; univessits o Pavia (inditzzo: amirinislrazione-centraled@oanunip.il] - M, 28,00 ara di docenza

Annp accademics 20092010
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Misaria; medicina fisica &= riabifiiairies 1 [ihalo dal corse: LM - SCIENZE E TECMICHE DELLE ATTIVITA MOTORIE PREVENTIVE E ADATTATE) -
Enta erganizzators: urversita & Pasis (rdirezo: ammirstacione-contsslegoertunipyit] - M, 24,00 ore 6 decane
Anrn aocademaco 201 0020119
Malaria; medicing Nsiza @ riabiitairo 1 (ol del corse LM - SCIENZE E TECHICHE DELLE ATTHITA MOTORIE PREVENTIVE E ADWTTATE) «
Entis omyarizzatore: univarstd of Pava (indirizeo: amministrazione-cantraie fiiceriunipy 2} - N. 24,00 ore di docenza
Anro accademico 20112012
Biarleria medicing fislca @ rladiitalrva 1 (ol ded corsoc LM - SCIENZE E TECHIGHE DELLE ATTRITA MOTORIE PREVENTIVE E ADATTATE] -
Enta omaniezatoee: uwiversia di Pavia (indrizze ammnstagdons-centakoetunipe 1) - B, 24,00 o di docenza
Anng accademico 110014
Malera medicna fisica e rabillakiva {litok del corsa: LM - SCERZE E TECHSCHE DELLE ATTIVITA MOTORIE PREVENTIVE E ADATTATE) -
Enia ongenizzaters: hersia di Pavia {indrizzec amminstazicns-centimbdoerdunipy i) - N 24,00 one di gocenza
Arne accademics 209 331L
Malerza: medicng lisica o rabiiaitye (ol del corsa: LM - SCENTE E TECHICHE OELLE ATTIWVITA MOTORIE PREVENTIVE E ADMTTATE) -
Enie arganizzalone: universita di Pavia {indirizzo: amministrazione-centrals@carunipy. i) - N. 24,00 ore di socenza
Anno accademios 201402015
Matesia: madicing fisica e rabdilaiiva [iolo del corse LM - SCIEMIE E TECHICHE DELLE ATTIVITA MOTORIE PREVENTIVE £ ADATTATE] -
Erile organizzatone: universita di Pavia {indifzzo: amminietraziens-centraleoaruniy.it) - M. 24,00 ore di oocenza
Armno acemdemics 2015216
Materia: mesdicing figica & rabditairva [itale del corse: LM - SCIEMZE E TECKICHE DELLE ATTIVITA MOTORIE PREVENTIVE E ADATTATE] -
Ente argantzzabare: unhwersity di Pavis {Indidzeo; smministrazicne-centrlefoanunigiil) - N, 24,00 ora dl cocenra
Armo accadermico 2180207
Maloriy: resdicing fisica @ rishditairiva Ealo del corsoe L - SCIENZE E TECHICHE DELLE ATTWITA MOTORIE PREVENTIVE E ADATTATE] -
Ente organizzatans: universils di Pavis {indinzzo; amministrazion s-cenlraleoarumip.it) - M. 24,00 ore di docanza
Anno accademics 20 T2
Mabara; medising fisica e risbillairva (Mol del corsee LM - SCIEMNZE E TECNICHE DELLE AT TIVITA MOTORIE PREVENTIVE E ADATTATE] -
Ente organizzatona; universith 4 Pavia (indiizzn: amminisirazione-centrale@ooriunipy.it] - AL 24 00 ore di docanes
Anno accadentics 201 B2 E
Matara; medicing fsica » riskitairha [Tiolo del corsoe LM - SCIENZE E TECHIGHE DELLE ATTIVITA MOTORIE PREVENTIVE E ADATTATE] -
Enla argantzzatans; urivessita 4i Pavia [indiczzo: amminstrazione-contrale@cerunipeit] - M. 24,00 sre di decarea
Anno assademico HE0RR2008
Mataria: medicing fisich & riabilitalrive (iielo del corso: launea iglene) - Ento orpanizzaiore: unlvensild df Pavia (indirizeo
amminislrazicr-corimisoatunmeit] - M. 16.00 and di docerza
Anno acendamico 2E0REO0E
Malaria: medicina Nigica e mablilativa (tioio del corso! laurea igiene dentale) - Ente organlzzatore; unbversitd di Pevia (indiizeo:
amminisimzicne-centralsfoadunine ] - M, 16.00 ara di docenza
funmo socademico 2002010
Materia: medicina fisica @ abilitativa (iolo del corso; laurea igiens dentala) - Enbe crganizzefore: unlwersitd di Pevie {indnzze:
amminisirezicne-cenrals@earunigw ] - M. 1600 0m dl dacenza
A Bocademico 201 02017
Maleria: medicing fizica & dabilitatya (ol del canse: Laursa - WEIENE DENTALE] - Ende organizzalore: dniversita di Pavia {irdirizzo:
amministierione-centmin@oerunipe. ) - N, 16,00 ore 4 docenza
Anmo accademico 201 12012
Maleria: medicira fislca & risbiliatriva {filole del corso: Laures
amminalradone-contraleiieerunipy it) - M, 16,00 ore di docenza
Anro accademica F01AE013
Malemrma. medicing lEics 8 Aabilitariya {tiole del corse: Laurea
amminisbrosicne-caniralsfcedunipe &) - W 1600 oro di dacenza
Anna accademica 20132014
Mataria: medicing leica & dabiliariva (liole del cose Laures
ammimsirasone-canraaiioerunipe £ - N, 1600 one f dossnza
Anno accademics 20142015
Materia: medicing Mo & fdatiitariea (1imle del corse; Lawnsa
armmine Esane-can raleoerunipe 5 - M 16,60 oo o docenza
Anno accademica 2015/2018
Materia: medicing fisica o nabdtatda (liole del serse; Lawmas - IGIEME DENTALE} - Enle argenizzatine: unbeersta ol Favia (ndinzzn;
amminisragons-ceniran@certunipe. ) - K 16,00 o & docenza
Anne aceadamica 201653017
Mabaria: madicing fiskca @ nabdtatnva [lilolo del corso: Laumas
amminisirazians-cantralfcedunipe. ) - M. 16,00 ora di docanza
Annp accadomicn 200 772018
Materia; mamana fisica & dabEiaiiva (titolo del corso; Laurea - IGIEME DEMTALE} - Enbe gegenizzatone: wniversita di Favia (ndinzea
aFmminisirazinre-cantralafoetunipyif) - K 16,00 one o decanza
Annp accademico 2142018
Materia; medcna fiskcs & mabifativa (litolo del corao; Laursa - IGIENE DEMTALE] - Enle arganizzatore: wnboersild i Pais (ndifzeg
amminisirazione-cenfraiefoetunipe.il) - K. 16,00 o d docanza
Anno accadamice 208 K200
Materia: medicing fiskos o nabiifaiiva (tolo del coreo: Launsa
amminislraziona-cantralficatonpe i) - W, 16,00 ore di desana
Anne accademice DRHNA021
Mataria: medicing fisica 8 nabilgatriva (Hioko del sorso! Laurea - IGIEME DENTALE) - Enta omanizzaiore: unbersia di Pavia (indieza:

IGEEME DENTALE] - Ende organizzalare: unfversith & Pavia (ndirizzo:

IGIENE DENTALE] - Enie arganizzatare; universita o Pavia {indirlzzo:

IGIEME DENTALE] = Enie arganizzatore: unhversitd di Pavia (indiizeo:

IGIEME DENTALE] - Enie arganizzatare: universta di Pavia (indeizen:

IGIEME DENTALE} - Ente organizzatore; universdd di Pavia [ndidzmo:

IGIEME DEMTALE} - Enta crgamizzatore: universith di Pavia (indifizzo
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amministragicne-cantralaficostunipe it - N, 16,00 are di docenza
Anno ancatemco AR V20RE

Maleria: medicing fisica e rdab@atriva (litolo del coso; Leurea - IGIENE DENTALE) - Enta organizzasons: imivarsith di Pavia (indirizzo:
Arraminiairazione-cenirals@oeriunipe i1 - N, 16,00 0ma di docenza

fnnd accatamico 1SE5872000
Maderia: iraltame néo rabilitativo. scolies! (iRolo del corse scuola specializzazicon madcina fisica 8 rabiiRazione) - Enle angenizzatens: universta di
Pavia {eliizzo: amminlistrazione-centrslef@omtuniov i) - K, 10,00 ora & docanza

fnn0 socadamico 200002001
Maderia: tratiamento dabiEativo scofios (ol del conso: spaciallzmaziorn medicng fsica o riabfitativa) - Ente organizzators: uiversia di Pavia
(indirizzc: amminisirazone-cardraledicaiunipy i) - N 10,00 ore dl dooenza

fnno accademico 20012002
Mabaria, medicing manuale (licio del cormo: spedialzzaziong medicing feica o riablitativa) - Ente organtzzatore: universta di Pavie (Indrizzo
amminisirazicne-contraleEoerunipy 1) - N 10,00 ong @l docanza

fnno accademicn 200212003
Fatara: madicing manuale (Hoio del corsoc spedalzzazions medicina fica o riabiilativa) - Ente organtzzators: univers®a di Pavia (indirizze:
amminisirazisse-cenimaleSoeriumipy it} - M. 10,00 oro & docanes

AR acchdemics 2047004
Matara: neducazions deordinl ATM (il cal oorso: specialezazions: madiciras fisica o fabi@atival - Enle orgenizzabare; univorsitd di Pavia
(indirgzo: amministrazione-cantrale@oarunipy L) - W, 1000 e di docenza

Anno accadrmics FH04Z005
Mataria; medicing manuasts {ole del corsec spedalkzzazone medicing fisica @ riabiitativa) - Erte organtzzatona: uriversita di Pavie [ivrizzs:
amministraziane-cantals@oanunipy i) - N, 10,00 ora & docanss

Anno accedemics 200412008
Maleria: parfalogia ael rachice (oo del corse. specialzracione medicina fisica o rabditativa) - Ene organizalone: mivarsta d Pavia (ndrezs
amministrazgina-centrat@Ecenuniy it - M. 10,00 ora di docenza

Anno accademniss 200872006
Matera: patologla del rachide (ol ded corsee specialzzazions medicing feice o riabililativa) - Ends organizzaione: universia di Pava (ndirezo:
arnmmirislasone-centrabe@onrunipy.it] = N, 10,00 ore di docenzs

Arns accademios J0DECIGT
Malesia: patalegia dal rechide (Bale del corso: specafizzazions medicina fisica e riabililetiva) - Enle organizzatore: univershi di Pasia (ndirezs;
ammrsiamiona-cantralafdesruripvl) - M, 10000 ore di docenza

Anng accadamizs 20077008
Mataria: peiologa dal rachide {litole dol corsa: specializzazions madcing Naics e rabilibéa) - Enfa organtzzalone; unlversits o Pevie (rdifzes:
A restraEn fs-cadlraba @icertnpe i) < M, 10000 are dl docenza

Annd eccadarica 20083008
Maieria: pefolags del rachide (ol del corso: speciafizzazions medcina fisica o rabiltabva) - Ente crgancalone; unlversta o Pava [rdifesa;
areninislrazone-centreiegcortunipy. it - M, 10,00 ore di docerza

Anna aocademico 2002010
Mataria: patologia del rechide (litals del corso: specinfizzazions medcina flskca & dabiitativa) - Enle organizzaton: unhvarstd dl Pevie (indirzz:
ariminiatrazi ore-cenlral si@ceriunipy. i) - K. 10,00 are dl docenza

Anined pocadamies 201002017
Mataria: palodogia ded mchice (litoés del corao: spacialicezions medicina fisica e rabliativa) - Ente organizzative: unherstd di Pavia (indinzzo;
amministrazione-ceniralefpoertuinipy i) - K 10,00 ore di docerza

hand pocadomen 200 12017
Mataria: patcéegin del rachide (lilefo del comso: spacializzazione medicing fisica o dabiitatival - Enle arganizzedore: urivarsitd & Pavia (indiieeo:
amminiatrazicns-conirale@oerimipy #) - B 10,00 ore di docerza

Anno accademice 200 22013
Materia. paiviogia del rachide (ficlo dal corso: epacializzezicne madicing fisica o dabditativa) - Ente arganizzstors: driversila di Pavia (indirizzoc
amminisirazionecontralsfoerimipy ) - N 10,00 ona 8 docanea

Anno accademnico 20 342014
Malera: madicina manuake (tink del corso: specializzazions medicoa fisca e nabiEaziono) - Enle organizaaiesa Linivereitd o Pavia (indirzzo:
amminkstirazione-canrak@oarimipy it) - ¥, 10,00 om & docanza

Anne accademics 2142018
Maleria: medicina manuak {#ole del corso: scudla 6 specialicrasions Medicna Fisice o Riablitaiva) - Ente organizzators: Universils di Pavia
(indirizza; amminsirazloné-canbrafedioaruray it - N, 10,00 ore di docerzn

Andie aceademizo 2HENE
Materia: tReniche df taping In fabililazans (filoko del cora: specializzazione Maedicna Fisica o Risbiibaliva) - Enls crganizzatore: Unhvarsta dl pavia
lirdlinizzn: amminisirazione-cenbrafe@corturdpy,it] - N, 10,00 ore di docanza

Anne accademica 2017
Maileria- riabilitazions pazinte con salaoporosi (sl del corsoc specialzzazione Modcina Fisica @ Riabifitalive) - Ende arganizzatare: Universiia b
pavia (rdingzo: amminsezone-cenimle@esrimipy i) - W, 10,00 ore di docenza

A accadamcn J1EE077
Materia: Medicna Fisica e Ribiitatva (i oal corso: Speclalizrazions Medicna Fisica o Riabilgatva) - Ente crgenizzaios: Universila i pavia
(indirizzo: pmminisirazione-ceniraledDoerunipy.it) - K. 10,00 ore d docenza

Anna accademico FO04E00E
Mataria: madicing manuale (litols del corso; specializzazions Medicina dello Spor) - Ente organizzalore: Universita di pavia {indirizzo;
amministrazione-canireedlcerturipy.it) - N. 18,00 ore di docenza

Anred ccadamics 200572006
Materia: madicina manuale (tiolo del corso; speciaizzazione Medsinag dello Spodl) - Ente argantzzaiors: Uniwarsit dl pavie (ndirizze:
amministrazicno-coniraledeerhunipe, it - W 10,00 are di dosenza
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Anrd aocadamica J00RZ0NT
Matariac madizina manuala (litsio del comsa; speclalzzaziond Maccina dello Spor) - Enta organizzatore: WUnivesta o pasia (indirizzo:
difrni nistrmadion s-conlral sffoarimipyil] - M. 10,00 ore di docirEa

fana mocmiamico 2007008
Materia: madicina manuale (litalo del cors; epeciafrzazions Medicnag dello Spor) - Ente organizzalore: Universith di pavia (indirizzo;
amrminisrazione-cenlralefoariunigyit] « M. 10000 ore di docenes

Ao accadamico 20082006
Materia: madcing manuale (linio del oorso: specialrzasdone Medicna delio Spor) = Enle organtzzaione: Lnvarsits di pavie (indifzzo:
amminstradene-centralafoarungm ] - N, 10,00 are dl docenza

Anno accademice 2008/2010
Materia; medickne manuale (ol del corso; speclafzzazions Medicine delle Spoeth - Ente organizzalors: Unévarsitd di pavia Endrizza;
amminlstraziora-canfrala@@canurdge. it - K. 10,00 ore di docenza

Anno sccadanmice 200452005
Mabtaria: dabidacons iraunaleiogica & probasica (lifolo del corso: specinlirzamons  Oropadia) = Ende organizzatore: Univarsits di pavia {indizzoe
amminisirmazions-carfralsifcedunipye.it) - K 10,04 ore di docenza

Annn accademics 20052008
Materz: dahifazane ravnacogica o prolesica (lielo del corse specEipzazone Ordopedia) - Erte crganizzatona: Undersits di pavie (indrizzo:
amministraziona-oantrakioertunipy, i) - K 10,00 ore di decanza

Annn accademico 20062007
Materig: fablitazoms raumsislogica e prolesica (kelo oel corsoe specializzazione  Ovlopedia) - Ene ceganizeatond: Univeesith di pavia (indirezn:
amranisrazio re-cantralefloertuni p il - K 10,00 ore & docanza

Anae accademico 20072008
Maleria: riabiilarones raumalslogics & pralesics [Solo del corsoe specializzazione  Orlopediz) « Ente peganzratons: Universlia di pavia (indirzza:
amminstimzions-cenraeficeriunipe.8) - K 10,00 ore d docenza

Anng aeeademicen H02E0G
Maleria: riablilaxons traumataloqcs & praolesca [tals dal corss: specializrazione Oriopedia) - Enke srganzzatonz: Universid ol pavia (ndirzza:
ammiresreone-cenraei@vertunipy &) - H, 10,00 ore di docenza

Anno accademioa ARAZ010

Mataria: dabdilaaione mumalolegics ¢ profesica {itole del carse! speclallzzaziens Orlopedia) - Ente organazatoms: Unlversild & pavia (ndiiizze,;
ammirsstasone-centralefoarunigs. it} - M, 1040 ore di docanza

COMGRESSEl, CONVEGHI E SEMM AR

Dial 2TNIS2012 &l 2ADarE012
Retaions al comn: Innovaziond & siralegie cormalkdale in Oriopedia & Traumsioiogia = Enbe organtzeatom: SPFLLOT E:'r:!lmu: [wn]p 4] Erwnmle-Turrnu-]
(0,30 oo

Dial 24053013 al 24053013
Ralgtore al corsd” fwza e funzions - Fabvita Tunziorala 0 risdililzione nelle sport - Eme omanizzatone! Universith di gevia (indinizzo:
amministrazionecontrale Goeriunipy ) (0,30 ora)

Dal 2G040 al 28O0
Retatore Al corso” anziani- tucchi per restare glovanl - Enle organtzzatars: FMSEAMSD (indirizzo: ams. paviagicerttmsi it (0,30 ane)

Dal 151172013 al 151412013
Redalore 8l cornso: lo carficazion medice legall - Ente ongarizzalone: ATS Pavia [ndrizeo: Vio indipandenza pavia) (0,30 o)

Dal 1812014 al 181002014
Redsiore al corso: ambienba e salute nol teriioio provinciale pavesa - Enle arganizzatare: OMCED - Pavia [indirizes: va Gallurio 18] 00,30 are)

[Dal DM 1424014 al Q& 12014
Redaiom al corsoe problematiche assiourathe @ di oleka dol profassionista - Enle arganizzatome: OMCED {indidzza: via gaffusic 15 pada) (0,30 one)

Cal 2410020158 al 402015 X
Eu:]u;wu:lﬂ oarsa; Féablazione ne repartl per acudi - Ente organczatone; universitd di Pavia (indinzza: amministarzione-coniraled@oerundpy. 1)

3D are

Dl 14M 202015 = 14121201 5
Relatore al comso: inderventistioa MEK ecoguidaln - Ente organizzaiore: Uiniversila d Pesvia (indirizzoc amministracione-oentrabe @eariunipe il (0,30
]

Dal VEAMS0E & 1B D2014
Halatare & comso; W prevangions dels casdule nefanziano coma sfida dal millennio - Ente arganizzasare FSM Maiger {indinzzn via Sehvaiom
Mauger] 15 Pavia) (0,30 ona)

Dral Z3MEEAT gl 23062017
Fedslare 3l cores: corse SIMFER 10-18 clinica in medicing manusle diagnos & (raitamanle - Ere arganizzsions: SIMFER (indinzzo via Po 22
Foaria) (0,30 ana)

Dl 24JD272018 al 24022018
Ralabom al corsec madicing personalizeata in oncalogia; pesssic, presanta, futurg - Enfe organizzaiore: DIPD Pavia indirezo; viale Goigl 19 pada)
030 ore}

Dl 065 2010 al DEMO204E
Ralatore al como; disfunzion) palvipenreali; valutieone o iattamenio Adebiitaive del peaemaio peivico = Ende cegoncezalons: FRCCS Pol San
Mattes pavia {indrizze: plazzale Solgh 2 Pavia) (0,30 ora)

sl 190021 &) 1800
Ratalong al corss: Lintersanio dabdictalive nel percores disgnoelico tarapautica dedl'oparala al seno - Ente erganizealams: |ROCE Pol San Matheo
pavia ndireen: peezale Gelgi 2 Pavia) (0,30 are)

Diad 037 12027 al 0EM 1532

Rebione al eoren: sintomi dapresdyd p decadmsnio cagniten: ruelo del Mg 0 collaborazione con neomlogo - Ente ongantzratone: CMCED pavia
{indirizzo: via gaffuno 18 pavia) (0,50 ane)
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i PEOI02T 8 ER0AE0ED
Retalofe al corn; luman femminili preversione eun & icerca - Erle arganizzatone; DIPD Pavia lndirzzo: viale Gioigi 19 pavia) 0,30 one)
Dl 2052022 al 31052022

Refalore al corso: il cambirmento cimatico. Intesdiscipinta, un caméle di apradigena rella visiona anehealt - Erde crganizeriore: IS0E {indrizzn;
it B3V Aprile 34 Arezzo} (030 ore)

ATTIVITA' BCIENTIFICA E DI RICERCA

Cral Di0r2019 ol 2401202022
Partacipazions in qualia di roercatons coresponsabiio - Toe aliviny cesorvazionale mullisemirica - Tholo: Moniteraggio el pegienta con stroks
ischemico grazie alhdlizeo 6 nuovi biomarcatorl slerici @ of imaging MR - Ente i riferimente: ICS Mauger IRCGS (ndifizze:
raspansablizprodezicnadaSifipeccarauge.il)

Chal DEA 20018 of 221 242022
Pamecipazione in qualta di fosrcadons - Tipo etiivitd: csservazionale - Tiolo: vaiulasions efficacia o un esarctio specilics sulle arimmaalgia mand s
pladi imfolls da lerepla con inititon aromatasi in paciant operate per neopesa dalla mammals. sludo dinice contralatn randamiEzato B e
sngoka - Ene di iferimenta: (RCCS Poficlinicn San Matieo Pavia (indirizzo: protacoingpec smattas pv.it)

Diad 051 23019 al 21A22022
Partecipazicns in qualila di ricercaione - Tipe allivild: cssenacionals - Tiioio: Vakilszione della vasinpons det contrella posturale con padana
sabdomedrica in pazient affetl] da lombalgia cronica. retad con dua differenti programrmi di esercizi terapeuticiviabiitativi ceservazioraie - Enta di
rifevimanta; RCGS Policinice San Matien Pavia {indidzzo; protecolofipes smathan. o il

Dal 01072008 al 1AF a4
Parincipaziors in qualith & ricercatom respensebie - Tipo alivith: csservazionale - Tiole: Lilifzera del fatior df crescits piastinis auloioghi nal
temttamanin dalartros di gnocchio in stadic 1811, - Ente di dfedmento: IRCCS Pokclinico Sen Mathea Pavin (Indiizzn: protocolofpes smatiso.py,if)

Dal 010208 &l 01072012
Panecipazione in qualita of reemais responsabie - Tipo atthifé: cssenvazionale - Tilok: Valdazione di mekdiche di approccio dinicn &
stumentale neda ariropatia emofikics, - Ende di dfafments: IRCGS Poliginics San Matoo Pavia (indinzzo: projocoln fipac sratiec py )

Dhal (004303l 2R022015
Pafdsciparione in qualila dl ricercalons - Tipa attvea: ossenezionale - Tiloo: Efficacia dalls tarapia ad onde durln fcoflzzete nele sindmomi
dolarase del gran focanten, - Ente oi riferimentn; IRCCS Palislinics San Matten Pavia {indiizzs: protocolio@pac smaties, pe.i)

Dl 1083016 al 20022018
Parecipasione in qualité o ricarcatore - Tipo altivil; asservazonale - Tholo: eficacis delle eraniz ad ande Fists Seafrrate noba fascis plantam
assncisla a sofferenza micfasciale del Ircipite surala - Enta @ fifarimenta: IRCCS Policinics Ban Matieo Pava (indirizze:;
prelosallsfipec, smatiso, e, 1)

Dlal DEMG2020 al 31252021
Parlecipazione In qualitd 6 responsabile - Tipo ativits: cesarvaziorale - Tioio: rabliazions in acule e vakitaziana funzicnals nel pEdients
COVID-19. dalla terapia intensiva alla dimissione - Enfe di riferimento: IRCCS Paliciinlon Ssn Matisn Pavia {indirizzo:
pretecaliaflpec. smattao, pu i)

Cial 18022021 &l 314 220K
Farecipaziana in qualiti di responeabile - Tipo afivEd: osserarionaks - Tilol: validesions taliani ded guesiionasic VISA-G nalla sindromi dokrsss
dal gren trecanbarne - Enbe di rifeiments: IRCCS Palicknico San Malteo Pavia (ndiizzo; protecolof@pec smatiea, pe. i)

Dial DUACHM TSR g 30N0EMDED
Faracipazgons in qualite di dcercatons - Tipo altivité; borsa di shudio - Tilolo: esercibo erapadicn - Ente df edimenta: Policinico San Mates
[rdirza; prodooalia@pes, asatied, i)

gl DMDar1989 af 3L 1D

Parecipazions in guslta di ricercaton - Tipo attaitd; borsa di sfudo - Tholo walubazions funzionale con strumenizzions Isocnetca - Ere &
riferimante: Prliciinics San Mafleo Pavia {indinzzn; prateealla@pac.smabeo, py it)

PRODUZIONE SCIENTIFICA COMPLESSIVA

- POSTER/comunicazion| n, O
Produzion stientilice complessva: ARTIGOL in extersa n, 9 con impact factor, n. 17 senza impscs factor - CAPTTOLL di libratien n. 1 namonail f.
0 indarmazionali - ABSTRACT n. 0 eon impast faclor, o 0 sanza Impact Tacar

PRODUZIONE SCIENTIFICA SIGHIFICATIVA
Asticoln in extarnes
Rehabiitation and fncional recovery after massetaric-facial rarve anastomosls. - pubiblicats il 2078 - con IF (5 1.827)
Articolo in exiensa
Inlerobserves rellablity of ullrasound asesssmant of hasmophilie afhmpathy: mdiclogist vs. non-radolagal. - pubblicaic §l 2016 - con F {F 3.5088)
ArbcHo i exlermn
Focused exmoorporaal shock wave herapy combined with supanised eccenlric raining for supraspinalus calific iendinopathy - pubbicsto @ 2018
-can |F [IF 2101
Arlicaln in extanso
Management of Paripheral Neurnpathies Study Group, Observatonal mulficentrc shady on chronic ecialic pain: cinical data fom 44 Ralian cenlies -
pubbdicaio || 2017 - con IF {IF 2.38T)
Mool inaxbansn
Treatmand of kiee osleaarthits: platalet-dorived growth factors ws. hyaluronlc ecid. A randemiced cortmilled Fial - pubbicals il 2017 « can IF (IF
2.893)
ATBCOM in axlensn
Fosused extracomomsal shook wave erapy for graster tnechantens pain syndrome with glubzal lendinopathy: & randomized commlled Fial -
pubblcato § 2018 - con (F (IF 2.508)
fulicolo in exienso
Significance of senum Myastatin in hemadialysls patienls. - pubblicata il 2019 - con IF {IF 1.813]
Articolo in exianso
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Pastursl aralisys n 8 pediaric cohort of patiants with Ehlees-Danices Syridrome @ plot sludy - pubbilcate | 2020 - can BF [IF 13120

friicoio in exlenso
Funcliong assessment and rennbiitalion prologal o asube patients afacted by SARS-CoV-2 Infaction hospltalized in the nlensive Care Linit and in
the Medical Care Linit, - pubflicato i 2022 - con IF {IF 5.313)

ALTRD
socia SIMFER
Frasidente Ordine dal Madicl e Ddarfaisti di Pada
camgionenis Task Force “Ambents -salle™ Minsiers dells Selie
zack AlSP Asscoiasione [Eiana Studo Foslura

el O 112009 a1 140172000
ssuila di eeocgrada musceio-scheletrica universia degli susdi Baogna

Ciad 108031588 al 12Ma0 aRs
oarsa didathoa 1° Baaba Medcra Manuak Ospadale Miguams Misno

Dt 1N 171988 al 12017989
corsa didatiion &° falo Modicing Man sk Cepedassa Miguarda Milano

affiliato FIWS] Fedomzone Medca Sportiva llafens

Consigliers A.M.5.0, Asseciazione Madico Sporive Dettantislics saz. Pavia

socin Fondaloes ASF Associaxions Specialisli Fislain

socky  Assaciazions Medic per I'Ambisnle - ISDE |LaEa
Manifusta | mic congensa afrche | dat fomill possano essere rafab ned rspaie ded GOPR 6792016 (Regalamento suropeo in maleria & prolezions
dal dali parsonall) per gif ade mpinant connessi alls presenie proceders, nonchd al'evenbuale procedura di essunmione,

Zara consapevels delle sanxieni penal ral cago di dicharaziond non wardan, OF formagone o uso di ald Gk, dchiamate dal'arl 78 cel PR
445700, atesta cha Ie dichirmsioni conbarule nafa preseris domanda sono sositvie o conificezione i sansi dell'art 41 del 0P R, 4452000

Autarizzo b Fondezione IRCCS Policknics San Matkes sle pubblicazions dol mo custkailum sul sito wew sanmattscarg - sazione concorsi, i
ottemperarza agll obblighi di Irsperercea presati dall'an. 15 ded D Lgs n. S0, cosl come modificato dalla legge 1822012,

Dichian che e copie dai documend eleletl ala prasente domanda sono conformi alforiginale in mio possesso ai sensi delfard. 18 dal DP.R. N
4450000,

Dighigr 4 aceettarg IncondEonataments tulle ba clauscle & be condizioni cordenuls nal banda.

FIR:AA,
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Fondazione IRCCS
Policlinico San Matteo

LA DIREZIONE SANITARIA

Vista la richiesta del Dr. Claudio Lisi in data 17/03/2023 per il rilascio della certificazione di “Tipologia dell’ Ente”
DICHIARA E CERTIFICA

= che la Fondazione 1.R.C.C.S. Policlinico "San Matteo" ¢ Istituto di Ricovero e Cura a Carattere Scientifico di Diritto
Pubblico

- Policlinico convenzionato con I'Universita di Pavia;

- Codice regionale 030 codice d'istituto 030924

- Sito in Viale Golgi n. 17. Pavia 27100 tel. 5011 e con un presidio ospedaliero sito in Via Felice Cavallotti n. 123,
- 27011 Belgioioso PV

- n.totale posti letto ordinari accreditati: 1015

- n.totale posti letto in day hospital: 59

- n.totale postazioni tecniche: 97 (BIC+MAC) + 17Dialisi + 25 Culle

- collocazione rete di emergenza EAS Il livello

CARATTERISTICHE STRUTTURALI
DIREZIONE SANITARIA

DIREZIONE SCIENTIFICA
DIREZIONE AMMINISTRATIVA

AREA MEDICA
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
C.d.C. Unita Operativa |PL | DH |PL |DH |PL |DH |PL |DH |PL {DH |PL |DH |PL [DH |PL |DH | PL | DH [ PL | DH
08-1 Cardiologia 30y 4|30| 4|30 4|30] 4|(30] 4|30} 4|30 4|30| 4(30| 4i30] 4
50-1 Cardiologia 6| 0| 6| 0| 6| 0| 6 0| 6] O| 6| O 6| O 6| O} 6/ 0| 6| O
Cure Intensive
Coronariche
18-1 Ematologia e 44| 9| 44| 9(44| 9144 3[{44| 9144 9|44 3|44| 3|44 3|44| 3
Trapianto
Midollo Osseo
24-1 Malattie 35 6]35| 6({35| 6|35 1]35] 6|35} 6|35 1|35 1| 35 135 1
Infettive
24-2 Malattie 240 6|24 6|24 6|24 1|24 6|24 6|24 1|24 1124 1{24 1
Infettive e
Tropicali .
26-1 Medicina 53] 3153| 3|53 3{53| 0|53 3{S53] 3|53 O0|53f 0|53} 0fS53 0
Generale 2
26-2 Medicina 40| 3140| 3|40| 3|40{ O0|40] 3|40] 3|40 0|40 Of40( 0|40] O
Generale 1
26-3 Medicina 20f 0|20} 0|20} oO|20 Of20] O0}20|] O0]20| O0{20f O|20 0|20 O
Generale 3
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Istituto di Ricovero e Cura a Carattere Scientifico di diritto pubblico
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64-1 Oncologia 27| 10( 27| 1027 10| 27| 4|27 10{27)| 1027 4|27| 4|27 4|27 4
Medica
26-4 Presidio 271 4(27| 4|27 4|20 0|27| 4{27| 4{20| 0|20} 0]20] 0|20} O
Belgioioso —
Cure Subacute
99-1 Presidio 10| 2|10 210} 2|10f 2|10| 2|10| 2|10f 2|10y 2(10| 2]10f 2
Belgioioso —
Cure Palliative
31-1 Patologia 25| 0]25| 0|25 0|25| 0|25] Of25] 0]25| O|25| O|25| 0O}|25( O
Neonatale /
Neonatologia
Posti Tecnici
62-1 Patologia 45| 0[45f 0|45| 0|34| 0f{45| 0|45 0|45 0|45] 0)45| 0|34 ©
Neonatale /
Terapia
Intensiva
39-1 Clinica 26| 6126 6|26 6|26] 0|26] 6|26 6|26f 0|26| 0|26 0|26 O
Pediatrica
65-1 Oncoematologia|{ 20| 12| 20| 12{20} 12| 20| 8|20{ 12|20} 12} 20| 8|20 8;20( 8|20| 8
Pediatrica
48-1 Unita Operativa | 16| 2| 16| 2| 16| 2|16| 0} 16| 2|16 2|16| 0|16 0} 16} 0|16| O
di Nefrologia
71-1 Unita Operativa | 10| 5| 10| 5|10y 5|10} 2|10 5|10 5|10| 2(10{ 2|10y 2|10] 2
di
Reumatologia
52-1 Dermatologia 26| 6126| 6|26 6|26| 2|26| 6[26| 6|26 2|26| 2[26] 2|26 2
68-1 Malattie 60 8| 60 8160 8|60y 6|60 81 60 8|60 6}]60 6| 60 6| 60 6
Apparato
Respiratorio
51-1 Accettazionee | 4§ 0| 4| 0| 4 O 9| 0| 4| O| 4| 0 4y 0| 4| O} 9 0y 9} O
P.S. Posti
Tecnici OBI
54-1 Dialisi — Posti 13| of13} 0|13 o017 O} 13| oOf13| O] 13| 0|13} 0O(17} 0|17 ©
Tecnici
58-1 Medicina6- | 2| 0f 2| 0| 2| o0| 2 of 2| o| 2| O 2 0| 2| ©O| 2f O 2| O
Ecografia
Interventistica
AREA CHIRURGICA
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
C.d.C | Unita Operativa PL|DH|PL [DH |PL|DH|PL |DH |PL |DH|PL |DH|PL|DH |PL [DH |PL | DH|PL | DH
13-1 | Chirurgia Generale | 27| 0|27| 0|27| 0| 4| 0|27 0| 4| 0| 4{ O 4| O] 4| 0| 4| O
e Toracica
09-2 | Chirurgia Generale | 61| 4|61 4|61 4{50| 2|61| 4|61| 4|61| 4]61| 4|50 4|50 2
1
09-3 | Chirurgia Generale | 42| 4}|42| 4|42 4|50 2|42| 4|42, 4142| 4142 4150y 4|50f 2
2
43-1 | Urologia 271 2127y 2127 2(27 1127 2|27 2|27 1|27 1] 27 127 1
36-1 |Ortopediae 57| 3(57| 3]57f 3|75| 057 3|75 3|75 Of75| 0|75 O|75| ©
Traumatologia
36-2 | Traumatologia 401 0]40] 0]40] Of O] O|40f O] O] Oy O O] O O}y O] O] O] O
14-1 | Chirurgia Vascolare [ 30| 0]30] 0|30| 0j26! 0|30] 0[/30| O|30] 0{30} 026 0|26] O
30-1 |Neurochirurgia e 281 1(28| 1(28] 1128 1|28| 1(28| 17128| 1{28f 1]28] 1]28] 1
Sezione di Unita ’
Spinale
11-1 |[Chirurgia Pediatrica| 24| 1124 1{24] 1[24| 1|24 1[24| 1[24] 1124 1[24| 1[24]| 1
37-1 | Ostetricia e 60| 8|60 8{60| 8|60| 8[60| 4|60 8|60| 8j60| 6)60| 4|60 4
Ginecologia
34-1 | Oculistica 18] 14| 18| 14| 18| 14| 18] 14| 18| 3|18} 14| 18| 14) 18] 3]18) 3| 18] 3
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38-1 |Otorinolaringoiatria | 36| 2| 36| 2|36 2(36| 2|36| 2136 2|36| 2|36 2{36| 2|36} 2
~ Ch.
MaxilloFacciale

07-1 | Cardiochirurgia 30| 4(30] 4130 4]30| 4(30] 4|30 4|30] 4[(30] 4|30| 4|30 4

67-1 | Clinica Intra 361 0f{36| 036 0136} 0|16 O|16f O|16] Of16| O| 16§ Of 16| O
Moenia

AREA ODONTOIATRICA

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

C.d.C. | Unita Operativa |PL |DH| PL |DH |PL (DH |PL{DH|PL{DH |PL |DH|PL|DH|PL [DH|PL |DH |PL | DH

021110 | Clinica 0 *2 o *2{ O *21 0] *2| 0Of *2| 0] *2| 0] *2| 0| *2( 0] 2| 0| 2
Odontoiatrica

* : Posti ricompresi fra quelli del Day Hospital Polifunzionale fino al 2013

AREA MEDICINA DIAGNOSTICA E DEI SERVIZI

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

C.d.C__ | Unita Operativa PL|DH|PL|DH|PL|DH|PL|DH|PL|{DH{PL|DH|PL|DH |PL|DH|PL |DH|PL|DH

490110 | Anestesiae 9] o 9| of 9| oOf 9| 0y 9 0| 9 O} 9| Of 9] O 9| 0j1z2] O
Rianimazione 1

490210 | Anestesiae 10| ol 10} o0j10( o0|10| o|10{ Of10| Ofj10| oOj10( O|10| Of10| O
Rianimazione 2

490310 | Anestesiae 12| o0]12| o012 o0|12}] o0fj12| Of12| 0|12 o0|12( o012}y Of 9| O
Rianimazione 3

693110 [ Radiologiae 0| o| of ol of of of of Oof Oy Of O] O] 0| O O Of Of Of O
Terapia Fisica

693210 | Radiodiagnostica 0| 0/ 0| of O} O] Of O] O| O] O} Of O] O}y O O] Oy 01 O] O

743110 | Radioterapia of ol o o| of of of o o o| of o} o o] 0 O Oof Of 0 O
Oncologica

803271 | Analisi Chimico o ol of o o| of of 0| o0f 0| Oo| Of Of O] O O] Of O| 0] O©
Cliniche

803110 | Analisi o| ol ol of o o] of o/ of o]l o of o O Of O] O0f O| O] O
Microbiologiche

183310 | Immunoematologia| 0| 0| 0| 0| 0y 0| 0| O 0| O] Of Oy Of O} 0y O 0 O} O O
e Trasfusione

033170 | Anatomiae o| of ol of of 0| of 0| Of Oof Oof O] Of O] Oof O] O0f ©Of O O
Istologia
Patologica

803371 | Virologia 0] ol of of o] of ol o]l of of o] Ol O] Ol O] O] ©0f 0| O] ©

273110 | Medicina Legale 0| 0/ 0 Oof O] Ol Of Ol O] O] O] Oj O] O] Of O] O O} O} ©

693160 | Medicina Nucleare | 0| 0| 0] O 0| 0] 0f 0] 0| O/ O} Oy O| O} O] O] 0] Of O] O

563110 |Recuperoe 0| of o of of 0| Oof 0| 0f Of O] O] Of O] Of O] O Of O O
Rieducazione
Funzionale

583210 | Endoscopia of o| o/ oy o| of of o] Oof O} 0| O O O Of O] O0f O] O] O
Digestiva

AREA DI FARMACIA




Sistema Socio Sanitatio

Regione
Lombardia

2013 | 2014 | 2015 | 2016 | 2017 | 2018 [ 2019 | 2020 | 2021 | 2022
[ 553110 [ Struttura di Farmacia 0 0 0 0 0 0 0 0 0 0

SERVIZI DI PARTICOLARE RILEVANZA SPECIALISTICA

<+ Laboratori Sperimentali di ricerca:
e Area Infettivologica
e Area Trapiantologica
= Area di Tecnologie Biomediche e Biotecnologie
e Area Informatica Medica e Modelli Gestionali
<+ Fisica Sanitaria

Pavia li, 17/03/2023




Fondazione IRCCS U.0.C. DIREZIONE MEDICA DI PRESIDIO

Policlinico San Matteo .
Direttore

Dr. Carlo Marena

Sistema Socio Sanitario

) Tel. 0382 503415 - 503419
% Regione Fax 0382 503540
- Lombardia

direzionemedicapresid io@smatteo.pv.it

TIPOLOGIA QUALITATIVA E QUANTITATIVA DELLE PRESTAZIONI

effettuate dal candidato Claudio Lisi negli anni di Servizio (2013 _2022)

Si dichiara che il Dott. Claudio lisi

nato a [

assegnato alla STRUTTURA SEMPLICE DIPARTIMENTALE DI RIABILITAZIONE SPECIALISTICA
-DIPARTIMENTO MEDICINA -FONDAZIONE IRCCS POLICLINICO “SAN MATTEO”

In relazione all’attivita degli ultimi 10 anni presso la U.O. di Riabilitazione Specialistica,

diretta:
dal 01/01/2013 al 01/09/2016 come S.C. di Riabilitazione e Recupero Funzionale
dalla Prof.ssa Elena Dalla Toffola
dal 10/11/2016 al 31/08/2017 come S.C. di Riabilitazione e Recupero Funzionale
dal Dott. Lisi Claudio Incarico di Direttore f.f.
Dal 01/09/2017 a tutt’oggi come U.0.5.D. di Riabilitazione Specialistica

dal Dott Lisi Claudio Responsabile di Struttura Semplice Dipartimentale

ha svolto nel periodo dal 01.01.2012 ad oggi le seguenti attivita:

dal 01.01.213 al 30/04/2013 come Incarico di posizione dirigenziale di natura
professionale

Ha svolto attivita ambulatoriale divisionale disponendo la stesura di piani di trattamento
riabilitativo sulla base della valutazione di diversi tipologie di menomazioni e disabilita
(conseguenti in proporzioni circa equivalenti a: patologia degenerativa od infiammatoria
dell’apparato locomotore, esiti di interventi ortopedico-traumatologici, patologia
neurologica) e disponendo inoltre 'opportuna terapia fisica strumentale e farmacologica.

E’ responsabile dell’ambulatorio specialistico scoliosi

FONDAZIONE IRCCS POLICLINICO “SAN MATTEQ”
Istituto di Ricovero e Cura a Carattere Scientifico di diritto pubblice
C.F. 00303490189 - P. IVA 00580590180

V.le Golgi 19 - 27100, PAVIA - Tel. 0382.5011
Azienda Certificata UNI EN 1SO 9001:2015 WWW.Sanmatteo.org
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E’ responsabile dell’Ambulatorio specialistico” disturbi Articolazione Temporomandibolare
e rachide “

Ha svolto attivita di consulenza interna nei reparti: Cl. Ortopedica e Traumatologica | e Ii:
in cui si & occupato di rieducazione delle menomazioni motorie conseguenti ad interventi
relativi a fatti traumatici, a grave patologia degenerativa dell’apparato locomotore, a
chirurgia protesica articolare.

Chirurgia Vascolare: in cui si & occupato di rieducazione di fatti ischemici acuti, di
rieducazione dei linfedemi e vascolare, di rieducazione precoce dell’amputato

Neurochirurgia: in cui si & occupato di rieducazione delle menomazioni motorie
conseguenti alla patologia neurochirurgica di base, sia centrale, quale I'asportazione di
espansi intracranici od i traumi cranici, sia periferica quale I'asportazione di ernie discali
cervicali o lombari.

Dal 01/05/2013 e sino al 10/11/2016 ha avuto tipologia di incarico di alta specializzazione
denominata “Riabilitazione specialistica dipartimentale emergenza urgenza”

Per questo incarico ha svolto, in rapporto delle funzioni prescritte dell’incarico stesso, specifici
compiti. Si & occupato della programmazione e della organizzazione delle attivita riabilitative nei
reparti dipartimentali in essere. Ha svolto attivita di consulenza riabilitativa ospedaliera
prevalentemente nei reparti di ortopedia, di traumatologia, di week surgery.

Ha collaborato alla stesura e alla attivazione dei progetti FAST-TRACK per i pazienti ricoverati e
sottoposti ad intervento chirurgico in elezione nei reparti di Ortopedia

In questi anni ha effettuato per anno circa 1500 consulenze di visita fisiatrica con stesura di
Progetto Riabilitativo Individuale o prescrizione di presidi e ausili nei reparti di competenza

Ha continuato a partecipare all’attivita ordinaria divisionale della struttura Complessa di
appartenenza. Ha svolto attivita di tutoraggio per i medici in formazione specialistica in medicina
fisica e riabilitativa. Ha proseguito la sua collaborazione nelle attivits di ricerca scientifica. In tale
periodo ha evidenziato ottima capacita di organizzazione e di coordinazione dell’attivita del team,
della stesura dei Progetti Riabilitativi e dei programmi riabilitativi; di stesura e prescrizione di ausili
e ortesi. Ha dimostrato e confermato le sue conoscenze specifiche nell’utilizzo della
strumentazione per la diagnosi e il trattamento di patologia in prevalenza in ambito
muscoloscheletrico e nell’aggiornamento dei percorsi diagnostici terapeutici e riabilitativi. Ha
eseguito trattamenti di medicina manuale prevalentemente del rachide, mesoterapia, terapia
Dryneedling, terapia infiltrativa articolare con utilizzo anche dei fattori di crescita piastrinici
oggetto di progetto ricerca.
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In questi anni ha effettuato in media 1400 prime visite fisiatriche e visite fisiatriche di controllo;
250 prestazioni di altra tipologia (manipolazioni manu medica, infiltrazioni articolari, valutazione
strumentale)

Ha collaborato nel gruppo multidisciplinare dell’emofilia per la valutazione della patologia
muscoloscheletrica e per la presa in carico per trattamento riabilitativo. Tale patologia é oggetto di
progetto diricerca e di pubblicazione scientifica,

Dal 10/11/2016 sino al 31/08/2017 ha avuto I'incarico di Direttore f.f. della Struttura Complessa
di Riabilitazione e Recupero funzionale

Dal 01/09/2017 la struttura complessa di Riabilitazione e Recupero Funzionale & stata trasformata
(come da POAS) in Struttura Semplice Dipartimentale UOSD Medicina Fisica e Riabilitazione.

A far data del 01/09/2017 a tutt’oggi il Dr Lisi ricopre I'incarico di posizione dirigenziale di
Responsabile della Struttura Semplice Dipartimentale UOSD Medicina Fisica e Riabilitazione.

In questo periodo in qualita di responsabile si & occupato dei sistemi di governo clinico in termini
di innovazione organizzativa e gestione finalizzati al miglioramento dei processi e
dell’appropriatezza professionale; della gestione degli aspetti professionali specifici e della
gestione del personale e delle altre risorse materiali affidate alla struttura per il raggiungimento
degli obiettivi qualitativi e quantitativi prefissati Definizione dei percorsi assistenziali attraverso
I'elaborazione dei PDTRA e in particolare in tempi recenti:

-percorso diagnostico terapeutico assistenziale per la gestione dei pazienti con tumori maligni del
distretto testa collo

- Percorso diagnostico terapeutico per il trattamento riabilitativo del paziente con stroke i in fase
acuta

- Percorso Diagnostico Terapeutico Riabilitativo Assistenziale per la gestione intraospedaliera
dell’ictus

Percorso Diagnostico Terapeutico Riabilitativo Assistenziale per la gestione dei pazienti con
polmonite acquisita in comunita

Percorso Diagnostico Terapeutico Riabilitativo Assistenziale per la gestione dei pazienti con
patologia tumorale della mammella presso la Fondazione IRCCS Policlinico San Matteo

Revisione del PDTA paziente con tumore ereditario

Revisione del PDTA tumori del colon-retto

Per Iattivita assistenziale si & occupato della gestione delle attivita clinico assistenziali specifiche
con particolare riguardo agli aspetti di programmazione dell’attivita, della valutazione dei carj hi di
lavoro e delle prestazioni individuali dei collaboratori. _
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Negli ultimi cinque anni, nello specifico, la sua attivita assistenziale ha riguardato I'attivita clinica
diretta degli ambulatori specialistici “scoliosi”, “patologia distretto cervicocraniomandibolare e
rachide” sia |'attivita nell’ ambulatorio generale con il ruolo prevalentemente di supporto,
controllo e supervisione.

Ha eseguito trattamenti di medicina manuale prevalentemente del rachide, mesoterapia, terapia
Dryneedling, terapia infiltrativa articolare con utilizzo anche dei fattori di crescita piastrinici
oggetto di progetto ricerca.)

attivita ambulatoriale speciale

-Ambulatorio scoliosi: inquadramento diagnostico, stesura progetto riabilitativo, prescrizione
protesica corsetti, collaudo corsetti, monitoraggio della congruita dei corsetti nel tempo di presa in
carico, identificazione obiettivi ed esecuzione del programma riabilitativo da parte del fisioterapista
della patologia vertebrale dell’eta evolutiva.

-Ambulatorio disordini cranio mandibolari: inquadramento diagnostico, stesura progetto
riabilitativo, identificazione obiettivi, trattamento manuale manu-medica dell’articolazione
temporomandibolare nei blocchi articolari acuti e cronici, esecuzione del programma riabilitativo da
parte del fisioterapista delle patologie dell’articolazione temporo-mandibolare.

L'attivita di consulenza nei reparti & stata rivolta al supporto dei colleghi dell’U.0. e
all’organizzazione del lavoro per il rispetto dei tempi di attuazione delle visite di consulenza, della
stesura dei Progetti Riabilitativi individuali e dei programmi riabilitativi individuali per la corretta
presa in carico da parte del personale di fisioterapia. Come da istruzioni operative la U.O.
garantisce, come attivita di consulenza dei reparti, 'attuazione delle visite fisiatriche entro le 24
ore per la successiva presa incarico, ove prevista, da parte del personale fisioterapista operativo
nei singoli reparti.

In questi anni ha eseguito una media per anno di 500 tra prima visita fisiatrica e visita fisiatrica di
controllo; 150 prestazioni di altra tipologia ( manipolazioni, manu medica, infiltrazioni articolari,
valutazione strumentale

I valori descritti nelle tabelle sono in riferimento al ruolo svolto prima come dirigente di alta
specializzazione dal 2012 al 2016, in seguito come Direttore f.f. della Struttura Complessa di
Riabilitazione e Recupero funzionale e successivamente di Responsabile della Struttura Semplice
Dipartimentale UOSD Medicina Fisica e Riabilitazione Responsabile dal 01/09/2017 ad oggi.
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VISITE FISIATRICHE CONSULENZA REPARTI parte B

DESCRIZIONE _ CONSULENZE REPARTI 2013]2014[2015(2016(2017|2018( 2019|2020
VISITA DI FISIAT Rianimazione Il Cardiopolmonare 13 8 ) 4 3
VISITA DI FISIAT Attivita di Cure Subacute - Pavia 15| 12| 16| 10 7 6 4
VISITA DI FISIAT BELGIOIOSO REP.B DEGENTI 1 2 5 i 4 4 2
VISITA DI FISIAT CARD. CURE INT. CORONARICHE 1
VISITA DI FISIAT CARDIOCHIR. DEGENTI 2 1] 10 2 i
VISITA DI FISIAT CARDIOLOGIA DEGENZA 5 3 5 6 4 1
VISITA DI FISIAT CHIR. VASCOLARE DEGENT] 6 8 3] 14 9 12 4
VISITA DI FISIAT Chirurgia Generale 1 Degenti A 14 12 3 5 4 2
VISITA DI FISIAT Chirurgia Generale 1 Degenti B 2 3 5 2 2 2 1
VISITA DI FISIAT Chirurgia Generale 2 Degenti C 3 4 5 4 3 2
VISITA DI FISIAT Chirurgia Generale 2 Degenti D 5 1 3| 12 3 2 1
VISITA DI FISIAT Chirurgia Toracica Degenti 2 1 1 2 4
VISITA DI FISIAT Cure Palliative Degenti Belg. 5/ 20 11| 11| 10 8
VISITA DI FISIAT EMATOLOGIA DEGENTI 4 3 5 5 6 2
VISITA DI FISIAT Ginecologia Degenti (sez.22) 1 1 1
VISITA DI FISIAT INTRA MOENIA DEGENTI 12 3 5| 16 8 1
VISITA DI FISIAT MAL. INF.TROPICALI DEGENTI 1 1
VISITA DI FISIAT MAL. INFETTIVE DEGENTI 4 3 5 7 3
VISITA DI FISIAT MALAT. APP. RESP - DEGENTI 3 1 1 2
VISITA DI FISIAT MALAT. APP. RESPIRAT. DEGENTI 1 2 3 2 6 2
VISITA DI FISIAT MALAT. APP. RESPIRAT. DEGENTI 2 2 3 2 3 2
VISITA DI FISIAT MALAT. APP. RESPIRAT. TRAPIANTI 2 Al 4
VISITA DI FISIAT Maxillo Facciale c/o ORL 1 1 3 4 1
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VISITE FISIATRICHE DI CONSULENZA REPARTI parte A

_’Dmmmw_uo_/_m _ CONSULENZE REPARTI 2013(2014|2015(2016(2017|2018| 2019|2020

VISITA DI FISIAT MED.1 M.I.O.M. REP.11 3 2 4 2 2 1

VISITA DI FISIAT MED.2 M.V. REP.19/19 BIS 9 15 16 43 50 38 10

VISITA DI FISIAT MED.3 REP.15 ex 14 DEG.ZA s 1 2 2

VISITA DI FISIAT Medicina Generale 1 1 1

VISITA DI FISIAT Medicina Generale 2 2 |

VISITA DI FISIAT Medicina Gen. Media Intensita 2 2

VISITA DI FISIAT Medicina Vascolare 28| 33| 24| 22| 28| 18| 16

VISITA DI FISIAT NEFROLOGIA DEGENTI 1 1

VISITA DI FISIAT NEUROCHIRURGIA DEGENTI 12 17 12 15 15 14 8

VISITA DI FISIAT OCULISTICA DEGENTI 1

VISITA DI FISIAT ONCOEMAT. PED. DEGENT! 2 4 1 2 3 1

VISITA DI FISIAT Oncologia Degenti il

VISITA DI FISIAT Ortopedia Degenti 170| 341| 407 331| 251 19

VISITA DI FISIAT Ortopedia degenti Lib Prof 1

VISITA DI FISIAT ORTOPEDIA REP.3 MASCHI 375| 223

VISITA DI FISIAT Ortopedia Week Surgery 416| 509| 600| 571| 492| 511| 51| 28

VISITA DI FISIAT OTORINOLARING. DEGENTI 2 4 2 3 3 1

VISITA DI FISIAT PEDIATRIA DEGENTI (3 PIANO) 6 8 6 4 5 3 1 1

VISITA DI FISIAT PEDIATRIA MAC 1 _,wwme%m_ \¢\ |
VISITA DI FISIAT Prericovero - Pediatria Univ. 3 | weoICAD!
VISITA DI FISIAT PSICHIATRIA DEGENT! 1 i

VISITA DI FISIAT REUMATOLOGIA DEGENT] 1 2 "d .u__,s._m\
VISITA DI FISIAT RIANIMAZIONE | DEGENTI 2 3 3 "]
VISITA DI FISIAT RIANIMAZIONE Il Dmmmz._.__ 2 6 1

VISITA DI FISIAT Senologia Degenza 1

VISITA DI FISIAT Traumatologia 342| A56| 425( 333 427 45 35

VISITA DI FISIAT TRAUMATOLOGIA DEGENTI 317| 236

VISITA DI RIABIL MED.2 M.V, REP.19/19 BIS 3 1 4 6 3 2
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ATTIVITA' AMBULATORIALI 2018-2022

CDC_EROG ATTIVITA' AMBULATORIALE PREST PRESTAZIONI 2018|2019|2020| 2021|2022
563110|Med Fisica e Riab. Amb. Divisionale 8192 |INIEZIONE DI SOSTANZE TERAPEUTICHE 34 40 18 5 13
563114|Med Fisica e Riab. Amb. Scoliosi e disfunzioni temporo m8501 |VISITA DI CONTROLLO 358| 363| 210| 189 255
563110|Med Fisica e Riab Amb. Divisionale 8907 |VISITA MULTIDISCIPLINARE 1
563110[|Med Fisica e Riab Amb. Divisionale 89442 |TEST DEL CAMMINO 1
563114|Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo my897B2 |PRIMA VISITA MEDICINA FISICA E RIABILITAZION 137| 225| 118| 166] 124
563110{Med Fisica e Riab Amb. Divisionale 9303 |VALUTAZIONE PROTESICA 3 6 1 4 11
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo m{9303 |VALUTAZIONE PROTESICA 34 40 18 5 13
563110|Med Fisica e Riabilitazione Amb. Divisionale 93054 [TEST POSTUROGRAFICO 3 4 1
563110|Med Fisica e Riab Amb. Divisionale 93055 |TEST STABILOMETRICO STATICO DINAMICO 3 69 10 10 34
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo m493055 |TEST STABILOMETRICO STATICO DINAMICO 20 11 2
563110{Med Fisica e Riab Amb. Divisionale 9315 |MOBILIZZAZIONE COLONNA VERTEBRALE 20| 30| 15 6] 13
563114|Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo m{9315 [MOBILIZZAZIONE COLONNA VERTEBRALE 3
563110(Med Fisica e Riabe Amb. Divisionale 9316 |MOBILIZZAZIONE DI ALTRE ARTICOLAZION]I 2 5 3
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo my9316 |MOBILIZZAZIONE DI ALTRE ARTICOLAZIONI 2 9
563110|Med Fisica e Riabilitazione Amb. Divisionale 53351 |AGOPUNTURA CON MOXA REVULSIVANTE 3 8
563110|Med Fisica e Riabilitazione Amb. Divisionale 93564 |BENDAGGIO ADESIVO ELASTICO 2 10
563110|Med Fisica e Riabilitazione Amb. Divisionale 98591 |TERAPIA AD ONDE D'URTO FOCALIZZATE 25 21) 10 13] 18
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo m§98591 |TERAPIA AD ONDE D'URTO FOCALIZZATE 3
563110|Med Fisica e Riabilitazione Amb. Divisionale 99297 |MESOTERAPIA (inclusa antalgica) 131 21 6 5[ 22
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo m399991 |LASER TERAPIA ANTALGICA 30| 42| 23| 40| 26
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DC_ERO( ATTIVITA' AMBULATORIALI PREST DESCR_BREVE 2013]2014|2015}2016]2017
563110|Med Fisica e Riab Amb. Divisionale 897 [PRIMA VISITA 386| 379| 373| 421| 398
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo mal897 PRIMA VISITA 60| 37| 60 72| 131
563110|Med Fisica e Riab Amb. Divisionale 8192 |[INIEZIONE DI SOSTANZE TERAPEUTICHE NELL'ARTICOL{ 21| 17| 12 4 28
563110(Med Fisica e Riab Amb. Divisionale 8901 |VISITA DI CONTROLLO 569| 571| 549| 579| 586
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo ma[8901 |VISITA DI CONTROLLO 298| 349 409| 405| 538
563110(Med Fisica e Riabilitazione Amb. Divisionale 8907 |VISITA MULTIDISCIPLINARE 1
563110{Med Fisica e Riabilitazione Amb. Divisionale 9303 |VALUTAZIONE PROTESICA 2 2 1
563114 [Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo ma|9303 |VALUTAZIONE PROTESICA 43 61 58 67 40
563110(Med Fisica e Riabilitazione Amb. Divisionale 9315 |[MOBILIZZAZIONE DELLA COLONNA VERTEBRALE 16 5 18 27 14
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo ma|9315 |MOBILIZZAZIONE DELLA COLONNA VERTEBRALE 3| 12
563114 (Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo ma|9316 |MOBILIZZAZIONE DI ALTRE ARTICOLAZIONI 10 23 15 18 6
563110|Med Fisica e Riabilitazione Amb. Divisionale 9326 |[RISOLUZIONE MANUALE DI ADERENZE ARTICOLARI 13 1 6 5
563110(Med Fisica e Riabilitazione Amb. Divisionale 93054 |TEST POSTUROGRAFICO 1
563110(Med Fisica e Riabilitazione Amb. Divisionale 93564 |[BENDAGGIO ADESIVO ELASTICO 3
563110|Med Fisica e Riahilitazione Amb. Divisionale 98591 |TERAPIA AD ONDE D?URTO FOCALIZZATE PER PATOLO 21 29 9 26 35
563110|Med Fisica e Riabilitazione Amb. Divisionale 99297 |MESOTERAPIA {inclusa antalgica) 34| 24 6 15 6
563110|{Med Fisica e Riabilitazione Amb. Divisionale 95299 [INIEZIONE DI TOSSINA BOTULINICA 20 13| 16| 18
563110(Med Fisica e Riabilitazione Amb. Divisionale 99991 (LASER TERAPIA ANTALGICA 37| 40| 31
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo ma|89782 |PRIMA VISITA DI MEDICINA FISICA E RIABILITAZIONE 120 112 121| 139 86
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ATTIVITA' AMBULATORIALI 2013-2017

DC_ERO( ATTIVITA' AMBULATORIALI PREST DESCR_BREVE 2013]12014(2015]|2016] 2017
563110|Med Fisica e Riab Amb. Divisionale 897 PRIMA VISITA 386| 379| 373| 421| 398
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo ma|897 PRIMA VISITA 60| 37| 60| 72| 131
563110|Med Fisica e Riab Amb. Divisionale 8192 |INIEZIONE DI SOSTANZE TERAPEUTICHE NELL'ARTICOL 21 17 12 4 28
563110|Med Fisica e Riab Amb. Divisionale 8801 |VISITA DI CONTROLLO 568| 571| 549| 579| 586
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo ma/8901 |VISITA DI CONTROLLO 298| 349| 409 405| 538
563110|Med Fisica e Riabilitazione Amb. Divisionale 8907 |VISITA MULTIDISCIPLINARE i

563110 |Med Fisica e Riabilitazione Amb. Divisionale 9303 (VALUTAZIONE PROTESICA 2 2 1
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo ma/9303 |VALUTAZIONE PROTESICA 43 61 58 67| 40
563110|Med Fisica e Riabilitazione Amb. Divisionale 9315 |[MOBILIZZAZIONE DELLA COLONNA VERTEBRALE 16 15 18 27 14
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo ma/9315 |MOBILIZZAZIONE DELLA COLONNA VERTEBRALE 3| 12
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo mal9316 |MOBILIZZAZIONE DI ALTRE ARTICOLAZIONI 10 23| 15| 18 6
563110|Med Fisica e Riabilitazione Amb. Divisionale 9326 |RISOLUZIONE MANUALE DI ADERENZE ARTICOLARI 13 1 6 5
563110|Med Fisica e Riabilitazione Amb. Divisionale 93054 |TEST POSTUROGRAFICO 1
563110|Med Fisica e Riabilitazione Amb. Divisionale 93564 |BENDAGGIO ADESIVO ELASTICO 3
563110|Med Fisica e Riabilitazione Amb. Divisionale 58591 |TERAPIA AD ONDE D?URTO FOCALIZZATE PER PATOLO 21 29 9 26 35
563110 |Med Fisica e Riabilitazione Amb. Divisionale 99297 IMESOTERAPIA (inclusa antalgica) 34, 24 6] 15 6
563110({Med Fisica e Riabilitazione Amb. Divisionale 59299 |INIEZIONE DI TOSSINA BOTULINICA 20| 13| 16| 18
563110[Med Fisica e Riabilitazione Amb. Divisionale 99991 |LASER TERAPIA ANTALGICA 37| 40| 31

563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo maj83782 [PRIMA VISITA DI MEDICINA FISICA E RIABILITAZIONE 120| 112| 121| 139| 856




ATTIVITA" AMBULATORIALI 2018-2022

CDC_EROG ATTIVITA' AMBULATORIALE PREST PRESTAZIONI 2018{2019(2020|2021| 2022
563110|Med Fisica e Riab. Amb. Divisionale 8192 |INIEZIONE DI SOSTANZE TERAPEUTICHE 34 40 18 5 13
563114 |Med Fisica e Riab. Amb. Scoliosi e disfunzioni temporo m8901 |VISITA DI CONTROLLO 358| 363| 210| 189| 255
563110|Med Fisica e Riab Amb. Divisionale 8907 |VISITA MULTIDISCIPLINARE 1
563110|Med Fisica e Riab Amb. Divisionale 89442 |TEST DEL CAMMINO 1
563114 Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo my897B2 |PRIMA VISITA MEDICINA FISICA E RIABILITAZION 137 225| 118] 166] 122
563110{Med Fisica e Riab Amb. Divisionale 9303 |VALUTAZIONE PROTESICA 3 6 1 4 11
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo mi5303 [VALUTAZIONE PROTESICA 34 40 18 5 13
563110|Med Fisica e Riabilitazione Amb. Divisionale 93054 |TEST POSTUROGRAFICO 3 4 1
563110|Med Fisica e Riab Amb. Divisionale 93055 [TEST STABILOMETRICO STATICO DINAMICO 3| 69| 10f 10| 34
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo m¢93055 |TEST STABILOMETRICO STATICO DINAMICO 20 11 2
563110|Med Fisica e Riab Amb. Divisionale 9315 |MOBILIZZAZIONE COLONNA VERTEBRALE 20 30 15 6 13
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo my9315 |MOBILIZZAZIONE COLONNA VERTEBRALE 3
563110|Med Fisica e Riabe Amb. Divisionale 9316 |MOBILIZZAZIONE DI ALTRE ARTICOLAZIONI 2 5 3
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo m{9316 |MOBILIZZAZIONE DI ALTRE ARTICOLAZIONI 2 9
563110|Med Fisica e Riabilitazione Amb. Divisionale 93351 |AGOPUNTURA CON MOXA REVULSIVANTE 3 8
563110|Med Fisica e Riabilitazione Amb. Divisionale 93564 [BENDAGGIO ADESIVO ELASTICO 2 10
563110|Med Fisica e Riabilitazione Amb. Divisionale 98591 |TERAPIA AD ONDE D'URTO FOCALIZZATE 25 21 10 i3 18
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo my98591 |[TERAPIA AD ONDE D'URTO FOCALIZZATE 3
563110|Med Fisica e Riabilitazione Amb. Divisionale 99297 |MESQOTERAPIA (inclusa antalgica) 13| 21 6 5 22
563114 |Med Fisica e Riab Amb. Scoliosi e disfunzioni temporo m¢99991 [LASER TERAPIA ANTALGICA 30| 42| 23| 40| 26




VISITE FISIATRICHE DI CONSULENZA REPARTI parte A

_!Dmmﬁw_NhOZm E CONSULENZE REPARTI 2013]|2014|2015(2016|2017|2018| 2019|2020
VISITA DI FISIAT MED.1 M.I.0.M. REP.11 3 2 4 2 2 i

VISITA DI FISIAT MED.2 M.V. REP.19/19 BIS 9 15 16 43 50 38 10
VISITA DI FISIAT MED.3 REP.15 ex 14 DEG.ZA 1 il 2 2
VISITA DI FISIAT Medicina Generale 1 1 il

VISITA DI FISIAT Medicina Generale 2 2 il

VISITA DI FISIAT Medicina Gen. Media Intensita 2 2

VISITA DI FISIAT Medicina Vascolare 28| 33| 24 22| 28/ 18| 16
VISITA DI FISIAT NEFROLOGIA DEGENTI 1. 1

VISITA DI FISIAT NEUROCHIRURGIA DEGENT] 12 17 12 15 15 14 8
VISITA DI FISIAT OCULISTICA DEGENTI 1

VISITA DI FISIAT ONCOEMAT. PED. DEGENTI 2 4 1 2 3 il

VISITA DI FISIAT Oncologia Degenti il

VISITA DI FISIAT Ortopedia Degenti 170| 341| 407| 331| 251| 19
VISITA DI FISIAT Ortopedia degenti Lib Prof i
VISITA DI FISIAT ORTOPEDIA REP.3 MASCHI 375 223

VISITA DI FISIAT Ortopedia Week Surgery 416| 508| 600| 571| 492| 511| 51| 28
VISITA DI FISIAT OTORINOLARING. DEGENTI 2 4 2 3 3 1

VISITA DI FISIAT PEDIATRIA DEGENTI (3 PIANO) 6 8 6 4 5 3 1 1
VISITA DI FISIAT PEDIATRIA MAC 1

VISITA DI FISIAT Prericovero - Pediatria Univ. 3

VISITA DI FISIAT PSICHIATRIA DEGENTI 1 X

VISITA DI FISIAT REUMATOLOGIA DEGENTI 1 2

VISITA DI FISIAT RIANIMAZIONE | DEGENT! 2 3 3

VISITA DI FISIAT RIANIMAZIONE Il DEGENT| 2 6 1K

VISITA DI FISIAT Senologia Degenza 1

VISITA DI FISIAT Traumatologia 342| 456| 425| 333| 427 45 35
VISITA DI FISIAT TRAUMATOLOGIA DEGENTI 317| 236

VISITA DI RIABIL MED.2 M.V. REP.19/19 BIS 3 1 4 6 3 2




VISITE FISIATRICHE CONSULENZA REPARTI

parte B

DESCRIZIONE _ CONSULENZE REPARTI

2013

2014

2015

2016

2017

2018

2019

2020

VISITA DI FISIAT Rianimazione Il Cardiopolmonare
VISITA DI FISIAT Attivita di Cure Subacute - Pavia
VISITA DI FISIAT BELGIOIOSO REP.B DEGENTI
VISITA DI FISIAT CARD. CURE INT. CORONARICHE
VISITA DI FISIAT CARDIOCHIR. DEGENTI

VISITA DI FISIAT CARDIOLOGIA DEGENZA

VISITA DI FISIAT CHIR. VASCOLARE DEGENTI

VISITA DI FISIAT Chirurgia Generale 1 Degenti A
VISITA DI FISIAT Chirurgia Generale 1 Degenti B
VISITA DI FISIAT Chirurgia Generale 2 Degenti C
VISITA DI FISIAT Chirurgia Generale 2 Degenti D
VISITA DI FISIAT Chirurgia Toracica Degenti

VISITA DI FISIAT Cure Palliative Degenti Belg.
VISITA DI FISIAT EMATOLOGIA DEGENTI

VISITA DI FISIAT Ginecologia Degenti (sez.22)
VISITA DI FISIAT INTRA MOENIA DEGENTI

VISITA DI FISIAT MAL. INF.TROPICALI DEGENT]
VISITA DI FISIAT MAL. INFETTIVE DEGENTI

VISITA DI FISIAT MALAT. APP. RESP - DEGENTI 3
VISITA DI FISIAT MALAT. APP. RESPIRAT. DEGENTI 1
VISITA DI FISIAT MALAT. APP. RESPIRAT. DEGENT! 2
VISITA DI FISIAT MALAT. APP. RESPIRAT. TRAPIANTI
VISITA DI FISIAT Maxillo Facciale c/o ORL
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ABSTRACT

BACKGROUND: After masseteric-facial nerve (V-VII) anastomosis, a new neurological circuit oversees the facial muscles and patients should
learn to activate the facial movements using the masseteric function.

AIM: To monitor the rehabilitative protocol of facial muscles activation through teeth clenching and to assess the clinical evolution after V-VII
anastomosis in terms of facial symmetry and functional recovery.

DESIGN: Case series.

SETTING: Outpatients clinic.

POPULATION: Eleven patients undergone V-VII anastomosis for complete unilateral facial palsy.

METHODS: After surgery, patients underwent a needle electromyography (EMG) and a rehabilitative training with mirror feedback to learn
how to reach the symmetry at rest and during facial movements through teeth clenching. The rehabilitative protocol at the first clinical evaluation
has been monitored through the Italian version of Sunnybrook Facial Grading System (SFGS) and the Software Facial Assessment by Computer
Evaluation (FACE). Functional limitations and quality of life have been evaluated using the Italian version of Facial Disability Index (FDI). The
clinical evolution at 18 months was evaluated with EMG, SFGS, biting evaluation and FDI.

RESULTS: At the first clinical evaluation after reinnervation, through teeth clenching patients displayed an improvement of symmetry at rest,
symmetry of voluntary movement, symmetry of smile and composite score of SFGS. Objective measurement of facial structures with FACE
system demonstrated an improvement of symmetry at rest and during smile through teeth clenching. At 18 months patients displayed a good
reinnervation with a further improvement of SFGS scores and reduction of functional disability. No biting deficit has been observed.
CONCLUSION: After V-VII anastomosis, at the first rehabilitative visit, patients learn to activate the reinnervated facial muscles through teeth
clenching. Eighteen months after the anastomosis, patients display a further improvement of voluntary control on facial symmetry and smile
and a reduction of disability.

CLINICAL REHABILITATION IMPACT: Our study illustrates the rehabilitative protocol after V-VII anastomosis and analyzes the clinical
evolution after this intervention in terms of recovery of facial symmetry and reduction of disability. This will be instrumental to standardize the
rehabilitative protocol among different centers and to choose the best patient-tailored surgical approach for subjects affected by complete facial

palsy.
(Cite this article as: Pavese C, Cecini M, Lozza A, Biglioli F, Lisi C, Bejor M ez al. Rehabilitation and functional recovery after masseteric-facial
nerve anastomosis. Eur J Phys Rehabil Med 2016;52:379-88)

Key words: Facial nerve - Facial paralysis - Physical Therapy Modalities - Biofeedback, Psychology - Masseteric nerve.

Patients affected by complete facial palsy in which ity.! This group includes subjects whose facial nerve
a spontaneous recovery is not expected, are eligi- has been cut off during surgical procedures (i.e. max-
ble for a surgical intervention to restore facial motil- illofacial interventions or acoustic neuroma excisions)
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PAVESE

or traumatic accidents, as well as patients affected by
other forms of facial palsy, who have not been recover-
ing over the expected time.2

In cases in which the nerve is transected, the prompt
restoration of anatomical continuity through suture is
recommended.3 When this procedure is not possible,
numerous other surgical options are available.3 In or-
der to select the best patient-tailored intervention, many
factors are to be considered, including age, etiology of
palsy, time elapsed since injury, and general health sta-
tus.! Moreover the neurophysiological assessment plays
a key role in decision guidance: when facial muscles
show vitality, proved by signs of fibrillation at the nee-
dle electromyography (EMG), an appropriate donor
nerve can be anastomized to the distal part of VII nerve
to re-establish facial muscles’ innervation.*

For early reanimation, in 2012 Biglioli et a/. used the
anastomosis of the masseteric nerve to the entire facial
nerve trunk with a great auricular nerve interpositional
graft.> This intervention showed satisfying results in
terms of quality of reinnervation and recovery of facial
symmetry.>. 6

This anastomosis establishes a new neurological cir-
cuit: the facial muscles are reinnervated by the masse-
teric nerve and their contraction is determined through
teeth clenching. Patients are afterwards commonly ad-
dressed to a rehabilitation program to learn how to pro-
duce the facial movements through a teeth clenching
trigger. In literature rehabilitation after Bell’s palsy has
already been investigated, 7 but no consensus guidelines
for the rehabilitative protocol after V-VII anastomosis
are available.>. 8

Primary objective of the study is to describe and mon-
itor our protocol of facial muscles activation through

TABLE L.—Baseline characteristics of patients.

REHABILITATION AFTER V-VII ANASTOMOSIS

teeth clenching during the first rehabilitation session af-
ter reinnervation with masseteric nerve. Secondary aim
is to follow-up for 18 months the clinical evolution in
terms of facial symmetry and functional recovery.

Materials and methods
Patients

The study evaluates 11 patients affected by unilateral
complete facial palsy undergone V-VII anastomosis fol-
lowed by a rehabilitative program at our Rehabilitation
Unit at IRCCS San Matteo University Hospital Founda-
tion, Pavia, Italy. The mean age was 42.7 (£15) years,
6 (54.5%) were males. The etiology of facial palsy was
postsurgical in 9 patients (6 after acoustic neuroma ex-
cision, 1 after astrocytoma, 2 after skull base tumor),
post-traumatic (skull base fracture) in 1 and idiopathic
in 1. The side of palsy was right in 6 cases (54.5%). Ta-
ble [ summarizes the baseline characteristics of patients.

Clinical evaluations and interventions at each time
point are reported in Figure 1.

All patients underwent EMG examination before sur-
gery. The areas examined were the paralyzed muscles of
the face innervated by the facial nerve and by the motor
component of the ipsilateral trigeminal nerve (masseter
and temporal).

All patients showed signs of electrical involuntary ac-
tivity (fibrillations, positive sharp waves) in the muscles
physiologically innervated by the facial nerve, due to
complete denervation; this activity was compatible with
a maintained electrical properties of the muscle adapted
to receive reinnervation.

The masseter and temporal muscle EMG have been

Patient Age Sex Side Etiology P?II\ZY)}X};Z)H V-vii z&gggz)l ttation
1 38 Female Right Surgery 19 4

2 34 Male Right Surgery 18 4

3 61 Male Right Surgery 7 15

4 29 Male Left Idiopatic 19 11

5 31 Female Right Surgery 13 7

6 53 Male Right Surgery 14 12

7 45 Female Left Surgery 8 6

8 45 Female Left Surgery 11 3

9 17 Male Right Trauma 9 6

10 48 Male Right Surgery 25 6

11 58 Female Left Surgery 16 9
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ENG/EMG
11 patients

V-VII ANASTOMOSIS
11 patients

FACIAL PALSY
11 patients

After reinnervation

-IIIIIIIIFII IIIIIII!IIII

ENG/EMG
11 patients

PHYSIATRIC EVALUATION

18 months after V-VII

ENG/EMG
7 patients

PHYSIATRIC EVALUATION

11 patients SFGS 7 patients
TRAINING
TMJ 7 patients
FACE
FDI 11 patients
SFGS
FDI

Figure 1.—Flow-chart of the assessments performed in each time point. V-VII anastomosis: masseteric-facial nerve anastomosis. SFGS: Sunny-
brook Facial Grading System. FACE: Facial Assessment by Computer Evaluation (FACE) Software. FDI: Facial disability Index; TMJ: temporo-

mandibular joint evaluation.

done to assess the integrity of the donor trigeminal
nerve (masseteric nerve) and showed normal activity
and EMG pattern.

All patients underwent a V-VII anastomosis with an
interpositional graft of the great auricular nerve, accord-
ing to the technique described by Biglioli et al.5 The
anastomosis was performed at a mean of 14,5 (£5.5)
months after the onset of palsy. Patients were addressed
to the physiatric evaluations by surgeons after the be-
ginning of reinnervation.

All the procedures conformed to the standards es-
tablished by the Declaration of Helsinki and were ap-
proved by our Ethical Committee and all patients gave
their written informed consent to the collection and use
for research purpose of their clinical data and photo-
graphs, according to our Institutional Review Board re-
quirement.

Clinical evaluation after surgery

After the anastomosis, patients underwent a neuro-
physiological assessment and a physiatric evaluation
after the beginning of reinnervation.

During the first physiatric evaluation with signs of

Vol. 52 - No. 3
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reinnervation, on average 7.5 (£3.8) months after the
anastomosis, the facial symmetry was assessed using
the Italian version of Sunnybrook Facial Grading Sys-
tem without and with the teeth clenching.% 19 The objec-
tive measurement of symmetry at rest and during smile,
without and with the teeth clenching, was performed
using the Facial Assessment by Computer Evaluation
(FACE) Software.!1. 12 Functional and social/well-being
limitations were evaluated using the Italian version of
Facial Disability Index.13. 14

Rehabilitative treatment

At the first visit all patients underwent a rehabilitative
training. As a consequence of the V-VII anastomosis a
new brain circuit is established, in which the facial mus-
cles of the affected side are put under the control of the
ipsilateral masseteric nerve. Therefore we established
a novel rehabilitation protocol aimed at instructing pa-
tients to control facial movements clenching their teeth.
To this aim we have adapted the protocol currently in
use at our Centre for rehabilitation after hypoglossal-
facial nerve anastomosis in which facial muscles are
controlled by tongue movements.!5
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The goals of the rehabilitative program are: 1) to
make the patient conscious of the newly-formed mo-
tor circuit; 2) to adapt the strength of teeth clenching in
order to produce the most symmetric movements; 3) to
reach automatism in facial control.

Before the onset of signs of reinnervation, patients
were educated to perform only a slight facial massage. At
the beginning of reinnervation, patients were instructed
to execute facial exercises, and were motivated to repeat
them daily at home. The exercises consisted in activa-
tion of facial muscles, mediated by teeth clenching with
a visual mirror-based feedback control. Patients were ini-
tially instructed to reach the symmetric rest position of
mouth and to keep it for 5 seconds. With the progression
of reinnervation and muscle recruitment, patients were
taught to smile with closed lip and at a later stage with
open mouth, progressively modulating the strength of
teeth clenching to optimize the symmetry of the expres-
sion. The last step consisted in the activation of the mimic
muscles starting from the open mouth position. The reha-
bilitative program was updated at each clinical control.

Follow-up evaluation at 18 months

The clinical evolution at 18 months was evaluated
through the neurophysiological measurement, the Ital-
ian versions of SFGS and FDI and with a specific bit-
ing evaluation. Data concerning neurophysiology, sym-
metry assessment with SFGS and biting evaluation at
18 months were available for seven patients, functional
and social/well-being function was evaluated in all pa-
tients, in 4 cases over a phone call.

Outcome measures

NEUROPHYSIOLOGICAL ASSESSMENT AFTER SURGERY

The electromyographic examination was repeated to
assess the presence of reinnervation in the facial mus-
cles about five months after the anastomosis.

Patients underwent a further electromyographic ex-
amination to evaluate the reinnervation of facial and
masseteric muscles at 18 months.

SUNNYBROOK FACIAL GRADING SYSTEM

The Sunnybrook Facial Grading System grades the
facial symmetry at rest, during voluntary movement
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and the severity of facial synkinesis. The scale provides
three subscores: the symmetry at rest score ranges from
-20 to 0 (with 0 indicating complete symmetry at rest),
the symmetry of voluntary movement score ranges
from 20 to 100 (with 100 indicating maximum sym-
metry of movement) and the synkynesis score ranges
from 0 (absence of synkynesis) to 15 (severe wide-
spread synkynesis). By integrating the three subscores,
a composite score is obtained, which ranges from 0, for
complete facial palsy, to 100, indicating normal facial
function.% 10 Furthermore, we report the single data of
SFGS referring to lower face: cheek symmetry at rest
(range -2 — 0), mouth symmetry at rest (range -1 — 0),
symmetry of open mouth smile (range 1-5) with and
without teeth clenching.

SOFTWARE-BASED ASSESSMENT OF FACIAL SYMMETRY
FACE

The degree of symmetry in resting position and dur-
ing smile, with and without teeth clenching, was meas-
ured using the Facial Assessment by Computer Evalua-
tion (FACE) Software.!! This is an objective biometric
system, which provides quantitative data regarding rest-
ing position and dynamic excursion of key facial struc-
tures from standard patient photographs.

At each clinical assessment, patients were photo-
graphed in resting position and while smiling using an
Exilim High-Speed EX-F1 camera (Casio, Tokyo, Ja-
pan) on a tripod at a distance of 60 cm from the sub-
ject’s face, straight on, at a resolution of 6 megapixels.
All photographs were taken, processed and analyzed by
the same physician with expertise with the FACE soft-
ware.!2

We report the measures of symmetry without and
with teeth clenching activation: at rest we measured the
corner deviation and lower and upper lip deviation be-
tween healthy and affected side in millimeters; during
voluntary smile we measured the degree of lip excur-
sion both in healthy and in affected side in degrees.

FAcIAL DISABILITY INDEX

Functional and social/well-being limitations related
to facial palsy were subjectively evaluated using the
Italian version of Facial Disability Index.!3 This is a
10-item questionnaire, which is composed by two sub-
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scales: the physical function subscale evaluates diffi-
culty in eating, drinking, speech, eye lacrimation and
oral hygiene. The social function subscale examines in-
dividual calmness, social integration, social interaction,
sleep quality and social participation. Every item is rat-
ed on a six point-scale, ranging from severe functional
and social disability to absence of disability. Both the
subscales generate a score, with 100 meaning complete
physical or social/well-being function.!3. 14

BITING EVALUATION

Due to the limited follow-up of patients treated with
this recently established surgical technique and the con-
sequent lack of data concerning the clinical evolution
and possible side effects of V-VII anastomosis, we in-
vestigated the presence of biting disorders due to com-
plete transection of the masseter branch of V cranial
nerve and subsequent denervation of masseter muscle.
On inspection, we evaluated the presence of local swell-
ing, deformation, deviation of the jaw and teeth wear.
The joint was palpated during active opening and clos-
ing, during active deviation to the left and right, and
jaw protrusion, to evaluate if palpationelicited pain. The
masticatory muscles (masseter, temporal and medial
pterygoid) have been palpated to discover local pain
and areas of tenderness.

Through the functional examination we evaluated
the range of movement (normal values: active open-
ing 42-55 mm, active deviation of the mandible to the
left and right 10-15 mm, active forward protrusion of
the jaw 0-10 mm), the line of the vertical jaw opening
(straight or deviating, smooth or jerky) and the pres-
ence of joint clicking or grating sounds during all active
movements. 16

PAVESE

Statistical analysis

Data were described as mean and standard deviation
or median and interquartile range if continuous and as
counts and percentage if categorical. The comparison
between groups was performed using t test and Wil-
coxon signed rank test, as appropriate. A 2-sided P-val-
ue<0.05 was considered to be statistically significant.
GraphPad Prism 5 was used for computation.

Results
Neurophysiological assessments

After surgery, signs of initial reinnervation of facial
muscles were observed 5-6 months after the anastomo-
sis.

At the end of the follow-up all patients showed signs
of reinnervation with discrete voluntary activity re-
corded in the risorius muscle (needle recording) and
obtained by masticatory activity (clenching the teeth).
Moreover EMG activity showed partial recovery of vol-
untary activity also in the denervated masseter muscle,
maybe due to collateral motor branches.

Monitoring of the rehabilitative treatment

At the first clinical evaluation at our Rehabilitation
Unit, patients showed signs of reinnervation of the face
muscles, but were not able to use this resources. Pa-
tients were trained with the rehabilitative exercise, i.e.
voluntary activation of the facial muscles mediated by
teeth clenching. Table II shows the improvement of fa-
cial symmetry during the rehabilitative training, as as-
sessed by the SFGS (Wilcoxon Signed-Rank Test).

TABLE IL.—Sunnybrook Facial Grading System scores, median (interquartile range) and P-value without (w/o) and with teeth clenching
at the first clinical evaluation after reinnervation and 18 months after the anastomosis.

First physiatric visit (N.=11)

Eighteen months after V-VII (N.=7)

W/o teeth With teeth P-val W/o teeth With teeth P-val
clenching clenching -value clenching clenching -value
Composite Score 16 (8-18) 39 (26 - 49) 0.0038 16 (9-25) 54 (46-59) 0.0156
Symmetry at rest -20 (20 —-15) -10 (-10 - -5) 0.0048 -15(-20--10) -5(-10--5) 0.0568
— Cheek symmetry 2(2--2) -1 (-1-0) 0.0048 2(-2--1) -1 (-1-0) 0.1736
— Mouth symmetry -1(-1--1) 0(-1-0) 0.006 -1 (-1-0) 0 (0-0) 0.0719
Symmetry of movement 28 (28-36) 44 (40-56) 0.0038 32 (28-40) 44 (40-56) 0.0213
— Open mouth smile 1(1-1) 2 (2-3) 0.0032 1(1-1) 3(3-4) 0.0335
Synkinesis 0 (0-0) 0(0-2) 0.0975 0 (0-0) 0(0-4) 0.1736
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TABLE lIl.—Objective measurement of facial structures with FACE system, at rest and during smile, before and during the biting activation

at the first visit after surgery, mean (standard deviation).

Wr/o teeth clenching With teeth clenching P-value
Symmetry at rest
— Lip corner deviation (mm) 7.68 (2.20) 2.77(2.47) <0.001
— Lower lip deviation (mm) 4.52 (1.64) 1.65 (1.64) 0.0029
— Upper lip deviation (mm) 3.65 (1.89) 1.18 (1.22) 0.0074
Symmetry during smile
— A (healthy-affected) lip corner angle (degrees) 16.7 (10.26) 6.16 (7.11) <0.001

Through teeth clenching, a significant improvement
was observed in all considered parameters (symmetry
of face and mouth at rest, symmetry of voluntary move-
ment and smile and composite score), except facial
synkinesis. Facial synkinesis were absent without teeth
clenching and did not significantly improve during teeth
clenching.

Table III shows the objective improvement of facial
symmetry during the masseteric activation, as meas-
ured using the FACE system (paired t-test) (Figure
2). Through the voluntary activation of facial muscles
clenching their teeth, patients improved the facial sym-
metry in rest position and during smile. At rest, dur-
ing teeth clenching activation, a significant reduction
of asymmetry of lip corner deviation, upper and lower
lip deviation was observed. During voluntary smile,
the difference between lip corner of healthy side com-
pared to affected side displayed a substantial reduction
through teeth clenching.

Figure 3 shows the subjective evaluation of facial
palsy-related physical and social/well-being functions
as assessed by the Facial Disability Index.

At the first clinical evaluation patients displayed sub-
stantial disability, with limitations in individual well-
being and social participation. The median physical
function subscore was 55/100 and the social/well-being
subscore was 60/100.

Follow-up evaluation at 18 months

Eighteen months after the anastomosis, through teeth
clenching patients showed a significant improvement of
SFGS score of symmetry during voluntary movement
and smile and composite score, as reported in Table I1.

Symmetry of voluntary movement and composite
score of SFGS with teeth clenching display a significant
improvement at 18 months in comparison with the first
physiatric assessment (P=0.04 and 0.02, respectively,
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Wilcoxon signed-rank test, analysis included only the 7
patients with 18-month follow-up).

All patients referred that symmetry at rest and during
voluntary facial movement was mediated by the auto-
matic activation of face muscles, due to the light contact
of teeth, without clenching.

Three patients showed mild ocular synkinesis during
mouth movements (i.e. snarling, smiling and lip pucker-
ing).

At the biting evaluation no patients displayed symp-
toms or signs of temporomandibular joint dysfunction
with deficits of mastication.

The subjective evaluation with Facial Disability In-
dex questionnaire 18 months after the anastomosis
showed a significant improvement of physical function
(P-value 0.0038) and a trend of improvement in social/
well-being function (P-value 0.066) (Figure 3). The
median physical function subscore was 70/100 and the
social/well-being subscore was 76/100.

Discussion

Our study demonstrates that at the first rehabilitative
visit after V-VII anastomosis patients learn to activate
the reinnervated facial muscles through teeth clench-
ing and eighteen months after the anastomosis, patients
display a further improvement of voluntary control on
facial symmetry and smile and a reduction of disability.

Our data demonstrate the importance of teaching to
the patients the correct technique to activate the rein-
nervated facial muscles after V-VII anastomosis. Indeed
we verified that they are not able to learn that without a
specific training. The facial motility is gradually recov-
ered, first of all with voluntary and energetic triggering
of biting. At a later stage, after completion of reinner-
vation and regular training, slightly clenching the teeth
was enough to activate the reinnervated muscles. There-
fore the evaluation of muscles activation without teeth
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Figure 2.—Objective measurement of facial structures with FACE system. Patient affected by left facial palsy, at the first physiatric visit after V-VII
anastomosis. Upper panels: symmetry at rest before (A) and during (B) the biting activation; measurement of corner deviation and lower and up-
per lip deviation between the two sides. Middle panel: degree of lip excursion of the healthy side during voluntary smile before (C) and during (D)
the teeth clenching. Lower panel: degree of lip excursion of the affected side during voluntary smile before (E) and during (F) the teeth clenching.
FACE: Facial Assessment by Computer Evaluation (FACE) Software.

clenching was very difficult, especially for symmetry at Finally the patients displaying a major recovery, were
rest. No patients reported a symmetric smile during a able to smile by opening or closing the mouth, as re-
spontaneous laugh. ported by Hontanilla et al.8
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Figure 3.—Physical function and social/well-being function scores (median and interquartile range) evaluated using the Italian version of Facial
Disability Index at the first physiatric visit on average six month after surgery (white) and at 18-month follow-up (black). Higher scores indicate

better function. FDI: Facial Disability Index.

Since our patients performed their rehabilitation pro-
gram at home, it was very important to regularly (about
every two months) follow-up the progression of recov-
ery and the eventual appearance of ocular synkynesis. A
tight control makes the patients conscious of the clinical
improvement and of the intensity of teeth clenching re-
quired to activate the facial muscles symmetrically and
improves the compliance to treatment.
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The recovery of spontaneous smile after the anasto-
mosis of facial nerve with a donor nerve is theoretically
not expected, since the emotive control of facial expres-
sions depends on extrapyramidal regulation to the facial
motor nucleus.!” In line with this assumption, none of
the patients in our study recovered a symmetric spon-
taneous smile. However, Manktelow et al. reported a
restoration of spontaneous smile after a microneurov-
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ascular muscle transfer innervated by masseter motor
nerve and postulate that this phenomenon derives from
neural plasticity.!8

Further studies are necessary to assess whether a
reorganization of smiling and teeth clenching cortical
areas after reinnervation of facial muscles with the mas-
seteric nerve is possible.1?

Up to date, many interventions for early facial re-
animation are available, but there is no general con-
sensus as to which is the best technique. Randomized
controlled clinical trials comparing different surgical
approaches are yet to be performed. Therefore, the
systematic documentation of the results of each surgi-
cal approach with widespread and validated outcome
measures is a crucial point to allow the systematic
comparison of results among different centres and tech-
niques.20

To this aim, we have opted to use three independent
and well-established measurement tools to investigate
the outcome of V-VII anastomosis in our patient series.
To evaluate the recovery of facial symmetry, we chose
to employ SFGS, which one of the most employed
grading system worldwide, whose usage has been sug-
gested by many Authors.21-23 As a complementation to
the SFGS, we have also employed a computer-assisted
system, thereby demonstrating an objective improve-
ment of mouth symmetry at rest and during smiling
through the teeth clenching activation. Finally, to assess
the impact of V-VII anastomosis and rehabilitation on
patients’ quality of life, we have also included a patient-
reported outcome measure.?4 Overall our study signifi-
cantly adds on the current literature on the effects of
V-VII anastomosis and rehabilitation and should help
in comparing different treatment options and guiding
the choice of the most suitable approach for patients
with severe facial palsy eligible for facial reanimation.
Moreover it provides a description of the rehabilitative
protocol after V-VII: this will be instrumental to the
standardization of treatments among different centres,
with positive returns on patients’ care and research in
the field of facial palsy.

Conclusions
After V-VII anastomosis, patients with complete fa-

cial palsy show a good reinnervation of muscles and no
iatrogenic damages. Through a rehabilitative training
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they learn to activate facial muscles with teeth clench-
ing trigger and they reach a good symmetry of face and
smile. Eighteen months after the anastomosis, patients
show a further improvement of symmetry and reduction
of functional disability.
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Haemophilia is characterized by spontaneous or trau-
matic, internal or external bleeding into mucous mem-
branes, joints and muscles (subcutaneous haematoma,
oral bleeding, epistaxis, haematuria, gastrointestinal
and central nervous system bleeding) [1,2].

Joints (particularly the elbow, knee and ankle) and
muscles are the main sites of bleeding in patients with
haemophilia. Repeated bleeding causes gradual joint
deterioration, which starts with inflammation of the
synovial membrane and leads on to the development
of severe arthritis haemophilic arthropathy (HA). Such
degeneration leads to limited function and persistent
pain in the affected joints.

Haemophilic arthropathy contributes to the greatest
morbidity and cost in the haemophilic population [3].
The management of this condition has been revolu-
tionized by the introduction of prophylactic treatment
with clotting factor replacements. Regular monitoring
of joint condition is extremely important in order to
appropriately assess, manage or take preventive action
to reduce or slow down the degenerative process [4].

Diagnostic imaging includes conventional radiology,
computerized tomography (CT), ultrasonography (US)
and magnetic resonance imaging (MRI).

Although MRI is the most complete and the most
sensitive imaging technique for diagnosing muscu-
loskeletal complications associated with haemophilia,
it cannot be used routinely as it is not available in all
hospitals, costs are high, there can be technical prob-
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lems (examination times) and children require seda-
tion [4]. Furthermore, a potential shortcoming of MRI
is the lack of a reliable and valid correlation between
MR images and clinical joint status in real time. In
addition, MR images frequently do not correlate with
clinical status [5].

In recent years, US examination has been shown to
be of value in the diagnosis and control of the evolu-
tion of musculoskeletal problems in haemophilia
patients [4].

It is a fast, effective, safe, available, comparative,
real-time technique that can help confirm clinical
examination [4]. It can be performed at the bedside,
on a daily basis if necessary, and little or no advance
preparation is needed. It is inexpensive, accessible and
easy to carry out on children (no sedation required).

Recent studies have reported a correlation between
US and MRI measurements in HA, particularly in the
detection of joint bleeds, synovial hyperplasia and
joint erosions [6].

Ultrasonography has various advantages: it provides
objective measurements of echostructure (solid vs. lig-
uid content), lesion size and exact location, vascular-
ization, and muscle or tendon ruptures; it provides
high quality images; it is a cheap, quick and harmless
technique, for which paediatric patients do not require
sedation; US allows the dynamic exploration of mus-
cles and joints, including comparisons with healthy
tissues; finally, US can be used as a guide for treat-
ment options such as infiltration or joint bleed drai-
nage [7].

Ultrasonography also has some disadvantages: the
most significant are operator dependency, which
results in interobserver assessment variability, and the
fact that specific training is required [7,8].

The aim of this study, therefore, is to compare
the reliability of US evaluation of joint damage in
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haemophilic patients carried out by two raters with
different levels of expertize: a radiologist and a non-
radiologist.

Consecutive patients with haemophilia (all severi-
ties) were recruited at the Centre for Haemophilia and
Congenital Bleeding Disorders of the IRCCS San Mat-
teo General Hospital Foundation in Pavia, Italy. The

study was approved by the local ethics committee and
all patients gave informed consent.

We excluded patients with haemophilia C and other
coagulopathies, and patients with joint damage due to
other pathologies not related to haemophilia.

From a total of 59 male patients examined, we
recruited 36 patients for the study: 9 patients did

Inter-observer agreement

9 9
ELBOW Kappa % ®m Agreement %
Joint effusion T1
T2
*Synovial hypertrophy with flags T1
T2 ——1
Synovial hypertrophy without flags T1
T2 S
*Fibrous septa T1
T2 —
Haemosiderin deposition T1  ——
T2 —
Bone remodelling T1
T2 —_—
Osteophytes T1
T2 —
Bone erosion T1
T2
Cartilage modifications T1
T2 —
KNEE
Joint effusion T1
T2 —
*Synovial hypetrophy with flags T1
T2 —
Synovial hypertrophy without flags T1
T2 —
Fibrous septa T1 J
T2 ———
Haemosiderin deposition T1 —
T2 —
Bone remodelling T1
T2 ———
Osteophytes T1
T2
Bone erosion T1
T2 ——
Cartilage modifications T1
T2
ANKLE
Joint effusion T1 —
T2 —_—
*Synovial hypertrophy with flags T1
T2 ———
Synovial hypertrophy without flags T1
T2 —
*Fibrous septa T1
*T2
Haemosiderin deposition T1
T2 —_—
Bone remodelling T1
T2 —
Osteophytes T1
T2 _—
Bone erosion T1
T2 —_—
Cartilage modifications T1 s
T2 —
0 20 40 60 80 100
slight fair moderate substantial  almost perfect

Fig. 1. Interobserver agreement. (*) means that K cannot be calculated. Standard error for K is shown. The vertical bar indicates agreement of 40%. Elbow:
agreement is greater than 40% for all the considered variables at both T1 (2012) and T2 (2013). Overall, agreement is higher at T2. The variable ‘joint effu-

sion” has the lowest concordance. Knee: concordance is poor for the variable ‘bone erosions’ at T1. By T2, however, the correlation of this variable is almost
perfect. Agreement is greater than 40% for all the other considered variables, at both T1 and T2. Overall, agreement is higher at T2. Ankle: concordance is
poor for the variable ‘joint effusion’ at T1. At T2, however, this variable’s correlation is excellent. Agreement is greater than 40% for all the other considered

variables, at both T1 and T2. Overall, agreement is higher at T2.
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not give informed consent, 11 patients were lost to
follow-up (1 deceased), 2 patients had haemophilia C
and 1 patient was excluded due to a diagnostic error.

The mean age of the study population was 33 + 17
(range 6-70). Thirty-three patients had haemophilia A
(11 mild, 2 moderate, 20 severe), and three had hae-
mophilia B (1 mild, 2 severe).

Bilateral US of the elbow, knee and ankle joints
was consecutively performed in all patients in the
Physical Medicine and Rehabilitation Unit of the
IRCCS San Matteo General Hospital Foundation in
Pavia, Italy.

This is a 3-year study. In the first year (2011), the
non-radiologist observer was trained in musculoskele-
tal ultrasonography, generic and specific to haemo-
philia patients, 8 h a week by three radiologists from
the Institute of Radiology of the IRCCS San Matteo
General Hospital Foundation, each of whom had
more than 20 years of experience in musculoskeletal
ultrasonography. Recruitment and the first US evalu-
ation (T1) of the patients took place in the second
year (2012). The second US evaluation (T2) and
statistical analysis were carried out in the third year
(2013).

Each patient was evaluated separately and indepen-
dently by the same observers (C.M., D.G.) on the
same day with the same US device, transducer and
settings. Each observer was blinded to the interpreta-
tion of the other and, at T2, to the results of previous
investigations.

Ultrasonographic evaluation was carried out using a
real-time US scanner (MY LAB FIVE, Esaote, Genova
and Florence, Italy) with a linear probe (7.5-12 MHz).

The elbow, knee and ankle joints of each patient
were evaluated bilaterally, excluding joints previously
treated with prosthesis replacement, arthrodesis or
other types of surgery. Static and dynamic evaluation
was carried out on all studied joints.

We used the ultrasonographic score proposed by
Melchiorre et al. [9], which investigates the presence
of HA considering the following variables: joint effu-
sion, synovial hypertrophy and angiogenesis, fibrous
septa, haemosiderin deposition, remodelling of bone,
osteophytes, erosions and cartilage.

Positioning of the limb and transducer for image
acquisition at each imaging plane, and the scanning
sequence of elbows, knees and ankles adhered to
the protocol suggested by Melchiorre ef al. [9] and
the Musculoskeletal Ultrasound Technical Guideli-
nes of the European Society of Musculo Skeletal
Radiology.

Interobserver agreement was assessed at T1 and T2.

Power of the study: in a test for agreement between
two raters using the Kappa statistic, a sample size of
35 subjects achieves 86% power to detect a true
Kappa value of 0.80 in a test of HO: Kappa = 0.40 vs.
H1: Kappa <> 0.40 when, there are three categories

© 2016 John Wiley & Sons Ltd
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with frequencies equal to 0.15, 0.25, and 0.60. This
power calculation is based on a significance level of
0.05.

Quantitative variables were expressed as mean val-
ues and standard deviation (SD) as they were nor-
mally distributed (Shapiro-Wilk test); qualitative
variables were summarized as counts and percent-
ages.

Interobserver agreement was analysed using Cohen’s
kappa coefficient (with the standard error). The
kappa-statistic measurement of agreement varies from
0 (no match) to 100 (perfect match) and takes into
account agreement by chance. For intermediate val-
ues, Landis and Koch [10] suggest the following inter-
pretation: below 0: poor; 0-20: slight; 21-40: fair;
41-60: moderate; 61-80: substantial; 81-100: almost
perfect. If all ratings of all raters are equal, it is not
possible to calculate the value of kappa. Data analysis
was performed with STATA statistical package (re-
lease 13, 2013; Stata Corporation, College Station,
TX, USA).

Each year, we evaluated the elbows, knees and
ankles of 36 patients (amounting to an annual total of
202 joints): 70 elbows, due to one spontaneous
arthrodesis and one fracture treated with an osteosyn-
thesis; 63 knees, due to nine total knee replacement;
69 ankles, due to three arthrodesis.

Overall agreement was 94%; 91% in 2011, 97% in
2012. Overall K value was 71%; 53% in 2011, 88%
in 2012. K values were lower for the ankle (66%) and
higher for the knee (77%).

Concordance values between US evaluation per-
formed by a radiologist observer and a non-radiologist
observer are reported in the following graphs (Fig. 1).
Although each joint in question was assessed bilater-
ally, a single value of concordance is expressed for
each variable, considering right and left laterality
together.

In conclusion, it could be useful to perform US eval-
uation at every clinical assessment of haemophilic
patients. Our data show that US evaluation can be
performed by a trained non-radiologist when it is not
possible to have a radiologist performs a specialistic
evaluation.

US could be a valid and reliable tool for trained non-
radiologists to evaluate and monitor HA over time.
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We scored the modifications of joints according to
Melchiorre’s US score (13) as follows:

1. Joint effusion: (absent = 0; small = 1; moder-
ate = 2; large = 3).

2. Synovial hypertrophy with flags on PDUS (<3
flags = 1; >3 flags = 2).

3. Synovial hypertrophy without flags on PDUS:
thickness measured in mm (score 1: <1.5 mm;
score 2: 1.5-2.5 mm; score 3: >2.5 mm).

4. Fibrous septa: absent = 0; present = 1.

5. Haemosiderin deposition: it appears as a diffuse
hyperechoic signal (absent = 0; small = 1; moder-
ate = 2; large = 3).

6. Remodelling of bone: defined as joint surface irregu-
larity and incongruence (absent = O; present = 1).

7. Osteophytes: defined as marginal hypertrophic
bone formation (absent = 0; present = 1).

8. Bone erosion: defined as a cortical ‘break’ with an
irregular shape seen in the longitudinal or in the
coronal plane (absent = 0; present = 1).

9. Cartilage damage: absent = 0; hyperechogenic-
ity = 1; irregular profile = 2; calcification = 3.

Self-infusion of prophylaxis: evaluating the quality of its
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Prophylactic replacement therapy is the cornerstone of
treatment in severe haemophilia. Regular infusions
with clotting factor concentrate have been proven
effective to prevent bleeding, subsequent (joint) dam-
age, and positively affect the impact of haemophilia
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on daily life [1]. Patients or parents of younger
patients learn to infuse clotting factor concentrate in a
peripheral vein (i.v.) or a central venous access device
(CVAD) [2].

As even a single bleed may cause irreversible damage,
prophylaxis requires lifelong adherence and well-devel-
oped self-management skills [3]. The UKHCDO guide-
lines (United Kingdom Haemophilia Centre Doctors
Organisation) described that competence in venous
access technique as an important aspect of successful
prophylaxis [4]. In the Netherlands, these skills are
learned in an individualized training course with an
average of eight sessions (IQR: 4-14 visits) [2]. After
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ABSTRACT

BACKGROUND: Extracorporeal shockwave therapy (ESWT) is effective in reducing shoulder pain and improving function in calcific supra-
spinatus tendinopathy. Eccentric exercise has been introduced as an effective treatment choice for Achilles tendinopathy, but poor evidence
exists about its role in the treatment of rotator cuff tendinopathy.

AIM: To investigate if adding a supervised eccentric training of the shoulder abductor muscles could improve the outcome of ESWT.
DESIGN: Pre-post intervention pilot study with matched control-group.

SETTING: Outpatient, University Hospital.

POPULATION: Twenty-two subjects affected by painful supraspinatus calcific tendinopathy.

METHODS: The study-group was assigned to receive focal ESWT (f-ESWT) plus a supervised eccentric training (SET) of the shoulder abductor
muscles. The matched control-group received f-ESWT only. The post-treatment assessment at follow-up (T1) was performed nine weeks after
the enrollment (T0). We assessed shoulder pain and function by the means of a numeric rating scale (p-NRS) and a DASH scale. As secondary
outcome, we measured the isometric strength of the abductor muscles of the affected shoulder using a handheld dynamometer.

RESULTS: At T1, we recorded a significant decrease in pain (P<0.001) and an improvement in upper limb function (P<0.001) in both groups.
However, we observed no statistical differences in favor of the study-group, in terms of p-NRS and DASH total score. A mild increase (+13%
from baseline) of the maximum isometric abduction strength was noticed in the study group at T1.

CONCLUSIONS: Our findings did not support the hypothesis that adding a supervised eccentric training of the shoulder abductor muscles could
improve the outcome (pain and function) of shock wave therapy.

CLINICAL REHABILITATION IMPACT: Our study confirmed that f-ESWT is effective in reducing shoulder pain and improving function in
calcific supraspinatus tendinopathy. Adding a supervised eccentric training, focused on the abductor muscles, was useful to improve maximum
isometric abduction strength, but appeared to give no advantage in the short-term outcome of shock wave therapy.

(Cite this article as: Carlisi E, Lisi C, Dall’Angelo A, Monteleone S, Nola V, Tinelli C, et al. Focused extracorporeal shock wave therapy com-
bined with supervised eccentric training for supraspinatus calcific tendinopathy. Eur J Phys Rehabil Med 2018;54:41-7. DOI: 10.23736/S1973-
9087.16.04299-4)

Key words: Tendinopathy - Rotator cuff - Lithotripsy - Exercise.

Rotator cuff calcific tendinopathy, with particular in- remains unknown, mechanical overloading is actually
volvement of the supraspinatus tendon, represents considered the major cause.® 4 The current gold stan-
one of the most relevant causes of chronic shoulder dard in the therapy of tendinopathy of the rotator cuff
pain between 30 and 60 years of age.!-2 Although the remains a conservative approach.5 ¢ Efficacy on pain
precise mechanism of injury leading to tendinopathy control of corticosteroid injection and non-steroidal
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anti-inflammatory drugs is proven but usually limited in
time.% 7 Among the remaining conservative treatments,
extracorporeal shockwave therapy (ESWT) appeared
to provide beneficial effects in various insertional ten-
dinopathies and bone disorders.3-1© ESWT is effective
in reducing shoulder pain and improving function in
patients affected by supraspinatus calcific tendinopa-
thy.8-20 Conversely, there is lack of scientific evidence
confirming the efficacy of other physical therapies, such
as ultrasound and laser therapy.2- 5.6 Supervised exercise
has been shown to be as effective as surgery, in case
of shoulder impingement syndrome, in reducing pain
and improving function in both short and long-term
perspective.2l. 22 In the last decade, eccentric exercise
has been introduced as an effective treatment choice
for Achilles tendinopathy,?3-26 but poor evidence exists
about its role in the treatment of rotator cuff tendinopa-
thy.27.28 Jonsson, Bernhardsson and Camargo reported,
in subsequent non-randomized studies, an improvement
in pain and function after eccentric trainings of the rota-
tor cuff in chronic painful subjects with shoulder im-
pingement syndrome.29-3! In a randomized controlled
study, Maenhout concluded that adding an eccentric
exercise to a traditional rotator cuff training resulted
in a higher gain in abduction isometric strength.32 Un-
til now, a single study analyzed the combined effect
of shockwave therapy and eccentric exercise, but on
Achilles tendinopathy only.33 The same author previ-
ously demonstrated, in a randomized controlled trial on
patients with calcific insertional Achilles tendinopathy,
that shockwave therapy showed better clinical outcome
than eccentric training.34

The aim of this pilot study is therefore to investigate
if adding a supervised eccentric training of the shoulder
abductor muscles could improve the outcome of focal
ESWT (f-ESWT), with respect to shoulder pain, func-
tion and strength, in a population affected by supraspi-
natus calcific tendinopathy.

Materials and methods

In a single-institution pre-post intervention study
with matched control group, conducted from March
2013 to July 2015 in an outpatient rehabilitative set-
ting, we collected data on subjects affected by mono-
lateral painful supraspinatus tendinopathy. Inclusion
criteria were adult age (18 to 65 years), duration of

4
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shoulder pain of six weeks or longer, clinical signs of
sub-acromial impingement, normal passive glenohu-
meral range of movement and sonographic evidence
of rotator cuff calcific tendinopathy, with the supra-
spinatus tendon lonely or predominantly affected.
Exclusion criteria were general contraindication to
ESWT (pacemaker, pregnancy, bleeding disorders or
anticoagulant drug usage, cancer in the focal area),
history of rheumatologic disease, previous fractures or
surgery in the affected shoulder, full thickness tear of
the rotator cuff tendons, frozen shoulder, clinical signs
of cervical radiculopathy, corticosteroid injections or
other conservative therapies (except pharmacological
pain treatments) since the onset of the current pain
episode.

The study-group was assigned to receive f-ESWT
plus a supervised eccentric training (SET) of the shoul-
der abductor muscles; the control-group received f-ES-
WT only. The patients’ allocation was made according
to the criterion of age and sex homogeneity: for each
case enrolled in the study-group, we enrolled a +5-year-
old control of the same gender in the matched control-
group. At the beginning of the study, the first eligible
patient was assigned to the study-group, then we pro-
gressively assigned the following eligible patients to the
control-group, if “matchable” with one of the subjects
already treated in the study-group, or to the study-group
if not. A post-treatment evaluation (follow-up T1) was
performed nine weeks after the first f~-ESWT session
(TO).

Participants signed their consent in accordance with
the indications of the local ethical committee.

Procedures

Before the enrollment, a specialized-PRM physician
performed a clinical and an ultrasound examination of
the affected shoulder in patients eligible for inclusion.
The first f-ESWT session occurred one week after the
enrolment. A device powered by a piezoelectric genera-
tor (PIEZOSON 100PLUS, Richard Wolf GmbH, Knit-
tlingen, Germany) was used for f-ESWT. Participants
underwent the treatment in sitting position, the affected
shoulder lying on the side in internal rotation. At the be-
ginning of each treatment session, the humeral enthesis
of the supraspinatus tendon was targeted through a non-
inline sonographic focusing, using a linear probe (7.5-
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12 MHz) connected to an ultrasound scanner (MyLab™
Five, Esaote SpA, Genoa, Italy). All patients received
1700 pulses (frequency =4 Hz) with an energy flux den-
sity of 0.15 mJ/mm?2 once a week for three consecutive
weeks. We placed a coupling gel between the probes
and the skin.

Both groups were asked for a pain therapy-free pe-
riod (one week) before f-ESWT and to avoid pain-ex-
acerbating activities throughout the study protocol. In
case of transient severe pain exacerbations, we allowed
the use of paracetamol (1000 to 2000 mg daily) during
the treatment period, but we did not proceed to moni-
tor its assumption by means of a journal. We asked the
participants not to attend to any other treatment during
the study protocol.

After the third f-ESWT session, participants assigned
to the study-group started a six-week SET.

They attended four supervised physiotherapy ses-
sions, twice a week for the first two weeks of training.

From the first session, they were educated to repro-
duce daily, at home, an eccentric exercise for the abduc-
tors muscles of the affected shoulder, using an elastic

Figure 1.—Eccentric full-can abduction exercise: A) starting position;
B) the elastic band is tensed up; C) eccentric phase.
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resistance band, as visualized in Figure 1. In particular,
they were trained to perform the eccentric phase of the
exercise at a speed of 5”/repetition, maintaining a full
can modality (thumb up). We added stretching exercises
for the anterior and posterior region of the shoulder be-
fore and after each training session. Each time the study-
group participants returned to the clinic to perform the
remaining three supervised sessions, a physiotherapist
checked out the technique of execution, increasing the
number of the series and the elastic resistance, in order
to keep the intensity of the exercise through a mild pain
(a value lower than 4 on a pain numeric rating scale).
During the first two weeks of training, the exercise dos-
age provided for a progression from one to three series
of 10 repetitions, with a pause of one minute between
the series. During the residual four weeks, we asked
them to continue the program daily, without supervi-
sion, at home.

Outcome assessment

At baseline, we recorded demographics, pain dura-
tion and localization (side) of the pathology.

At TO and T1, we studied all participants for shoul-
der pain and function as primary outcome. We ana-
lyzed pain and function respectively by the means of
a pain-on-movement numeric rating scale (p-NRS),
ranging from zero (“no pain”) to 10 (“the worst imag-
inable pain”), and a DASH scale, a self-administered
questionnaire designed to measure functional per-
formances and symptoms of the upper limb.35-37 The
DASH scale ranges from zero (no functional limita-
tion) to 100 (complete shoulder inability). Each item
of the DASH scale ranges from one (no difficulty) to
five (unable to complete the task). We were particu-
larly interested in two items, which reflect typically
sub-acromial pain-exacerbating active movements:
item number 6 (“place an object on a shelf above your
head”) and item number 15 (“put on a pullover sweat-
er”). As secondary outcome, we measured the isomet-
ric strength of the abductor muscles of the affected
shoulder, using a handheld dynamometer (TRACKER
freedom wireless v.5 software, JTECH Medical). We
performed the test, at TO and at T1 follow-up, with
patients in sitting position, the upper limb at 40° of
shoulder abduction from the trunk, in neutral humeral
rotation and with the elbow extended. During the test,
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we used standardized verbal instructions to achieve
the maximal isometric effort, as the examiner pushed
down the affected limb with the dynamometer at the
forearm level. The examiner repeated each measure-
ment twice and registered the maximum value of iso-
metric strength expressed (Isom Fmax), measured in
newtons (N).

Statistical analysis

The Shapiro-Wilk test was used to analyze the normal
distribution of quantitative variables; the results were
expressed as mean values and standard deviation (SD)
as they were all normally distributed; qualitative vari-
ables were summarized as counts and percentages. ¢-test
for paired data was used to analyze pre-post therapy dif-
ferences and #-test for independent data for comparisons
between groups.

A regression model for repeated measures was use
to adjust for the p-NRS in the comparisons of Isom
Fmax at TO. A P<0.05 was considered statistically sig-
nificant and all tests were two-sided. Data analysis was
performed with STATA statistical package (release 14,
2015; Stata Corporation, College Station, TX, USA).

Results

Twenty-six patients fulfilled the inclusion criteria
during the observation period. We excluded two of them
because of a recent corticosteroid injection treatment;
two further patients refused to participate. Finally, we
enrolled 22 participants. Data about basic demograph-
ics, pain duration and localization (side) of the pathol-
ogy are shown in Table I. At baseline, we observed no
statistical differences between groups in terms of side
affected (P=0.39) and duration of pain (P=0.58). No pa-
tient was lost at 9-week follow-up.

All the participants felt the f~-ESWT unpleasant but
tolerable. No patients stopped the therapy because of
the pain. We recorded no local side effect; one patient
referred a mild and transient dizziness at the end of the
third session of treatment. The eccentric loading was
well tolerated by the patients of the study-group, who
reported mild shoulder pain during exercise, always
promptly disappearing at rest.
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TABLE I.—General assessment data and outcome measures at base-
line (T0) and at follow-up (T1).

Variables Control group  Study group P value
Sample 11 11

Sex female/male 7/4 7/4 1
Mean age, years 49.5+8.6 50.3£9.1 0.8309
Pain onset, months 6.2+6.7 4.843.3 0.5724
Painful side, right/left 5/6 8/3 0.387
p-NRS at TO 6.4+1.6 5.3+1.5 0.113
p-NRS at T1 2.942.7 1.4+1.1 0.1014
DASH total score at TO 39.1+14.6 34.8+14.6 0.5005
DASH total score at T1 18.8+16.8 16.1£9.7 0.6440
DASH item6 at TO 3.54+0.7 3.2+1 0.4826
DASH item6 at T1 2+1 2.1+0.6 0.7735
DASH item15 at TO 3+0.9 2.5+1 0.3360
DASH item15 at T1 2+1.3 1.7+0.7 0.5109
Isom F,, at TO, newtons 125.6+37 101.5+44 0.2000
Isom F,,, at T1, newtons 129.4+25.1 116.7£51.5 0.4765

max

Data is presented as mean + SD.
p-NRS: pain Numeric Rating Scale; DASH: Disability of the Arm, Shoulder and
Hand scale; Isom F,,: maximum value of isometric abduction strength.

Primary outcome: pain and function

Group data for all outcome measures at TO and T1
are reported in Table I. We observed no statistical dif-
ferences between groups in terms of p-NRS (P=0.11)
and DASH total score (P=0.5) at baseline. Comparisons
between groups (expressed in delta values TO-T1), are
shown in Table II and in Figure 2.

At follow-up, we recorded a statistically significant
decrease in pain-NRS (P<0.001) and an improvement
in upper limb function (P<0.001), measured by DASH
total score, in both groups (Table I). However, we ob-
served no statistical differences in favor of the study-
group, in terms of p-NRS (P=0.65) and DASH total
score (P=0.84), as visualized in Table II and Figure 2.
DASH item 6 and 15 followed the same trend as DASH
total score (Tables I, II).

TABLE Il.—Outcome measures: pre-post treatment differences
(T0-T1).

Variable (TO-T1 difference) Control group  Study group P values
p-NRS 3.45+2.07 3.82+1.6 0.6496
DASH total score 20.32423.01  18.79+£9.97 0.8425
DASH item6 1.4+1.17 1.11£0.78 0.5413
DASH item15 1.3+1.42 0.89+0.6 0.4318
Isom F,,,, newtons -3.82429.99 -15.11+18.97 0.3409

max>»

p-NRS: pain Numeric Rating Scale; DASH: Disability of the Arm, Shoulder and
Hand scale; Isom F,,.: maximum value of isometric abduction strength.

max*
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Figure 2.—Comparison between groups expressed in ATO-T1. No dif-
ferences between groups were found in the statistical analysis. An in-
crease of 13% from the baseline maximum isometric abduction strength
was observed in the study group at T1 (P=0.34).

Secondary outcome: strength

Values of maximum isometric strength in shoulder
abduction are expressed in Table 1.

At TO, the study-group expressed slightly lower
values of maximum isometric strength in the affected
shoulder than the control-group, but this difference
was not statistically significant (P=0.2). The regression
model excluded that such baseline difference might
have depended on the p-NRS values. A mild increase
of maximum isometric strength in shoulder abduction
at 40° (+13% from baseline) was noticed in the SET-
performing group at T1, however not statistically sig-
nificant (Figure 2).

Discussion

Our findings did not support the hypothesis that add-
ing a supervised eccentric training of the shoulder ab-
ductor muscles could improve the outcome (pain and
function) of f~ESWT in the treatment of calcific supra-
spinatus tendinopathy. Our study confirmed that f-ES-
WT is effective in reducing shoulder pain and improv-
ing function, but we observed no statistical differences
in favor of the SET-performing group after treatment.
Nevertheless, we found a mild but not significant in-
crease (+13% from baseline) in the maximum isometric
abduction strength after the SET.

Our findings should be read to the light of the fol-
lowing pending arguments. First, few studies have
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been published about the effectiveness of an eccentric
training program for rotator cuff tendinopathy, so poor
evidence exists about the use of this type of exercise.
In most cases, those studies enrolled subjects affected
by sub-acromial impingement syndrome, excluding
patients with tendon tears, but not clearly defining the
cause of sub-acromial pain.2’-37 Second, the way of
action of both shockwaves therapy 3840 and eccentric
training 28 41, 42 is based on a mechano-transduction
pathway but the precise biological mechanism of action
is not yet fully understood.* Third, even in presence of
a potential rationale of a combined use of shockwaves
and eccentric training, a single study analyzed the clini-
cal outcome of such a strategy. In 2009, Rompe re-
ported better results (therapeutic success in 82% of the
cases) of a combined use of eccentric training plus ra-
dial ESWT versus eccentric loading alone (56%) in the
treatment of mid-portion Achilles tendinopathy.33 More
recently, Kvalvaag proposed a new study protocol to in-
vestigate the efficacy of a combined use of radial ESWT
and supervised exercises (including eccentric exercises)
in patients affected by sub-acromial shoulder pain,*3 but
further studies are needed to confirm the efficacy of ec-
centric exercise in improving the outcome of ESWT in
this field.

With regard to the exercise protocol, we chose a su-
pervised eccentric exercise for shoulder abductor mus-
cles only, in order to keep the training simple and home
reproducible and to improve patients’ compliance. We
selected the supine position in order to obtain a better
scapulothoracic joint stabilization and a better upper-
spine muscles relaxation than the upright position, re-
lying on the fact that the elastic band and the full-can
modality would have reduced the impingement-effect
linked to the supine position. The option of a full-can
modality of exercise was justified by the fact that the
supraspinatus activity is optimized in this position, with
reduced deltoid recruitment.#+ 45 There is a lack of evi-
dence regarding those factors which might influence the
outcome of an eccentric training, in particular about the
duration. Previous works are heterogeneous in terms of
dosage, duration (6 to 12 weeks) and modality of ex-
ercise: Jonsson focused on a supraspinatus-deltoid ec-
centric strengthening lasting 12 weeks,2° Bernhardsson
on a supraspinatus plus infraspinatus 12 weeks eccen-
tric training,30 Camargo proposed a 6 weeks eccentric
isokinetic training for shoulder abductors, reporting a
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significant decrease in pain and disability.3! A single
randomized controlled trial by Maenhout pointed-out
that adding an eccentric exercise to a traditional rotator
cuff training resulted in a higher gain (15%) in abduc-
tion isometric strength, but was not more effective in
decreasing pain and improving function after 12 weeks
of training.32 In comparison to the literature, the shorter
duration (six weeks) of our exercise protocol should
not have influenced the outcome, since Maenhout re-
ported a significant increase in isometric abduction
strength at the 6t week of training, but not from the
6th to the 12th week. He also reported that most of the
clinical improvement also took place during the first six
weeks of training. In fact, the performance of our study-
group at follow up is in line with the results reported
by Maenhout.32 The lack of a longer follow-up, instead,
could have negatively influenced our understanding of
the SET outcome, masking the longer benefits of this
type of exercise, since the supposed biological effects
usually require a longer period to consolidate.28

Finally, it might be interesting to compare the maxi-
mum isometric strength values of our sample to the
healthy population. In 2009, a Danish group of authors
reported a set of reference measures for maximal iso-
metric muscle strength of the major body muscles. If we
try to approximate a comparison, taking into account
the technical differences in measurement and adjusting
for the lever arm, the maximum isometric abduction
strength values of our population at baseline appear to
be about in line with those of the youngest group of
Danneskiold-Samsge.46

Limitations of the study

The present study has several limitations. First, the
small number of patients enrolled. Given the small size
and the not randomized design of this pilot trial, the
present falls under the “hypothesis-concerning” type
of study. Second, as mentioned earlier, the lack of a
longer follow-up prevented further comparisons with
the previously published literature and the evaluation
of the impact of our exercise program on the medium
and long-term. However, one of the main problem in the
conservative management of tendinopathy is the long
duration of the treatments, so that most patients are usu-
ally poorly compliant. For such reason, and expressing
an everyday practice need, we focused our approach on
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treating and evaluating our sample in a short-term out-
come. Third, the investigators could not be blinded to
the group assignment, but the influence of their expec-
tations about the outcome was probably marginal, since
both groups showed marked improvement over time.

Conclusions

f-ESWT is effective in reducing shoulder pain and
improving function of patients affected by calcific su-
praspinatus tendinopathy. Adding a supervised eccentric
training, focused on the abductor muscles, brought to
a mild improvement in maximum isometric abduction
strength, but appeared to give no advantage in the short-
term outcome (pain and function) of shockwave therapy.
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Abstract. - OBJECTIVE: To provide informa-
tion on the clinical presentation of sciatic neu-
ropathy and its management in a real-world set-
ting, and to analyze the effects of a multimodal
approach based on the association of physical
and pharmacological therapy.

PATIENTS AND METHODS: A multicentric ob-
servational prospective study was conducted in
44 ltalian tertiary centers specialized in Physical
Medicine and Rehabilitation, Orthopedics, Neu-
rology, Neurosurgery, and Rheumatology. To de-
velop a shared management of LPB with sciat-
ica, a dedicated clinical record was proposed
to collect data about diagnosis, treatment, and
outcomes. Pain, disability, and quality of life
were recorded trough validated questionnaires
at baseline and after a two-month follow-up.

RESULTS: 394 patients (age, mean + SD 55.7 +
14.1 years, 57.1% females) with chronic LBP and
sciatica were enrolled in the study. The charac-
teristics of the selected group showed a certain
variability in the clinical presentation. At base-
line, patients received several different thera-
peutic options among physical, pharmacolog-
ical and neurotrophic treatments. A subgroup
of 312 patients was treated with a combination
of neurotrophic agents containing alpha-lipoic
acid (ALA). After a two-month follow-up, a gen-
eral improvement in both perceived pain and
functional disabilities was observed. A signifi-
cant improvement (p < 0.001) in the Pain Numer-
ic Rating Scale (NRS), Roland e Morris Disability
Questionnaire (RMDQ) and Brief Pain Inventory
(BPI) Italian short version was observed.

CONCLUSIONS: Sciatic neuropathy is a multi-
faceted condition managed by means of a wide
spectrum of therapeutic options. The results of

this study suggest that a multimodal approach
based on the association of ALA with physical
and pharmacological therapies can be benefi-
cial in the treatment of LBP with sciatica.

Key Words:

Mesh terms) low back pain, Sciatic neuropathy,
Complementary therapies, Pain management, Al-
pha-lipoic acid.

Introduction

Chronic low back pain (LBP) with sciatica is
defined as pain and discomfort, localized below
the costal margin and above the inferior gluteal
folds, with referred leg pain persisting for at least
12 weeks'”.

Sciatic neuropathy is among the most com-
mon peripheral neuropathies, since it is es-
timated to affect 5 in every 10000 Western
adults®. Thus, it represents a social problem
both in terms of patients’ suffering and health
costs for treating the progression of the dis-
ease. More generally speaking, LBP of at least
moderate intensity and duration has an annual
incidence in the adult population of 10-15% and
a prevalence of 15-30%. It becomes increas-
ingly frequent in patients older than 65 years.
Therefore, a relevant number of elderly people,
approximately one out of every three to four,
suffers from low back pain?.
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Chronic LBP with sciatica shows a broad range
of clinical manifestations and consequences on
patients’ lives, from a preserved functionality
in spite of pain to a severe disability or an inter-
ference with sleep by persistent back pain and
radicular pain and paresthesia'”. Chronic LBP
with sciatica is a quite common cause of long-
term disability in middle-aged people and, due
to its resistance to pharmacological and surgical
interventions, requires a multimodal and multi-
disciplinary approach'.

The economic burden of chronic LBP, in gen-
eral, is relevant, spine diseases being fifth in
terms of hospitalization/inpatients costs and first

as a cause of absenteeism and burden of disabil-
8

1ty°.

The optimal management of chronic LBP with
sciatica is still a matter of debate. A large panel
of therapeutic options is available>*-'2.

Surgery doesn’t seem to be a first choice treat-
ment for radicular neuropathy, except the cases
in which it can’t be avoided. A systematic review
with meta-analysis of cohort studies revealed that
patients with sciatica still experience pain and
disability 5 years after surgery’.

Non-pharmacologic therapies for chronic LBP
with sciatic neuropathy include acupuncture, ex-
ercise therapy, massage therapy, yoga, cognitive
behavioral therapy or progressive relaxation, spi-
nal manipulation, and intensive interdisciplinary
rehabilitation. Although the level of supporting
evidence for the different therapies varies from
fair to good, at the moment there is no consensus
about a first choice treatment’'.

Notably, recent evidence suggests that a multi-
modal and multidisciplinary approach involving
orthopedics, physiatrists, rheumatologists, and
neurologists may be the most appropriate for
sciatic neuropathy. That approach also implies
a detailed knowledge of pathophysiological and
clinical data in order to obtain a 360-degree
framework of the condition and to address the
priority needs in its management.

This study focused on patients with chronic
LBP with sciatica, is part of a wider project aimed
at proposing an appropriate and shared manage-
ment at a national level of all patients with periph-
eral compression neuropathy (e.g. carpal tunnel
syndrome and sciatic neuropathy)?. Thus, the
Management of Peripheral Neuropathies Study
Group, composed of Specialists in Physical and
Rehabilitation Medicine, Orthopaedics, Neurolo-
gy, Neurosurgery, Rheumatology, Anesthesiolo-
gy and Pain Medicine, has designed (March-May

1654

2012) and conducted for the following 14 months
(May 2012-June 2013) this observational study
aimed at providing an updated picture of chronic
LBP with sciatica, including the clinical charac-
teristics of the patients (etiology, location, sever-
ity, duration) and the management of the disease.
Participating centers were outpatients care ser-
vices in hospitals or in centers for outpatients
care, both public or private, spread throughout
Italy.

To develop a shared management of LPB with
sciatica, a dedicated clinical record was proposed
to collect data about diagnosis, treatment, and
outcomes.

The main objectives were to determine the
clinical and demographic characteristics of pa-
tients, the concomitant diseases and the response
to the multimodal treatment proposed.

As regards diagnosis, we included in the clin-
ical report the etiology, location, clinical charac-
teristics of the disease, a complete physical exam-
ination including Lasegue’s and Wassermann’s
maneuvers and osteotendinous reflexes, in order
to propose a single shared protocol for the diag-
nosis of the compression neuropathy.

Previous diagnostic procedures, previous and
ongoing treatments (physical therapy, pharmaco-
logical therapy or neurotrophic agents) were also
included in the clinical report.

The Study Group decided to recommend the
use of neurotrophic agents, and in particular of
alpha-lipoic acid (ALA), because of the increas-
ing evidence of effectiveness in neuropathic pain
and considering the good tolerability of the treat-
ment'?%,

ALA is an antioxidant that has been recently
identified as a first-choice treatment for chronic
neuropathic pain', because of the proven effec-
tiveness compared to placebo in the treatment of
neuropathic pain'*-22.

ALA exerts a protective effect on the nerve
fibers, acting on the nerve inflammation and
the progression of nerve damage. Furthermore,
it does not interfere with other pharmacological
treatments and is generally well tolerated?, so
we decided to recommend its use as an adjuvant
for the treatment of neuropathy in the patients
enrolled in the study.

The study group recommended a multimodal
treatment, including physical, pharmacological
and neurotrophic therapies, but decided not to
give a precise indication about which treatment
to select within the various options. This decision
was taken in order to observe the current man-
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agement of sciatic pain in a real world setting.

At the same time, the study was designed to
provide a feedback on the efficacy of current
clinical practice and of the multimodal approach
proposed, through the registration of clinical da-
ta at baseline and at the end of the follow-up.
The Study Group selected the parameters to be
evaluated and the questionnaires to be adminis-
tered on the basis of the international literature.
Among the questionnaires, the Numeric Rating
Scale (NRS)*?7 was adopted by Pain in Europe
(http:/www.paineurope.com), the European sur-
vey about chronic pain; the Roland and Morris
Disability Questionnaire (RMDQ)*»% is aimed
at evaluating disability; the Brief Pain Invento-
ry-short form (BPI)*** is focused on measuring
pain and its interference on activities of daily liv-
ing; the Short Form-12 Health Survey (SF-12)**3*
is used to evaluate the quality of life.

Patients and Methods

Study Design

The observational study was carried out be-
tween May 2012 and June 2013, enrolling 394
consecutive patients with chronic LBP with sci-
atica followed in 44 specialized Italian centers
participating in the Management of Peripheral
Neuropathies Study Group (see the list of partic-
ipating centers).-

The main objectives were to determine (i) the
pattern of this condition; (ii) the concomitant dis-
eases and the characteristics of patients; (iii) the
response to treatments.

Patients of both genders older than 18 years
with chronic (>12-week duration) LBP with sciat-
ica were included.

A model of dedicated clinical record was devel-
oped to homogeneously collect the most relevant
data about diagnosis, monitoring, and outcomes.

The study was conducted in accordance with
the current guidelines of good clinical practice
(GCP) regulations relating to clinical trials and
the Declaration of Helsinki and was approved by
the local Ethics Committee.

Informed consent was obtained from all the
patients after explaining the aim of the work and
the relevance of the questionnaires.

Data Collection

At baseline, the following information was col-
lected: demographic data (age, gender, anthropo-
metric data); lifestyle and work activity and their

relation to the condition; referral from general
practitioners (GP) or specialists; comorbidities;
actiology, location, and clinical characteristics of
the compression neuropathy; complete physical
examination including Lasegue’s and Wasser-
mann’s maneuvers and osteotendinous reflexes;
previous diagnostic procedures, previous and on-
going treatments (physical therapy, pharmaco-
logical therapy, or neurotrophic agents used for at
least 10 days consecutively).

Patients were asked to state if they considered
the previous treatments effective or not.

Pain Assessment
The pain was assessed by means of stand-

ardized questionnaires whose Italian translations

have been previously validated: the NRS, the

RMDAQ, the Italian version of the BPI, and the

SF-12 questionnaire.

The NRS*? is a segmented numeric horizon-
tal bar on which patients select a whole number
(from 0 “no pain” to 10 “worst possible pain”)
that best reflects the intensity of their pain at rest
and on movement. It has become a widely used
instrument for pain screening and is ubiquitous
as a screener in many health care environments.

The RMDQ?** is a patient-reported measure
of back pain which explore the patients’ ability
to perform 24 activities of daily living. Items
are scored to yield a total score from 0 “no disa-
bility” to 24 “maximum disability”. It is used to
assess the patients’ subjective rating of perceived
disability and helps the clinician to address the
functional limitations of the patients. Scores were
categorized as follows:

* From 0 to 9: sub-acute or chronic LBP with
mild disability (may be managed by the gener-
al practitioner);

* From 10 to 13: sub-acute or chronic LBP with
a moderate disability;

* > 14: sub-acute or chronic LBP with severe
disability (a multimodal and multidisciplinary
management is needed).

The BPI*® is a self-administered assessment
tool which measures pain interference. It consists
of 9 items measuring interference, experience of
pain on the current day, and localization of pain
occurrence. Scores are assigned on a scale from
0 “does not interfere” to 10 “completely inter-
feres”. Its short form® is used for clinical trials
and translated in foreign languages, as in the case
of the short Italian version named BQVD, Breve
Questionario per la Valutazione del Dolore).
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Scores were categorized as follows:
* Factor 1 — Pain intensity (range 0-50);
* Factor 2 — Affective interference (range 0-30);
* Factor 3 — Activity interference (range 0-30).

The SF-12% is a generic health status meas-
ure including 12 items which yield a profile of
functional health and well-being. It is recom-
mended for self-administration, brevity, simplici-
ty, validity and reliability.

Statistical Analysis

Quantitative variables were reported as mean
+ standard deviation (SD) and range, qualitative
variables as absolute and relative frequencies.
Data were summarized in tables and figures as
appropriate.

The data collected were analyzed by standard
descriptive statistics.

The intragroup differences in NRS, RMDQ,
BPI (baseline vs. end of follow-up) were assessed
by means of paired #-test. Differences have been
considered significant where p < 0.05.

As regards the SF-12, we only reported the
variation of the answers to each item, so as to
point out which ones were more influenced by
the treatments.

No direct comparison of the treatments was
performed.

No missing data have been replaced and no
replacement policy has been implemented; as a
matter of fact, the analysis fully reflects the ob-
served values.

The statistical analysis has been performed
using the software SPSS Statistical Package, ver-
sion 16.0 (SPSS Inc., Chicago, IL, USA).

Results

Patients

Baseline characteristics of the 394 patients (age,
mean + SD 55.7 + 14.1 years, 57.1% females) with
chronic LBP with sciatica enrolled in the study
are reported in Table I. Among all patients, 12.4%
were menopausal and 2% pregnant women.

For the majority of patients (63.5%) time
since the initial diagnosis ranged from 3 to 12
months, while for the others initial diagnosis was
made more than one year before enrolment. The
most common comorbidities were osteoarthritis
(28.2%), diabetes (19.3%), osteoporosis (17%),
thyroid disorders (10.9%) and rheumatoid arthri-
tis (3.6%).

1656

Physical Examination

Following physical examination, patients were
classified as having: sciatica (82.7%, n = 326),
low back pain (9.4%, n = 37), cruralgia (3.6%, n =
14). The diagnosis after the physical examination
was missing in 17 (4.3%) patients.

As regards semiotic maneuvers a positivity in
Lasegue’s test was observed in 68.8% of patients,
and a positivity in Wassermann’s test in 30.2%
of patients. Osteotendinous reflexes were normal
in 47.2%, reduced in 36.3%, absent in 3.5% of
patients. Muscle wasting was observed in 26.7%
of patients.

49.7% of patients reported diurnal paresthesia
and 45.9% reported nocturnal paresthesia.

Instrumental Diagnostic Procedures
Considering diagnostic imaging, 52.3% (n =
206) of patients underwent conventional X-ray,

Table I. Demographic and clinical characteristics of patients
at baseline.

All patients

(N = 394)
Gender no. (%)
- Female 225 (57.1%)
- Male 169 (42.9%)
Age (years) 557+ 14.1
mean + SD (range) (25-87)
Body weight (kg) 734+12.9
mean + SD (range) (47-120)
Height (cm) 168.7 £ 8.5
mean + SD (range) (140-197)
BMI (kg/m?) 26.1+4.2
mean + SD (range) (17.9-43.8)
BMI categories (reference values) no. (%)
- Underweight (< 18.5 kg/m?) 2 (0.5%)

- Normal weight (18.5-24.9 kg/m?)
- Overweight (25-29.9 kg/m?)

165 (41.9%)
143 (36.3%)

- Obesity (=30 kg/m?) 62 (15.7%)
-ND 22 (5.6%)
Smoking habit no. (%)

1. No 226 (57.3%)
2. Yes 122 (31.0%)
-ND 46 (11.7%)
Work activity no. (%) no. (%)

1. Blue collar 59 (15.0%)

2. White collar
3. Homeworker

103 (26.1%)
82 (20.8%)

4. Retiree 79 (20.1%)
5. Others 63 (16.0%)
-ND 8(2.0%)
Work-related chronic back pain no. (%)

1. No 169 (42.9%)
2. Yes 80 (20.3%)
3. Uncertain 106 (26.9%)
-ND 39 (9.9%)

ND: Not determined.
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Table Il. Baseline treatments before enrolment.

Patients Clinical response
treated
(no.) No Yes ND

Physical therapy no. (%)
Corset 89 25 (28.1%) 51 (57.3%) 13 (14.6%)
Laser/Carbon dioxide laser 66 34 (51.5%) 19 (28.8%) 13 (19.7%)
Electroanalgesia 36 21 (58.3%) 6 (16.7%) 9 (25.0%)
Ultrasound 51 27 (52.9%) 14 (27.5%) 10 (19.6%)
TENS 85 44 (51.8%) 27 (31.8%) 14 (16.5%)
Diadynamic 42 23 (54.8%) 7 (16.7%) 12 (28.6%)
Others 24 13 (54.2%) 8(33.3%) 3 (12.5%)
Pharmacological therapy no. (%)
NSAIDs 226 86 (38.1%) 97 (42.9%) 43 (19.0%)
Corticosteroids (oral) 88 19 (21.6%) 52 (59.1%) 17 (19.3%)
Corticosteroids (infiltration) 43 7 (16.3%) 19 (44.2%) 17 (39.5%)
Paracetamol 94 49 (52.1%) 37 (39.4%) 8 (8.5%)
Opioids 42 6 (14.3%) 25 (59.5%) 11 (26.2%)
Others 29 14 (48.3%) 11 (37.9%) 4 (13.8%)
Neurotrophic therapy no. (%)
ALA 37 6 (16.2%) 24 (64.9%) 7 (18.9%)
Carnitine 46 16 (34.8%) 9 (19.6%) 21 (45.7%)
B complex vitamins 61 21 (34.4%) 9 (14.8%) 31 (50.8%)
Others 9 4 (44.4%) 4 (44.4%) 1 (11.1%)

574% (n = 226) nuclear magnetic resonance
(NMR), and 17.5% (n = 69) computed tomogra-
phy (CT). Electromyography was performed in
10.7% (n = 42) of patients.

Final Diagnosis

All in all, the most prevalent conditions were
herniated disc in 53.8% (n = 212) of patients and
disc space narrowing in 11.9% (n = 47).

Baseline Treatments Before Enrolment

Previous treatments before enrolment had
been prescribed by the GPs in 62.9% of pa-
tients, by a specialist in 32.5%. The response
to previous treatments, classified in three
main categories (physical therapy, pharma-
cological therapy, and neurotrophic therapy),
is reported in Table II. Physical therapy in-
terventions were associated to low response
rates (in general less than a third of patients)
with the exclusion of corset (57.3% of respond-
ers), TENS (31.8%), laser/carbon dioxide laser
(28.8%), and ultrasound (27.5%). Response
rates to pharmacological therapy ranged be-
tween 39.4% and 59.5% with the different op-
tions. Among neurotrophic medications, on-
ly ALA obtained satisfactory response rates
(64.9%).

Prescribed Treatments

The prescribed treatments at baseline, classi-
fied in the same three main categories, are report-
ed in Table III.

A wide variability in the interventions was ap-
parent. The most prescribed physical treatments
were TENS (28.9%) and corsets (26.1%).

Table lll. Prescribed treatments.

All patients

No. (%)
Physical therapy
Corset 103 (26.1%)
Laser/Carbon dioxide laser 60 (15.2%)
Electroanalgesia 34 (8.6%)
Ultrasound 47 (11.9%)
TENS 114 (28.9%)
Diadynamic 28 (7.1%)
Others 104 (26.4%)
Pharmacological therapy
NSAIDs 135 (34.3%)
Corticosteroids (oral) 59 (15.0%)
Corticosteroids (infiltration) 33 (8.4%)
Paracetamol 101 (25.6%)
Opioids 75 (19.0%)
Others 40 (10.2%)
Neurotrophic agents
ALAnerv ON 226 (57.4%)
ALA600 SOD 86 (21.8%)
Carnitine 27 (6.9%)
B complex vitamins 14 (3.6%)
Others 10 (2.5%)
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As regards pharmacological therapy,
NSAIDs and paracetamol (34.3% and 25.6%,
respectively) were more frequently used than
corticosteroids (oral 15% and infiltration 8.4%).
A considerable amount of cases (19%) required
opioids.

Among neurotrophic agents, the most pre-
scribed were ALAnerv ON® (ALA 300 mg,
gamma-linolenic acid, GLA, 180 mg, honokiol
27 mg, selenium 25 pg, vitamin Bl 1.05 mg,
vitamin B2 1.2 mg, vitamin B5 4.5 mg, vita-
min B6 1.4 mg, vitamin E 7.5 mg, and seleni-
um 25 pg; Alfa Wassermann, Bologna, Italy)
and ALA600 SOD® (ALA 600 mg, superoxide
dismutase, SOD, 140 IU/day, vitamin E 7.5
mg, and selenium 25 pg; Alfa Wassermann,
Bologna, Italy). The associations have been
prescribed to 57.4% and 21.8% of patients, re-
spectively. The use of carnitine or B complex
vitamins was relatively limited, accounting for
approximately 10%.

At the final evaluation after a two-month fol-
low-up, the compliance to treatments and the
need for dose changing were recorded.

Physical therapy was completed as planned in
65.2% of patients.

Considering pharmacological therapy, daily
administration schedule was unchanged in 72.1%
of patients and withdrawn in 1.5%; while a dose
increase was needed in 9.4% of patients, and a
dose reduction in 4.1%.

Considering neurotrophic therapy, daily ad-
ministration schedule was unchanged in 78.7%
of patients and withdrawn in 2.5%; while a dose
increase was needed in 4.1% of patients, and a
dose reduction in 3.8%.

An analysis of patients’ characteristics ac-
cording to the prescribed treatments is report-
ed in Table IV. The analysis focuses on the
association of physical, pharmacological and
neurotrophic therapies and their prescription
according to age, gender and intensity of pain
(mild, moderate, severe according to the NRS
scale). We observed a good adherence to the
recommendation of the Study Group to adopt a
multimodal strategy, with a greater prescription
of all the three categories of treatments (neuro-
trophic, pharmacological and physical) in the
patients with the higher levels of pain.

Pain and Disability Scores

At the end of the study, a general improvement
in both perceived pain and functional disabilities
was observed.

Specifically, the NRS (cases assessed, baseline
vs. end of follow-up 360 vs. 341) significantly
improved in both pain at rest (baseline vs. end of
follow-up, mean = SD 6.6 £2.2 vs. 2.1 £ 1.8, p <
0.001) and pain on movement (7.6 £ 1.9 vs. 2.6
1.8, p <0.001).

Table IV. Prescribed treatments according to patients’ characteristics and pain intensity.

Prescribed therapy
NO NT NT
(Phys T or Phar T NT NT + Phys T
or both) NT + Phys T + Phar T + Phar T Total
Patients No. 33 25 44 87 205 394
Age
< 65 years 24 (75.0%) 15 (60.0%) 29 (67.4%) 63 (73.3%) 149 (73.0%) | 280 (71.8%)
> 65 years 8 (25.0%) 10 (40.0%) 14 (32.6%) 23 (26.7%) 55(27.0%) | 110 (28.2%)
Gender
- Female 17 (53.1%) 18 (72%) 23 (54.8%) 45 (51.7%) 119 (58.6%) | 222 (57.1%)
- Male 15 (46.9%) 7 (28.0%) 19 (45.2%) 42 (48.3%) 84 (41.4%) | 167 (42.9%)
NRS at rest
Mild (1-3) 2 (7.7%) 4 (16.6%) 5 (12.2%) 8 (10.1%) 7 (3.7%) 26 (7.3%)
Moderate (4-6) 9 (34.6%) 10 (41.7%) 17 (41.5%) 18 (22.8%) 67 (35.7%) | 121 (33.8%)
Severe (7-10) 15 (57.7%) 10 (41.7%) 19 (46.3%) 53 (67.1%) 114 (60.6%) | 211 (58.9%)
NRS on movement
Mild (1-3) 0 (0%) 1 (4.2%) 1(2.4%) 1 (1.2%) 7 (3.7%) 10 (2.8%)
Moderate (4-6) 1 (4.0%) 10 (41.6%) 16 (39.1%) 16 (19.8%) 35 (18.5%) 78 (21.6%)
Severe (7-10) 24 (96%) 13 (54.2%) 24 (58.5%) 64 (79.0%) 147 (77.8%) | 272 (75.6%)

NT: Neurotrophic Therapy; Phys T: Physical Therapy; Phar T: Pharmacological Therapy.
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Figure 1. Roland and Morris Disability Questionnaire
(RMDAQ) at baseline and at the end of treatment.

The RMDQ mean proportion of positive
responses (cases assessed 203 vs. 192) passed
from 14.1 + 5.5% to 5.8 + 4.3% (p < 0.001)
(Figure 1). For all the items a trend towards
a reduction (ranging from —3% to —59%) was
observed.

An improvement in all three factors of BPI
short Italian version was recorded (factor 1, pain
intensity 284 = 93 vs. 111 + 84; factor 2, affective
interference 150 & 76 vs. 47 £ 57; factor 3, activity
interference 186 + 65 vs. 74 £ 59, p <0.001 for all).
Pain relief from any treatment in the last 24 hours
was reported more frequently at the end of the
study (39.6 + 20.6% vs. 60.4 + 29.2%, p < 0.001).

An improvement in all the SF-12 items was
observed (Table V).

Discussion

This observational study with descriptive pur-
poses provides a “real life” representation of
chronic LBP with sciatica in Italy, in terms of
patients’ characteristics and therapeutic interven-
tions.

The group of patients selected is likely repre-
sentative of the whole population suffering from
this condition: young-elderly, the onset of signs
and symptoms generally occurring in the last 12
months, a broad range of causes, clinical pres-
entation and radiologic features.

However, the presence of pain and disability
is a quite common aspect, confirming the high
burden on health and on quality of life of chronic
LBP with sciatica.

Similarly, a wide variability in the management
of the disease is apparent. This is consistent with
the fact that guidelines do not express homoge-
nous and straightforward recommendations®!'.

Notably, according to the Italian Diagnostic,
Clinical and Therapeutic pathway for patients
with LBP*, the first level approach should in-
clude, in both acute and chronic conditions, coun-
seling, modification of daily life, and active life-
style, followed by conventional palliative medical
treatment and rehabilitation. This latter aimed at
functional recovery by means of several differ-
ent interventions (exercises, cognitive-behavioral
therapy, back school and multidisciplinary treat-
ments).

Unfortunately treatment guidelines usually re-
fer to LBP with or without sciatica as a unique
pathology. So, as the targets are both LBP and
neuropathic sciatic pain, a multimodal strategy
targeting both kinds of pain should be followed.

At the moment considering the individual
patient’s characteristics, including not only the
symptoms but also the level of disability, is ad-
viced. Therefore, there is consensus about a mul-
timodal and multidisciplinary approach, focused
on the pathophysiology of the disease, and more
specifically acting on two main directories: pain
and disability.

As far as the pharmacological treatments are
concerned, when choosing the pharmacological
therapy, typically anti-inflammatory and anal-
gesic medications, the average age of patients
with chronic LBP and the even increasing prev-
alence in the older population have to be taken
into account to prevent a higher occurrence of
side effects and reach an acceptable harm to
benefit ratio. To this aim, pathogenetic therapies
represent a promising option and, accordingly,
their prescription is recommended in neuropath-
ic pain'*',

A recent Post-hoc analysis of the NATHAN I
trial, in which patients with diabetic neuropathy
were treated with ALA 600 mg/day by oral route
for 4 years, highlighted the significant effective-
ness of ALA in particular in older people (>65
years), with a significant reduction in the Neurop-
athy Impairment Score (NIS) vs. placebo®.

Among neuropathic mechanisms of sciatica
pain, oxidative stress which develops after the
peripheral neuropathic lesion is acknowledged
as a relevant factor responsible for neuropathic
pain, leading to the activation of an inflammatory
pathway involving the whole peripheral nerve up
to the spinal dorsal horn, and, subsequently, of
microglia®***°. This process may result in spine
sensitization and in chronic neuropathic pain'*3,

Recently, ALA and superoxide dismutase
(SOD), another antioxidant agent endowed with
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Table V. SF-12 Health Survey Questionnaire at baseline and at the end of treatment.

Baseline Final
1. In general, would you say your health is
Excellent 0.6% 1.3%
Very good 7% 23.9%
Good 43.6% 50.3%
Fair 31.4% 21.4%
Poor 17.4% 3.1%
Does your health now limit you in these activities? If so, how much?
2. Moderate activities
Yes, limited a lot 61.6% 9.9%
Yes, limited a little 34.3% 62.3%
No, not limited at all 4.1% 27.8%
3. Climbing several flights of stairs
Yes, limited a lot 48.3% 5.6%
Yes, limited a little 42.4% 54.9%
No, not limited at all 9.3% 39.5%

During the past 4 weeks, how much of the time have you had any of the following problems with your work or other
regular daily activities as a result of your physical health?

4. Accomplished less than you would like

Yes 84.8% 38.3%

No 15.2% 61.7%
5. Were limited in the kind of work or other activities

Yes 91.2% 58%

No 8.8% 42%

During the past 4 weeks, how much of the time have you had any of the following problems with your work or other
regular daily activities as a result of any emotional problems (such as feeling depressed or anxious)?

6. Accomplished less than you would like

Yes 78.4% 29.4%

No 21.6% 70.6%
7. Did work or activities less carefully than usual

Yes 57.3% 13.9%

No 42.7% 86.1%

8. During the past 4 weeks, how much did pain interfere with your normal work (including both housework and
work outside the home)?

Not at all 1.2% 4.4%
A little bit 2.3% 38.1%
Moderately 26.9% 45%
Quite a bit 48.5% 10%
Extremely 21.1% 2.5%

How much of the time during the past 4 weeks
9. Have you felt calm and peaceful?

All of the time 1.2% 12.7%
Most of the time 15.3% 36.1%
A good bit of the time 7.1% 20.8%
Some of the time 45.3% 22.2%
A little of the time 22.9% 6.3%
None of the time 8.2% 1.9%
10. Did you have a lot of energy?
All of the time 1.8% 7.1%
Most of the time 5.9% 22.4%
A good bit of the time 5.9% 23.1%
Some of the time 29.3% 35.2%
A little of the time 40% 9.6%
None of the time 17.1% 2.6%

Table continued
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Table V (Continuedl). SF-12 Health Survey Questionnaire at baseline and at the end of treatment.

All of the time
Most of the time
Some of the time
A little of the time
None of the time

Baseline Final
11. Have you felt downhearted and depressed?
All of the time 9.3% 2.5%
Most of the time 14% 3.8%
A good bit of the time 20.5% 57%
Some of the time 32.2% 28.9%
A little of the time 19.3% 44.7%
None of the time 4.7% 14.4%

12. During the past 4 weeks, how much of the time has your physical health or emotional problems interfered
with your social activities (like visiting friends, relatives, etc.)?

7.6% 2.5%
19.9% 2.5%
33.3% 7.5%
31% 44.4%

8.2% 43.1%

anti-inflammatory properties**!, have been prov-
en effective in the management of diabetic neu-
ropathy*?, low back pain®, and chronic neck
pain*.

Therefore, antioxidant agents like ALA and
SOD may be a useful choice in the multimodal
treatment strategy for chronic LBP patients, since
they can contribute to pain control due to their
prevalently anti-inflammatory action***.

The benefit of ALA in association with neuro-
trophic agents has been demonstrated in patients
with chronic conditions characterized by an im-
pairment in the nerve fiber function. Clinical
trials on patients with radiculopathies and carpal
tunnel syndrome show that the combination of
ALA and GLA, a polyunsaturated n-3 (omega-3)
fatty acid, exerts a synergistic positive effect on
symptoms and peripheral nerve fiber conduc-
tion'’?%?*, Neurotrophic agents such as GLA, ho-
nokiol and vitamin B complex have been used in
association with ALA to improve sensory-motor
function'>%-%3,

Antioxidant and neurotrophic agents may con-
tribute to pain control, thus allowing to reduce
analgesic medications and, as a consequence,
to improve the safety profile of the therapeutic
strategy adopted.

On the other hand, the effectiveness of physical
therapies is controversial because of the lack of
high quality clinical trials®'?%4¢, Transcutaneous
electrical nerve stimulation (TENS) is based on
the delivering of electrical stimulation to the un-
derlying nerves via electrodes placed over the in-
tact skin surface near the source of maximal pain.

Four high-quality randomised controlled trials
(585 patients) comparing TENS with placebo for
chronic low-back pain have been published. Due

to conflicting evidence, it is unclear if TENS is
beneficial in reducing back pain intensity*.

It has to be highlighted that any intervention
has to be considered in the framework of a multi-
disciplinary approach in order to address the
various pathogenetic mechanisms with an appro-
priate multimodal treatment.

On the base of these considerations, our Study
Group decided to recommend a multimodal ap-
proach including pharmacological, physical and
neurotrophic treatments, with particular consid-
eration to ALA, that has the higher degree of ev-
idence among neurotrophic agents in neuropathic
pain. We decided not to recommend a particular
kind of pharmacological or physical treatment.
The reason for this is that patients enrolled suf-
fered from different levels of pain (mild, moder-
ate or severe) and could be suffering from various
comorbidities, thus a unique drug could not be
recommended for all the patients. Furthermore,
as regards physical therapies there is not a clear
indication from literature and the participating
centers could not have all the instruments for the
various physical therapies available, so we decid-
ed to let the centers have freedom of choice in the
pharmacological and physical treatments on the
basis of patients’ characteristics.

In this investigation, we observed a clinically
significant improvement in symptoms, disability
and quality of life.

Key results of the study are in our opinion the
general and considerable improvement in both
perceived pain (NRS and BPI) and function-
al disability (RMDQ), that can be considered
a remarkable result, considering that the most
effective drugs used alone for neuropathic pain
have a NRS pain reduction vs. placebo ranging
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from -1.30 for gabapentin to -1.06 for duloxetine'”.
Furthermore, we observed a good adherence to
the recommendation of the Study Group to adopt
a multimodal strategy, with a greater prescription
of all the three categories of treatments (neuro-
trophic, pharmacological and physical) in the
patients with the higher levels of pain.

This report has several limitations, as it is an
observational study which comprises a wide variety
of treatments and can’t demonstrate the effective-
ness of a particular treatment or of an association of
treatments. It can only suggest that the association
of ALA with pharmacological and physical thera-
pies produce a clinically significant improvement
in pain, functional disability and quality of life in
patients suffering from LBP with sciatica.

Another limitation is that, although the Study
group recommended to include in the study only
patients suffering from LBP with sciatica, a little
percentage of the patients enrolled didn’t have a clear
diagnosis of sciatic neuropathy. Despite this data, we
considered all the patients included by the centers
for the analysis, in the certainty that they all were
endowed with a neuropathic component in LBP.

Conclusions

This study describes a likely representative
population of patients suffering from chronic
LBP with sciatica whose conditions were care-
fully assessed by means of standardized and val-
idated questionnaires and followed prospectively
for 2 months. Since a multimodal and multidisci-
plinary approach was adopted, a broad range of
therapeutic options were used, which resulted in a
general improvement in both perceived pain and
functional disabilities. These results suggest that
a multimodal approach can be beneficial in the
treatment of LBP with sciatica.

Notes

This study was presented at the 42nd Meeting of the Italian
Society of Physical and Rehabilitation Medicine (Societa
Italiana di Medicina Fisica e Riabilitativa, SIMFER), Turin
28th September-1st October 2014.
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Abstract

Objective: Aim of this trial was to compare efficacy of activated platelet-rich plasma against hyaluronic
acid as intra-articular injections to people with osteoarthritis of the knee.

Design: Phase-2 randomized controlled trial, with blind patients and outcome assessors.

Setting: Outpatient rehabilitation service; years 201 1-2013.

Subjects: Patients with knee osteoarthritis grades 2—-3 at magnetic resonance imaging (MRI) were
included after consent and randomized. Target sample size was 25 patients per group.

Interventions: Patients received three activated platelet-rich plasma (intervention group) or hyaluronic
acid (controls) intra-articular injections at 4-week intervals.

Main measures: Main outcome measure was proportion of patients with >| grade improvement at six
months from last injection, as assessed by a radiologist blind to study group. Patients were evaluated over
time clinically and with functional scales (Western Ontario and McMaster Universities Osteoarthritis
Index (WOMACQ), Lysholm, Tegner, American Knee Society Score (AKSS), Lequesne, visual analogue
scale (VAS) for pain).

Results: Overall, 30 patients were randomized to intervention and 28 to control group. For primary
outcome, 28 patients (29 knees) in the intervention and 22 (25 knees) in the control group were available.
Patients with at least | grade improvement at repeat MRI were 14 (48.3%) in the intervention and 2 (8%)
in the control group (P<0.003). Improvement in symptoms and functional scales was consistently higher
in the intervention group. No side-effects were observed in either group.

Conclusion: Activated platelet-rich plasma reduces articular damage as evident at MRI, as soon as six
months after treatment; it reduces pain and improves patient’s function and overall quality of life.
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Introduction

Pathogenesis of osteoarthritis is complex and is
linked to the limited ability of cartilage to repair,
given its limited vascularisation.> The knee is the
most commonly involved joint.!

Many pharmacological and non-pharmacologi-
cal treatments have been proposed.3# Intra-articular
injections of hyaluronic acid are effective in
improving symptoms and slow disease progres-
sion, but are not able to reverse the damage mecha-
nism and trigger cartilage healing.>¢ Biological,
regenerative, minimally invasive treatments such
as platelet-rich plasma have been investigated.”$
Growth factors included in platelet-rich plasma
could stimulate cartilage repair, normalize synovial
fluid viscoelasticity, induce a correction in tissue
damage, improve articular function, control pain
and ameliorate quality of life.3? Recently, a stable
cartilage damage was demonstrated in 73% of
patients 1 year after the treatment with platelet-rich
plasma, thus suggesting that this treatment might
be able to stop the damage mechanism.!® This
treatment also appears safe.!!

Primary aim of this trial was to assess, among
patients with grade II/III osteoarthritis of the knee,
efficacy (as determined by improvement at mag-
netic resonance imaging (MRI) six months after
the first injection) of three intra-articular injections
of platelet lysate when compared to hyaluronic
acid. Additional objectives were to compare the
treatment groups in terms of several functional
scales and of number of adverse events.

Methods

This study was designed as a Phase-2, two-paral-
lel-arm, randomized controlled trial, where
patients, radiologist, clinical outcome assessors
and statistician were blinded to study treatments.
Prior to starting patients’ enrolment, the study
was approved by the institutional ethic review

board (protocol number: 28914/2009). The
anticipated study duration was threeyears
(January 2011-December 2013). No change in
study methods intervened during study conduct
(ClinicalTrials.gov, Identifier: NCT02958761).
Full protocol is available upon request.

All consecutive patients referred to the Physical
Medicine and Rehabilitation Unit of Policlinico
San Matteo Foundation for osteoarthritis of the
knee in the study period were screened for inclu-
sion. Eligibility criteria were as follows:

e Grade II/IIT osteoarthritis of the knee demon-
strated at MRI, according to Shahriaree
Classification System — Modified!? (Table 1,
web only);

e Age>18years;

e No previous osteoarthritis treatment with local
hyaluronic acid or steroid injections;

e Life expectancy >1 year (i.e. no cancer, no end-
stage liver disease, no-end-stage kidney dis-
ease, no heart failure New York Heart
Association (NYHA) class 111 or IV);

¢ No ongoing pregnancy;

e Ability to understand and complete clinical and
functional scales;

e No known allergy to hyaluronic acid,;

e No acute bacterial skin and soft structure infec-
tion of the knee;

e Written consent.

Patients were then randomized into one of the
treatment groups; if a patient had both knees
affected, both were treated with the allocated study
treatment. The patient’s allocation ratio was 1:1.
The randomization list was prepared by means of
the ralloc procedure in Stata (version 10), with
blocks (dimension of blocks 4-6-8). Concealment
of allocation was obtained by maintaining the ran-
domization list at the Clinical Epidemiology Unit
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Table . Baseline patients’ and knees’ characteristics.

Characteristic Category/ Platelet lysate Hyaluronic acid

description (n=30 patients, (n=28 patients,

31 knees) 31 knees)

Gender? Males 20 67% 16 57%
Age (years)? Mean (SD) 535 (15.1) 57.1 (10.0)
Laterality Right 17 13
VAS Mean (SD) 6.28 (0.59) 5.40 (0.36)
WOMAC pain Mean (SD) 6.6 0.81) 5.04 (0.51)
WOMAC rigidity Mean (SD) 2.6 (0.45) 2.32 (0.28)
WOMAC ADL Mean (SD) 27.80 (2.45) 21.16 (1.65)
Overall WOMAC Mean (SD) 36.96 (3.33) 28.48 (2.22)
AKSS Mean (SD) 73.04 (3.22) 77.08 (2.03)
Lysholm Mean (SD) 61.96 (3.44) 70.28 (2.17)
Tegner Mean (SD) 3.04 (0.32) 3.6 (0.23)
Lequesne Mean (SD) .16 (0.85) 9.00 (0.58)
Flexion (angle degrees) Mean (SD) 123.4 (2.98) 126.8 (1.97)
Complete extension Yes 31 100% 31 100%

VAS: visual analogue scale; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index; ADL: activities of daily

living; AKSS: American Knee Society Score.
Data are n (%) unless otherwise specified.
2Data at patient’s level.

by the study statistician, who allocated each con-
secutive patient to treatment A or B. The clinicians
administering the injections were unblinded; in
case of bilateral knee osteoarthritis, both knees
were treated with the treatment to which the patient
had been allocated.

Patients in the intervention group received three
autologous platelet-rich plasma plus calcium gluco-
nate (as activator) intra-articular injections at four-
week intervals. Briefly, at the Immunohaematology
and Transfusion Service, on each scheduled visit,
20mL of autologous whole blood was sampled from
each patient and 2 mL Anticoagulant Citrate Dextrose
Solution, Solution A was added directly through the
syringe as anticoagulant; finally, the vial was gently
centrifuged at 900r/min for sevenminutes. Platelet-
rich plasma was collected. The platelet-rich plasma
vial plus activator was immediately shipped to the
rehabilitation unit, where intra-articular injection was
performed by an experienced physiatrist.

Patients in the control group received three intra-
articular hyaluronic acid (20mg/2mL; Hyalgan;
Fidia, Abano Terme, Italy) injections at the same
intervals by the same study staff. It was not possible

to blind injectors for the different look of the treat-
ments being compared. The infiltration technique
used for both groups was the superolateral approach
into the suprapatellar pouch.!>* After iodopovi-
done-base disinfection, a 21-gauge needle is ideal
for knee injections with a 5-mL syringe was used.

For the superomedial approach, the patient lies
supine with the knee almost fully or fully extended
with a thin pad support underneath the knee to
facilitate relaxation. Under ultrasound guidance in
longitudinal section at the quadriceps tendon, the
suprapatellar receps is localized; the clinician’s
thumb is used to gently rock and then stabilize the
patella, the probe is rotated 90° and the needle is
inserted laterally between the iliotibial band and
the vastus lateralis muscle, directed to the centre
or the probe.

Active flexion and extension of the knee was rec-
ommended after the injection, and the patient was
observed in a supine position for 10—15minutes, to
ensure there were no adverse reactions, and was
then discharged home without further recommenda-
tions or limitations. Patients were also allowed to
take their pharmacological treatment for pain.
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Six months after the last infiltration, MRI was
repeated and assessed by a radiologist blind to
study group. The radiologist scored each articular
component (patellar front, patellar rear, tibial
medial and tibial lateral) according to Shahriaree
Classification System—modified (Table 1, web
only).12 For each knee at each time, the maximum
grade was used. Primary end-point for each knee
was improvement, from baseline, by at least one
grade the maximum MRI score at six months.

At baseline (prior to treatment), at 15 days from
the last injection, at six months from the last infil-
tration and at oneyear, all patients were clinically
evaluated by a clinician blind to treatment group
for articular angle, visual analogue scale (VAS) for
pain and a number of functional scales: Western
Ontario and McMaster Universities Osteoarthritis
Index (WOMAC,; which measures pain, stiffness
and disability in osteoarthritis),!>1¢ Lequesne Scale
(which measures the impairment in function,
caused by pain),!7!8 Lysholm and Tegner Scales
(which measure pain, joint block, instability and
activity) and American Knee Society Score (AKSS)
scale!®20 (which allows a global evaluation specifi-
cally for the knee).

All study data were recorded on a paper case
report form and then imputed into a database build
with Microsoft Access by dedicated medical person-
nel. The target sample size was 25 patients per group
and was calculated on the basis of a 50% patients
improving at least one grade at the six-month MRI in
the treatment group vs. a 10% improvement in the
control group, to be detected with power 90% and
alpha error 5% by means of a two-tailed chi-square
test. No interim analyses were planned.

Descriptive statistics were produced for demo-
graphic, clinical and laboratory characteristics of
enrolled patients and knees. Mean and standard devi-
ation are presented for normally distributed variables,
median and interquartile range for non-normally dis-
tributed variables and number and percentages for
categorical variables. Groups were compared with
parametric or nonparametric tests, according to data
distribution, for continuous variables and with Fisher
exact test for categorical variables. Also, to compare
groups, taking into account that some patient had
two knees treated, logistic regression models with

clustering per patient were used. Multilevel mixed
models were used to assess trend over time of second-
ary end-points (clinical and functional scales); ran-
dom effects were patient, knee and slope over time,
and interaction of group with time was the fixed
effect. To achieve normality, Box—Cox transforma-
tion was applied whenever relevant (however, for
readability, plots were produced in the original scale).
In all cases, two-tailed tests were used. Statistical sig-
nificance was set at 0.05. Whenever relevant, 95%
confidence intervals (CIs) were calculated.

Results

Of the 30 patients randomized to treatment group
and the 28 to control group, 28 (1 with bilateral
involvement, that is, 29 knees) and 22 patients (3
with bilateral involvement, that is, 25 knees) received
the allocated intervention (Figure 1). No patient
switched between treatment groups. Complete data
at six months (primary end-point) were available for
all knees. Therefore, 29+ 25 knees (28+22 patients)
were evaluated in the primary analysis.

No relevant baseline differences between the
two groups were observed (Table 1).

The number of patients (and knees) with at least
1 grade improvement at the MRI six months after
last injection was 14 (48.3%, 95% CI: 29.4-67.5) in
the treatment group and 2 (8%, 95% CI: 1.0-26.0) in
the control group (P<0.003; Table 2 and Figure 2).
Some patients even achieved complete restitution ad
integrum of cartilage (Figure 3, web only).

Changes over time in terms of symptoms and
functional scales were consistently better in the
treatment group than the control group, reaching
statistical significance for activity of daily living
and total WOMAC, AKSS and Lequesne scale
(Table 3; Figure 4, web only). No side-effects were
observed in either group.

Discussion

We found that activated platelet-rich plasma reduces
articular damage as evident at MRI, as soon as six
months after treatment. To our knowledge, this is the
first study demonstrating efficacy of activated plate-
let-rich plasma on a strong clinical end-point such as
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Assessed for eligibility

n=70

patients

[ Enrollment

)

Excluded n=12

* Not meeting inclusion criteria n=5
* Declined to participate n=7

" Other reasons n=0

v

Randomized n=58 patients, 62 knees

Allocated to intervention whit PRP

' Allocation ¥

Allocated to intervention whit HYAL

n= 30 patients, 31 knees
Not received intervention
- Refused RMN n=1
- Refused to continue n=1
Baseline data available on:
+ Patients n=30
+ Knees clinical scales n=31
+ Knees MRI n=30
Received allocated intervention
n=28 patients, 29 knees

n=28 patients, 31 knees
Not received intervention
- Refused MRI n=5
- Refused to continue n=1
Baseline data available on:
* Patients n=28
+ Knees clinical scales n=31
+ Knees MRI n=26
Received allocated intervention
n=22 patients, 25 knees

l

l

( Follow-Up A .
Lost to follow-up n=0 L J Lost to follow-up n=0
Discontinued interventionn= 0 ) | Discontinued interventionn= 0
) r : I
Main Analysis
Analysed ITT n=30 patients, 31 knees Month 6 Analysed ITT n=28 patients, 31 knees
Analysed per protocol n= 28 patients, Analysed per protocol n=22 patients,
29 knees 25 knees
- Excluded from analysis n patients = 2 - Excluded from analysis n patients = 6

-
Secondary Analyses
Lostto follow-up n= 3 patients, 4 knees Months 12 Lost to follow-up n=0

, l

Follow-up data available
+ Patients n=25
+ Knees clinical scales n=25

Follow-up data available
+ Patients n=22
+ Knees clinical scales n=25

Figure |. Patients’ and knees’ flowchart.

PRP: platelet-rich plasma; Hyal: hyaluronic acid; ITT: intention to treat; MRI: magnetic resonance imaging.

imaging. Besides, it reduces pain, improves function
and ameliorates quality of life for at least one year.
In the past decade, many studies have been pub-
lished on the intra-articular use of platelet products
(usually platelet-rich plasma); advantages are the

limited invasiveness of the procedures, the relatively
low costs, the low infectious risk, thanks to the autol-
ogous blood, and the direct delivery on the poorly
vascularized cartilage tissues. Preliminary in vitro
studies showed effect of platelet-rich plasma on
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Table 2. Primary outcome (improving at least one grade at the six-month magnetic resonance imaging)'2?!

comparison.
Analysis Category Platelet % (with 95% CI) Hyaluronic % (with 95% CI) P-value
lysate (knees acid (knees
n=31/29) n=31/25)
Number of knees 2 6
with missing primary
outcome data
Intent-to-treat, Number of knees  14/31 25.8 (27.3-64.0) 2/31 6.45 (0.8-21.4) 0.002
missing = no with >| grade
improvement improvement
Intent-to-treat, Number of knees  16/31 51.6 (33.0-69.8) 8/31 25.8 (11.8—41.6) 0.038
missing = with >| grade
improvement improvement
Per protocol analysis  Number of knees  14/29 48.3 (29.4-67.5) 2/25 8 (1.0-26.0) 0.003
with >| grade
improvement
Cl: confidence interval.
not exceed oneyear duration.??2* Among 50 patients
] & @ ,& treated with nine injections of platelet-rich plasma,
i no relevant improvement at MRI was seen at one
"3 o Q*g %f oK year, despite i;:lprovement in functiona! and quality-
% patieniz whose MRl warsened e F)f—llfe sc.ales. In our stqdy, we foupd %mpr().vement
<] between baseline and month 6 L in functional and quality-of-life indices in both
g 8 - * o X groups: pain (in VAS and WOMAC) and articular
® 7 range of movement. For some scales (Activities of
2 e Daily Living, WOMAC, Lysholm, Lequesne and
g 7 e x X x AKSS), improvement was more evident (and statisti-
z 7 g cally significantly so) in the activated platelet-rich
=_ ] L o plasma group and was still evident at the oneyear
e ) . visit.2425
7 b;;;::zr:: gﬁ;y ::JT;::E% Platelet-rich plasma also appear to have a role in
© A ;/ : : : : : the modulation of inflammation and in analgesia.®

1 2 3a 3b 4
MRI grade at baseline
————— line of no change
o hyaluronic acid
x platelet lysate

Figure 2. Change in magnetic resonance imaging
grade from baseline to six months in the two groups.

fibroblasts, subsequently confirmed in animal stud-
ies.?? It has been suggested that the favourable effect
of platelet-rich plasma injections on symptoms does

Therefore, repeat intra-articular platelet lysate
injections can have a clinical role in modifying
clinical evolution of osteoarthritis and delaying the
need for surgery.

Research and theoretical implications

Many important proteomic studies demonstrated that
platelets contain hundreds of proteins able to induce
numerous modifications for more than 1500 protein-
based bioactive factors. The physiologic actions of
many of these proteins have been clarified including
growing factors, peptide hormones, chemoattractants
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Table 3. Secondary outcomes comparison.

Scale Time Hyaluronic acid (n=25) Platelet lysate (n=29) P-value
Median IQR Min-max Median IQR Min-max

VAS Baseline 6 (5-7) 3-8 6 (5-7) 0-8 0.78
15 days 2 (1-4) 0-7 | (0—4) 0-7
6 months 2 (0-3) 0-7 | (0-2) 0-6
2 months | (0-3) 04 0 (0-2) 0-6

WOMAC pain Baseline 7 (4-9) 3-13 4 (3-6) 1-13 091
I5days 4 (2-5) 0-8 | (1-3) 0-9
6months 3 (2-5) 0-9 0 (0-3) 0-12
12 months 3 (1-5) 011 0 0-1) 0-10

WOMAC rigidity Baseline 3 (1-3) 0-5 2 (04) 0-6 0.58
|5 days | (0-2) 04 | (0-1) 0-6
6 months | (0-2) 0-3 0 (0-1) 0-5
12 months 0 (0-2) 0-5 0 (0-1) 04

WOMAC ADL Baseline 21 (15-24) 944 21 (10-30) 2-46 0.002
15 days Il (6-16) 1-33 5 (3-10) 0-34
6 months I (7-20) 0-24 4 (2-9) 0-33
I2months 10 (4-19) 0-31 3 (1-5) 0-26

WOMAC total Baseline 29 (25-35) 16-61 27 (13-38) 4-59 0.16
15 days 17 (8-22) 2-45 9 (4-13) 0-44
6 months 14 (10-27) 0-35 6 (2-12) 0-50
I2months 14 (6-28) 0-43 35 (1-8) 0-40

AKSS Baseline 85 (70-87) 39-90 80 (64-85) 40-95 0.29
15 days 90 (85-95) 69—-100 90 (85-95) 63-100
6 months 90 (85-95) 70-100 95 (90-100) 58-100
I2months 90 (85-100) 71-100 100 (95-100) 70-100

Lysholm Baseline 73 (67-79) 20-90 73 (64-78) 36-88 0.22
15 days 86 (78-91) 35-100 92 (85-97) 61-100
6months 83 (77-90) 68-100 94 (85-99) 63-100
I2months 88 (76-95) 65-100 95 (90-100) 76-100

Tegner Baseline 3 (2-3) 1-5 3 34 2-7 0.63
|5 days 3 (3-4) 1-5 4 (34) 2-7
6 months 4 24 1-6 4 (3-5) 2-7
I2months 4 34) 2-5 5 (3-6) 2-6

Lequesne Baseline 75 (6-9.5) 3.5-135 8.5 (6—12.5) 2.5-15.5 0.04
I5days 4.5 (3-6.5) 0-10.5 4 (1.5-5.5) 0-11.5
6 months 5 (3-6) 0-10 2 (0.5-4) 0-12
12 months 35 (1-5.5) 0-11.5 1.5 (0.5-3) 0-9.5

Flexion Baseline 125 (120-130) 70-140 130 (120-130) 1 10-140 0.8l
15 days 135 (120-140) 110-160 140 (130-140) 125-145
6months 140 (130-140) 105-150 140 (135-140) 120-145
I12months 140 (130-140) 105-150 140 (138-140) 128-150

IQR: interquartile range; VAS: visual analogue scale; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index;
ADL: activities of daily living; AKSS: American Knee Society Score.
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for stem cells, macrophages, neutrophils, and a wide
range of other proteins, such as fibrinogen and fibrin.
In particular, fibrin could work as a temporary scaf-
fold for stem or primary cell migration and differen-
tiation and functions as a biological glue. Platelet
dense granules also retain an antibacterial and anti-
fungal effect together with the capacity of releasing
adenoside diphosphate, adenoside triphosphate,
dopamine, calcium ions and histamine that are active
in tissue homeostasis and healing processes in con-
currence with a broad spectrum of growth factors
and other active molecules to the site of injury.
Growth factors secreted by platelets include platelet-
derived growth factor, epidermal growth factor, insu-
lin-like growth factor, transforming growth factor-p1,
vascular endothelial growth factor and hepatocyte
growth factor. This wide variety of growth factors,
acting in a synergistic way, definitely contributes to
the broad spectrum of biological functions of plate-
let-rich plasma regarding enhancement of anabolism,
bone remodeling, proliferation and angiogenesis.
Especially, transforming growth factor-p1 is widely
deemed one of the most important enhancers of
matrix production, cell proliferation and chondro-
genic differentiation. Hence, both the quantitative
and qualitative components of platelet-rich plasma
are substantial in mimicking or enhancing the natural
processes of tissue repairing and facilitating the neo-
formation of cartilage.?”-?

There is in vitro evidence that activated platelet-
rich plasma is more rich in platelet-derived growth
factor, epidermal growth factor and transforming
growth factor-f than serum and that it stimulates
growth of corneal epithelial cells.?® This mechanism
is triggered by the cooperation of platelet-derived
growth factors (such as epidermal growth factor and
platelet-derived growth factor A-B, promoting in
particular cell proliferation) and the inhibitors of
inflammation (e.g. interleukin-1 receptor antagonist
and inhibitors of metalloproteinases).?*-3

We did not find an association between platelet-
derived growth factor concentration or number of
platelets in peripheral blood and response. The
high inter-patient variability in individual platelet-
derived growth factors may explain this finding,
since our study was insufficiently powered to
detect this effect.3! Also, our study confirms the

good patient compliance with this technique and
the safety of the three procedures.??32

Limitations of the study

We must acknowledge a number of limitations.
The small sample size is the most obvious and pre-
cludes detection of statistically significant differ-
ences between groups in terms of pain and selected
functional scales; however, we were able to detect
difference in some important scales such as total
WOMAC, AKSS and Lequesne.

Also, we could not determine the long-term
radiological improvement. Longer-lasting effects,
evident at MRI, might require a higher number of
injections and a longer follow-up.33

More studies, larger and with a longer follow-
up, are needed to standardize the procedures for
platelet-rich plasma preparation, the number of
necessary infiltrations, the interval between injec-
tions, the local anaesthesia, the long-term clinical
effectiveness, the risk of short- and long-term
adverse events and type and severity of the under-
lying osteoarthritis to be treated.??

Clinical messages

e Intra-articular-activated  platelet-rich
plasma reduces articular damage more
than hyaluronic acid.

e It also reduces pain and improves
patient’s function and quality of life.

e It may have a role in delaying the need
for surgery.

e Unresolved issues are the number of nec-
essary infiltrations, the interval between
injections, and others.
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ABSTRACT

BACKGROUND: Extracorporeal shockwave therapy (ESWT) is effective in reducing shoulder pain and improving function in calcific supra-
spinatus tendinopathy. Eccentric exercise has been introduced as an effective treatment choice for Achilles tendinopathy, but poor evidence
exists about its role in the treatment of rotator cuff tendinopathy.

AIM: To investigate if adding a supervised eccentric training of the shoulder abductor muscles could improve the outcome of ESWT.
DESIGN: Pre-post intervention pilot study with matched control-group.

SETTING: Outpatient, University Hospital.

POPULATION: Twenty-two subjects affected by painful supraspinatus calcific tendinopathy.

METHODS: The study-group was assigned to receive focal ESWT (f-ESWT) plus a supervised eccentric training (SET) of the shoulder abductor
muscles. The matched control-group received f-ESWT only. The post-treatment assessment at follow-up (T1) was performed nine weeks after
the enrollment (T0). We assessed shoulder pain and function by the means of a numeric rating scale (p-NRS) and a DASH scale. As secondary
outcome, we measured the isometric strength of the abductor muscles of the affected shoulder using a handheld dynamometer.

RESULTS: At T1, we recorded a significant decrease in pain (P<0.001) and an improvement in upper limb function (P<0.001) in both groups.
However, we observed no statistical differences in favor of the study-group, in terms of p-NRS and DASH total score. A mild increase (+13%
from baseline) of the maximum isometric abduction strength was noticed in the study group at T1.

CONCLUSIONS: Our findings did not support the hypothesis that adding a supervised eccentric training of the shoulder abductor muscles could
improve the outcome (pain and function) of shock wave therapy.

CLINICAL REHABILITATION IMPACT: Our study confirmed that f-ESWT is effective in reducing shoulder pain and improving function in
calcific supraspinatus tendinopathy. Adding a supervised eccentric training, focused on the abductor muscles, was useful to improve maximum
isometric abduction strength, but appeared to give no advantage in the short-term outcome of shock wave therapy.

(Cite this article as: Carlisi E, Lisi C, Dall’Angelo A, Monteleone S, Nola V, Tinelli C, et al. Focused extracorporeal shock wave therapy com-
bined with supervised eccentric training for supraspinatus calcific tendinopathy. Eur J Phys Rehabil Med 2018;54:41-7. DOI: 10.23736/S1973-
9087.16.04299-4)

Key words: Tendinopathy - Rotator cuff - Lithotripsy - Exercise.

Rotator cuff calcific tendinopathy, with particular in- remains unknown, mechanical overloading is actually
volvement of the supraspinatus tendon, represents considered the major cause.® 4 The current gold stan-
one of the most relevant causes of chronic shoulder dard in the therapy of tendinopathy of the rotator cuff
pain between 30 and 60 years of age.!-2 Although the remains a conservative approach.5 ¢ Efficacy on pain
precise mechanism of injury leading to tendinopathy control of corticosteroid injection and non-steroidal
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anti-inflammatory drugs is proven but usually limited in
time.% 7 Among the remaining conservative treatments,
extracorporeal shockwave therapy (ESWT) appeared
to provide beneficial effects in various insertional ten-
dinopathies and bone disorders.3-1© ESWT is effective
in reducing shoulder pain and improving function in
patients affected by supraspinatus calcific tendinopa-
thy.8-20 Conversely, there is lack of scientific evidence
confirming the efficacy of other physical therapies, such
as ultrasound and laser therapy.2- 5.6 Supervised exercise
has been shown to be as effective as surgery, in case
of shoulder impingement syndrome, in reducing pain
and improving function in both short and long-term
perspective.2l. 22 In the last decade, eccentric exercise
has been introduced as an effective treatment choice
for Achilles tendinopathy,?3-26 but poor evidence exists
about its role in the treatment of rotator cuff tendinopa-
thy.27.28 Jonsson, Bernhardsson and Camargo reported,
in subsequent non-randomized studies, an improvement
in pain and function after eccentric trainings of the rota-
tor cuff in chronic painful subjects with shoulder im-
pingement syndrome.29-3! In a randomized controlled
study, Maenhout concluded that adding an eccentric
exercise to a traditional rotator cuff training resulted
in a higher gain in abduction isometric strength.32 Un-
til now, a single study analyzed the combined effect
of shockwave therapy and eccentric exercise, but on
Achilles tendinopathy only.33 The same author previ-
ously demonstrated, in a randomized controlled trial on
patients with calcific insertional Achilles tendinopathy,
that shockwave therapy showed better clinical outcome
than eccentric training.34

The aim of this pilot study is therefore to investigate
if adding a supervised eccentric training of the shoulder
abductor muscles could improve the outcome of focal
ESWT (f-ESWT), with respect to shoulder pain, func-
tion and strength, in a population affected by supraspi-
natus calcific tendinopathy.

Materials and methods

In a single-institution pre-post intervention study
with matched control group, conducted from March
2013 to July 2015 in an outpatient rehabilitative set-
ting, we collected data on subjects affected by mono-
lateral painful supraspinatus tendinopathy. Inclusion
criteria were adult age (18 to 65 years), duration of
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shoulder pain of six weeks or longer, clinical signs of
sub-acromial impingement, normal passive glenohu-
meral range of movement and sonographic evidence
of rotator cuff calcific tendinopathy, with the supra-
spinatus tendon lonely or predominantly affected.
Exclusion criteria were general contraindication to
ESWT (pacemaker, pregnancy, bleeding disorders or
anticoagulant drug usage, cancer in the focal area),
history of rheumatologic disease, previous fractures or
surgery in the affected shoulder, full thickness tear of
the rotator cuff tendons, frozen shoulder, clinical signs
of cervical radiculopathy, corticosteroid injections or
other conservative therapies (except pharmacological
pain treatments) since the onset of the current pain
episode.

The study-group was assigned to receive f-ESWT
plus a supervised eccentric training (SET) of the shoul-
der abductor muscles; the control-group received f-ES-
WT only. The patients’ allocation was made according
to the criterion of age and sex homogeneity: for each
case enrolled in the study-group, we enrolled a +5-year-
old control of the same gender in the matched control-
group. At the beginning of the study, the first eligible
patient was assigned to the study-group, then we pro-
gressively assigned the following eligible patients to the
control-group, if “matchable” with one of the subjects
already treated in the study-group, or to the study-group
if not. A post-treatment evaluation (follow-up T1) was
performed nine weeks after the first f~-ESWT session
(TO).

Participants signed their consent in accordance with
the indications of the local ethical committee.

Procedures

Before the enrollment, a specialized-PRM physician
performed a clinical and an ultrasound examination of
the affected shoulder in patients eligible for inclusion.
The first f-ESWT session occurred one week after the
enrolment. A device powered by a piezoelectric genera-
tor (PIEZOSON 100PLUS, Richard Wolf GmbH, Knit-
tlingen, Germany) was used for f-ESWT. Participants
underwent the treatment in sitting position, the affected
shoulder lying on the side in internal rotation. At the be-
ginning of each treatment session, the humeral enthesis
of the supraspinatus tendon was targeted through a non-
inline sonographic focusing, using a linear probe (7.5-
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12 MHz) connected to an ultrasound scanner (MyLab™
Five, Esaote SpA, Genoa, Italy). All patients received
1700 pulses (frequency =4 Hz) with an energy flux den-
sity of 0.15 mJ/mm?2 once a week for three consecutive
weeks. We placed a coupling gel between the probes
and the skin.

Both groups were asked for a pain therapy-free pe-
riod (one week) before f-ESWT and to avoid pain-ex-
acerbating activities throughout the study protocol. In
case of transient severe pain exacerbations, we allowed
the use of paracetamol (1000 to 2000 mg daily) during
the treatment period, but we did not proceed to moni-
tor its assumption by means of a journal. We asked the
participants not to attend to any other treatment during
the study protocol.

After the third f-ESWT session, participants assigned
to the study-group started a six-week SET.

They attended four supervised physiotherapy ses-
sions, twice a week for the first two weeks of training.

From the first session, they were educated to repro-
duce daily, at home, an eccentric exercise for the abduc-
tors muscles of the affected shoulder, using an elastic

Figure 1.—Eccentric full-can abduction exercise: A) starting position;
B) the elastic band is tensed up; C) eccentric phase.
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resistance band, as visualized in Figure 1. In particular,
they were trained to perform the eccentric phase of the
exercise at a speed of 5”/repetition, maintaining a full
can modality (thumb up). We added stretching exercises
for the anterior and posterior region of the shoulder be-
fore and after each training session. Each time the study-
group participants returned to the clinic to perform the
remaining three supervised sessions, a physiotherapist
checked out the technique of execution, increasing the
number of the series and the elastic resistance, in order
to keep the intensity of the exercise through a mild pain
(a value lower than 4 on a pain numeric rating scale).
During the first two weeks of training, the exercise dos-
age provided for a progression from one to three series
of 10 repetitions, with a pause of one minute between
the series. During the residual four weeks, we asked
them to continue the program daily, without supervi-
sion, at home.

Outcome assessment

At baseline, we recorded demographics, pain dura-
tion and localization (side) of the pathology.

At TO and T1, we studied all participants for shoul-
der pain and function as primary outcome. We ana-
lyzed pain and function respectively by the means of
a pain-on-movement numeric rating scale (p-NRS),
ranging from zero (“no pain”) to 10 (“the worst imag-
inable pain”), and a DASH scale, a self-administered
questionnaire designed to measure functional per-
formances and symptoms of the upper limb.35-37 The
DASH scale ranges from zero (no functional limita-
tion) to 100 (complete shoulder inability). Each item
of the DASH scale ranges from one (no difficulty) to
five (unable to complete the task). We were particu-
larly interested in two items, which reflect typically
sub-acromial pain-exacerbating active movements:
item number 6 (“place an object on a shelf above your
head”) and item number 15 (“put on a pullover sweat-
er”). As secondary outcome, we measured the isomet-
ric strength of the abductor muscles of the affected
shoulder, using a handheld dynamometer (TRACKER
freedom wireless v.5 software, JTECH Medical). We
performed the test, at TO and at T1 follow-up, with
patients in sitting position, the upper limb at 40° of
shoulder abduction from the trunk, in neutral humeral
rotation and with the elbow extended. During the test,
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we used standardized verbal instructions to achieve
the maximal isometric effort, as the examiner pushed
down the affected limb with the dynamometer at the
forearm level. The examiner repeated each measure-
ment twice and registered the maximum value of iso-
metric strength expressed (Isom Fmax), measured in
newtons (N).

Statistical analysis

The Shapiro-Wilk test was used to analyze the normal
distribution of quantitative variables; the results were
expressed as mean values and standard deviation (SD)
as they were all normally distributed; qualitative vari-
ables were summarized as counts and percentages. ¢-test
for paired data was used to analyze pre-post therapy dif-
ferences and #-test for independent data for comparisons
between groups.

A regression model for repeated measures was use
to adjust for the p-NRS in the comparisons of Isom
Fmax at TO. A P<0.05 was considered statistically sig-
nificant and all tests were two-sided. Data analysis was
performed with STATA statistical package (release 14,
2015; Stata Corporation, College Station, TX, USA).

Results

Twenty-six patients fulfilled the inclusion criteria
during the observation period. We excluded two of them
because of a recent corticosteroid injection treatment;
two further patients refused to participate. Finally, we
enrolled 22 participants. Data about basic demograph-
ics, pain duration and localization (side) of the pathol-
ogy are shown in Table I. At baseline, we observed no
statistical differences between groups in terms of side
affected (P=0.39) and duration of pain (P=0.58). No pa-
tient was lost at 9-week follow-up.

All the participants felt the f~-ESWT unpleasant but
tolerable. No patients stopped the therapy because of
the pain. We recorded no local side effect; one patient
referred a mild and transient dizziness at the end of the
third session of treatment. The eccentric loading was
well tolerated by the patients of the study-group, who
reported mild shoulder pain during exercise, always
promptly disappearing at rest.
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TABLE I.—General assessment data and outcome measures at base-
line (T0) and at follow-up (T1).

Variables Control group  Study group P value
Sample 11 11

Sex female/male 7/4 7/4 1
Mean age, years 49.5+8.6 50.3£9.1 0.8309
Pain onset, months 6.2+6.7 4.843.3 0.5724
Painful side, right/left 5/6 8/3 0.387
p-NRS at TO 6.4+1.6 5.3+1.5 0.113
p-NRS at T1 2.942.7 1.4+1.1 0.1014
DASH total score at TO 39.1+14.6 34.8+14.6 0.5005
DASH total score at T1 18.8+16.8 16.1£9.7 0.6440
DASH item6 at TO 3.54+0.7 3.2+1 0.4826
DASH item6 at T1 2+1 2.1+0.6 0.7735
DASH item15 at TO 3+0.9 2.5+1 0.3360
DASH item15 at T1 2+1.3 1.7+0.7 0.5109
Isom F,, at TO, newtons 125.6+37 101.5+44 0.2000
Isom F,,, at T1, newtons 129.4+25.1 116.7£51.5 0.4765

max

Data is presented as mean + SD.
p-NRS: pain Numeric Rating Scale; DASH: Disability of the Arm, Shoulder and
Hand scale; Isom F,,: maximum value of isometric abduction strength.

Primary outcome: pain and function

Group data for all outcome measures at TO and T1
are reported in Table I. We observed no statistical dif-
ferences between groups in terms of p-NRS (P=0.11)
and DASH total score (P=0.5) at baseline. Comparisons
between groups (expressed in delta values TO-T1), are
shown in Table II and in Figure 2.

At follow-up, we recorded a statistically significant
decrease in pain-NRS (P<0.001) and an improvement
in upper limb function (P<0.001), measured by DASH
total score, in both groups (Table I). However, we ob-
served no statistical differences in favor of the study-
group, in terms of p-NRS (P=0.65) and DASH total
score (P=0.84), as visualized in Table II and Figure 2.
DASH item 6 and 15 followed the same trend as DASH
total score (Tables I, II).

TABLE Il.—Outcome measures: pre-post treatment differences
(T0-T1).

Variable (TO-T1 difference) Control group  Study group P values
p-NRS 3.45+2.07 3.82+1.6 0.6496
DASH total score 20.32423.01  18.79+£9.97 0.8425
DASH item6 1.4+1.17 1.11£0.78 0.5413
DASH item15 1.3+1.42 0.89+0.6 0.4318
Isom F,,,, newtons -3.82429.99 -15.11+18.97 0.3409

max>»

p-NRS: pain Numeric Rating Scale; DASH: Disability of the Arm, Shoulder and
Hand scale; Isom F,,.: maximum value of isometric abduction strength.

max*
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Figure 2.—Comparison between groups expressed in ATO-T1. No dif-
ferences between groups were found in the statistical analysis. An in-
crease of 13% from the baseline maximum isometric abduction strength
was observed in the study group at T1 (P=0.34).

Secondary outcome: strength

Values of maximum isometric strength in shoulder
abduction are expressed in Table 1.

At TO, the study-group expressed slightly lower
values of maximum isometric strength in the affected
shoulder than the control-group, but this difference
was not statistically significant (P=0.2). The regression
model excluded that such baseline difference might
have depended on the p-NRS values. A mild increase
of maximum isometric strength in shoulder abduction
at 40° (+13% from baseline) was noticed in the SET-
performing group at T1, however not statistically sig-
nificant (Figure 2).

Discussion

Our findings did not support the hypothesis that add-
ing a supervised eccentric training of the shoulder ab-
ductor muscles could improve the outcome (pain and
function) of f~ESWT in the treatment of calcific supra-
spinatus tendinopathy. Our study confirmed that f-ES-
WT is effective in reducing shoulder pain and improv-
ing function, but we observed no statistical differences
in favor of the SET-performing group after treatment.
Nevertheless, we found a mild but not significant in-
crease (+13% from baseline) in the maximum isometric
abduction strength after the SET.

Our findings should be read to the light of the fol-
lowing pending arguments. First, few studies have
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been published about the effectiveness of an eccentric
training program for rotator cuff tendinopathy, so poor
evidence exists about the use of this type of exercise.
In most cases, those studies enrolled subjects affected
by sub-acromial impingement syndrome, excluding
patients with tendon tears, but not clearly defining the
cause of sub-acromial pain.2’-37 Second, the way of
action of both shockwaves therapy 3840 and eccentric
training 28 41, 42 is based on a mechano-transduction
pathway but the precise biological mechanism of action
is not yet fully understood.* Third, even in presence of
a potential rationale of a combined use of shockwaves
and eccentric training, a single study analyzed the clini-
cal outcome of such a strategy. In 2009, Rompe re-
ported better results (therapeutic success in 82% of the
cases) of a combined use of eccentric training plus ra-
dial ESWT versus eccentric loading alone (56%) in the
treatment of mid-portion Achilles tendinopathy.33 More
recently, Kvalvaag proposed a new study protocol to in-
vestigate the efficacy of a combined use of radial ESWT
and supervised exercises (including eccentric exercises)
in patients affected by sub-acromial shoulder pain,*3 but
further studies are needed to confirm the efficacy of ec-
centric exercise in improving the outcome of ESWT in
this field.

With regard to the exercise protocol, we chose a su-
pervised eccentric exercise for shoulder abductor mus-
cles only, in order to keep the training simple and home
reproducible and to improve patients’ compliance. We
selected the supine position in order to obtain a better
scapulothoracic joint stabilization and a better upper-
spine muscles relaxation than the upright position, re-
lying on the fact that the elastic band and the full-can
modality would have reduced the impingement-effect
linked to the supine position. The option of a full-can
modality of exercise was justified by the fact that the
supraspinatus activity is optimized in this position, with
reduced deltoid recruitment.#+ 45 There is a lack of evi-
dence regarding those factors which might influence the
outcome of an eccentric training, in particular about the
duration. Previous works are heterogeneous in terms of
dosage, duration (6 to 12 weeks) and modality of ex-
ercise: Jonsson focused on a supraspinatus-deltoid ec-
centric strengthening lasting 12 weeks,2° Bernhardsson
on a supraspinatus plus infraspinatus 12 weeks eccen-
tric training,30 Camargo proposed a 6 weeks eccentric
isokinetic training for shoulder abductors, reporting a
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significant decrease in pain and disability.3! A single
randomized controlled trial by Maenhout pointed-out
that adding an eccentric exercise to a traditional rotator
cuff training resulted in a higher gain (15%) in abduc-
tion isometric strength, but was not more effective in
decreasing pain and improving function after 12 weeks
of training.32 In comparison to the literature, the shorter
duration (six weeks) of our exercise protocol should
not have influenced the outcome, since Maenhout re-
ported a significant increase in isometric abduction
strength at the 6t week of training, but not from the
6th to the 12th week. He also reported that most of the
clinical improvement also took place during the first six
weeks of training. In fact, the performance of our study-
group at follow up is in line with the results reported
by Maenhout.32 The lack of a longer follow-up, instead,
could have negatively influenced our understanding of
the SET outcome, masking the longer benefits of this
type of exercise, since the supposed biological effects
usually require a longer period to consolidate.28

Finally, it might be interesting to compare the maxi-
mum isometric strength values of our sample to the
healthy population. In 2009, a Danish group of authors
reported a set of reference measures for maximal iso-
metric muscle strength of the major body muscles. If we
try to approximate a comparison, taking into account
the technical differences in measurement and adjusting
for the lever arm, the maximum isometric abduction
strength values of our population at baseline appear to
be about in line with those of the youngest group of
Danneskiold-Samsge.46

Limitations of the study

The present study has several limitations. First, the
small number of patients enrolled. Given the small size
and the not randomized design of this pilot trial, the
present falls under the “hypothesis-concerning” type
of study. Second, as mentioned earlier, the lack of a
longer follow-up prevented further comparisons with
the previously published literature and the evaluation
of the impact of our exercise program on the medium
and long-term. However, one of the main problem in the
conservative management of tendinopathy is the long
duration of the treatments, so that most patients are usu-
ally poorly compliant. For such reason, and expressing
an everyday practice need, we focused our approach on
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treating and evaluating our sample in a short-term out-
come. Third, the investigators could not be blinded to
the group assignment, but the influence of their expec-
tations about the outcome was probably marginal, since
both groups showed marked improvement over time.

Conclusions

f-ESWT is effective in reducing shoulder pain and
improving function of patients affected by calcific su-
praspinatus tendinopathy. Adding a supervised eccentric
training, focused on the abductor muscles, brought to
a mild improvement in maximum isometric abduction
strength, but appeared to give no advantage in the short-
term outcome (pain and function) of shockwave therapy.
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Abstract

Background: Malnutrition and muscle wasting are common in haemodialysis (HD) patients. Their pathogenesis is
complex and involves many molecules including Myostatin (Mstn), which acts as a negative regulator of skeletal
muscle. The characterisation of Mstn as a biomarker of malnutrition could be useful in the prevention and
management of this condition. Previous studies have reported no conclusive results on the actual relationship
between serum Mstn and wasting and malnutrition. So, in this study, we evaluated Mstn profile in a cohort of
regular HD patients.

Methods: We performed a cross-sectional study, enrolling 37 patients undergoing bicarbonate-HD (BHD) or
haemodiafiltration (HDF) at least for six months. 20 sex-matched healthy subjects comprised the control group.
Mstn serum levels were evaluated by ELISA before and after HD. We collected clinical and biochemical data,
evaluated insulin resistance, body composition, malnutrition [by Malnutrition Inflammation Score (MIS)] and tested
muscle function (by hand-grip strength, six-minute walking test and a questionnaire on fatigue).

Results: Mstn levels were not significantly different between HD patients and controls (4.7 + 2.8 vs 4.5 + 1.3 ng/ml).
In addition, while a decrease in Mstn was observed after HD treatment, there were no differences between BHD
and HDF. In whole group of HD patients Mstn was positively correlated with muscle mass (r=0.82, p <0.001) and
inversely correlated with age (r=—0.63, p <0.01) and MIS (r=-10.39, p=0.01). No correlations were found between
Mstn and insulin resistance, such as between Mstn levels and parameters of muscle strength and fatigue. In
multivariate analysis, Mstn resulted inversely correlated with fat body content (3 =—1.055, p =0.002).

Conclusions: Circulating Mstn is related to muscle mass and nutritional status in HD patients, suggesting that it
may have a role in the regulation of skeletal muscle and metabolic processes. However, also considering the lack of
difference of serum Mstn between healthy controls and HD patients and the absence of correlations with muscle
function tests, our findings do not support the use of circulating Mstn as a biomarker of muscle wasting and
malnutrition in HD.
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Background

Patients suffering from chronic kidney disease (CKD),
mainly those undergoing hemodialysis (HD), often present
malnutrition and muscle wasting, which directly correlate
with morbidity and mortality [1]. Aetiology and pathophysi-
ology of these conditions are complex and multifactorial,
involving physical inactivity, insulin resistance, nutritional
and hormonal changes and loss of muscle fibres [2]. Due to
the relevant clinical impact of malnutrition and wasting,
many attempts have been made to find a comprehensive
definition of these conditions, in order to standardize diag-
nostic and therapeutic approaches. The different definitions
took into consideration the levels of putative serum malnu-
trition markers (such as albumin and prealbumin), body
mass index (BMI), the analysis of body composition and
the evaluation of nutritional status by specific question-
naires (such as Subjective Global Assessment, SGA) [3].
However, while it is clear that an adequate evaluation of
nutritional status requires a multistep approach, on the
other hand the individuation of feasible and reproducible
markers, allowing early diagnosis and monitoring of malnu-
trition and muscle wasting, is potentially useful [4].

Recently, the study of molecular and cellular mecha-
nisms involved in the regulation of energy and muscular
homeostasis has gained much interest. Myokines are
molecules produced and released by skeletal muscle cells
with systemic and paracrine actions, related to the acti-
vation of intracellular signalling pathways. These mole-
cules, which include Myostatin, Irisin and IL-6, may
have positive or negative effects on muscle growth and
regulate relevant processes, such as increase fat oxida-
tion, insulin sensitivity and inflammation [5].

The Growth Differentiation Factor (GDF)-8/Myostatin
(Mstn) is a member of the Transforming Growth Factor
(TGF)-p superfamily, primarily expressed in skeletal
muscle cells and found also in other different cells and tis-
sues, such as cardiomyocytes, macrophages and vessels. It
is synthesized as a 376 amino acid pre-propeptide, then
processed into an inhibitory propeptide of 242 amino
acids and an active peptide of 110 amino acids [6].

Mstn exerts its effects in both autocrine and paracrine
ways by binding a cell-bound Activin type II receptor 2B
(ActRIIB) which, assembling itself with ALK4 or ALKS5,
leads to the activation of intracellular signalling path-
ways, including Smad 2/3 and Akt [7].

In skeletal muscle, Mstn limits muscle growth and pro-
motes protein breakdown and its inhibitory effects have
been described in both experimental models and clinical
settings, with several studies demonstrating its increased
expression in atrophic muscle and chronic diseases [8].

Although its action on skeletal muscle candidates
serum Mstn as a potential biomarker for muscle wasting,
the relationship between serum Mstn and skeletal
muscle mass is still unclear.
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Indeed, while the muscle-wasting effects of tissue
myostatin are well established, many studies investigat-
ing serum Mstn in different disease conditions gave con-
flicting results, showing that Mstn may be both directly
or inversely related to muscle mass or muscle wasting
[9, 10].

In CKD patients an up-regulation of Mstn gene
expression in skeletal muscle has been found, which
was related to IL-6 expression, suggesting a link be-
tween Mstn and microinflammation [11]. Moreover, it
has also been recently described that uremic toxins
may accelerate muscle atrophy, by inducing Mstn ex-
pression [12]. However, only few studies have been
focused on the evaluation of serum Mstn in CKD pa-
tients [13, 14].

Therefore, in this study we tried to characterize the
profile of circulating Mstn and investigate its potentiality
as a biomarker of malnutrition and muscle wasting in
HD patients.

Methods

Study design

Adult (>18years) maintenance HD patients who had
undergone HD for at least 6 months were enrolled in a
cross-sectional. We excluded patients with: i) acute dis-
eases, such as infections or immunological disorders, ii)
immunosuppressive therapy, iii) history of transplantation
or cancer. The control group was constituted by sex-
matched healthy subjects.

We enrolled patients undergoing standard low-flux bi-
carbonate hemodialysis (BHD) or on-line hemodiafiltra-
tion (HDF) in a 2:1 ratio. BHD was performed with
cellulose-based membranes using a blood flow rate of
300-350 mL/min (DICEA°®,©Baxter International, IL,
USA), while HDF was performed with high-flux mem-
branes using a convective volume of 25-30% (FX100 High
—Flux®,©Fresenius Medical Bad Hamburg, Germany).

For each patient we collected: i) clinical data, in-
cluding age, dialysis modality, dialysis vintage and
body mass index (BMI), and ii) biochemical data,
such as pre-dialysis potassium, phosphate, transfer-
rin, albumin, and C-reactive protein (CRP) serum
levels. McAuley index (McA) = exp. [2.63-0.28 In (in-
sulin in mU/I) — 0.31ln (triglycerides in mmol/l)]
was used to define insulin resistance (IR), consider-
ing a diagnostic cut-off point of <5.8 [15]. Serum
Mstn level was tested by ELISA (Quantikine; R&D
Systems, Minneapolis, MN, USA; detection limit 5.3
pg/ml), at the beginning and at the end of the
hemodialysis session.

The study was performed according to the Declaration
of Helsinki and was approved by the local Ethics Com-
mittee (protocol n. 9358/2015). All participants provided
written informed consent before the enrollment.
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Body composition and nutritional evaluations
Body composition was studied by Body Composition
Monitor (BCM, FMC, Bad Homburg, Germany). Mea-
surements were taken before the HD treatment with the
patient supine; electrodes were attached to the hand and
foot on the same side of the body. As previously re-
ported, a 3-compartment model of the body composition
was applied. This model provides data on overhydration
(OH), lean tissue index (LTI) and fat tissue index (FTI),
normalized to height squared [16, 17].
Malnutrition-Inflammation Score (MIS) was used to
assess nutritional status. It consists of ten items: modifi-
cation in end-dialysis dry weight, dietary intake, comor-
bidities, functional capacity, gastrointestinal symptoms,
BM]I, loss of subcutaneous fat, decreased fat stores or/
and signs of sarcopenia (according to SGA), serum albu-
min and total iron-binding capacity. Each item can
present four levels of severity, from 0 (normal) to 3 (se-
verely abnormal). Therefore, the MIS score can range
from 0 to 30, with a higher score reflecting greater mal-
nutrition and inflammation severity [18]. A score of 5 or
above was considered to be indicative of malnutrition.

Muscle function tests

All functional assessments were conducted by two
trained assessors before the beginning of the HD session,
in a quiet environment, using a standardized protocol,
and included the dynamometer handgrip strength
(HGS), the 6 min walking test (6MWT) and the Fatigue
Severity Scale (FSS) [19]. The HGS was measured on the
non-fistula arm using a Jamar hand dynamometer, con-
sidering the highest HGS value after three trials (with a
one-minute pause between trials) [20].

6MWT was performed according to the American
Thoracic Society guidelines. The respondents were asked
to walk for 6 min along a 30 m corridor under medical
supervision, at the normal pace they used daily. Test re-
sults consisted of the total covered distance, measured in
m (with an accuracy of 1 m) [21].

Finally, muscular fatigue was assessed by FSS, a 9-item
self-report questionnaire where each item is scored 1-7.
The total score range from 9 to 63 and a score > 36 was
considered pathological.

Statistical analysis

Data are presented as mean + standard deviation (SD) or
interquartile ranges (IQR), if not normally distributed
(as evaluated by Shapiro Test).

Analysis of variance (ANOVA), Student t-test or non-
parametric Mann-Whitney test, were used to assess the
differences among control group and HD patients.
Spearman-Rho was used to assess the correlations be-
tween Mstn and clinical and laboratory variables, while
logistic regression models were used to analyze the
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associations (Stata 13.1, Stata Corporation, College Sta-
tion, Texas, United States). A 2-tailed P value < 0.05 was
considered statistically significant.

Results

Patient characteristics

We enrolled 37 HD patients (69.6 + 15 years, 14 females)
with a dialysis vintage of 35 (19.5-48) months. At the
time of enrollment, 24 patients (65%) were undergoing
thrice-weekly 4-h BHD, while 13 patients (35%) HDF.

32 patients (86%) were hypertensive, 12 patients (32%)
were diabetic and 12 patients (32%) were active smokers.
The main underlying nephropathies included glomerulo-
nephritis, nephroangiosclerosis, diabetic nephropathy
and adult dominant polycystic kidney disease.

Mean BMI was 264 +4.2 kg/m2, while mean pre-
dialytic potassium, albumin and CRP were 4.6+0.7
mEq/l, 32+4 (3.2+0.4) g/dl and 0.76 (0.25-1.2) mg/d],
respectively. Mean McAuley index was 5.6 + 2. Consider-
ing a cut-off of <5.8, 23 patients (62%) resulted insulin-
resistant.

20 healthy subjects (48.5 + 10 years, p <0.01 vs HD, 8
females), with normal renal function (creatinine 78.2 +
16 umol/L) and mean BMI of 27 + 2 kg/m2, constituted
the control I group.

Whole patient characteristics are shown in Table 1.

Myostatin profile

There was no significant difference in serum Mstn levels
between pre-dialysis HD and Control groups (4.7 +2.8
vs 4.4 + 1.3 ng/ml, p =0.8). Moreover, in the HD group
post-dialysis Mstn levels resulted significantly lower than
pre-dialysis ones (4.2 +2.6 ng/ml, p =0.02). Finally, tak-
ing into consideration the different dialytic modalities,
we found no differences in Mstn levels, comparing pa-
tients undergoing BHD or HDF (4.7 + 2.8 vs 4.6 + 3 ng/
ml) (Fig. 1).

Nutritional parameters and functional tests

As recorded by BCM, mean LTI and FTT were 12.3 + 2.9
and 14 + 5.9 kg/m2, respectively. There were no signifi-
cant differences between female and male patients.

Mean MIS score was 14 + 3. Considering a MIS cut-off
>5, we demonstrated the presence of malnutrition in all
the evaluated HD patients.

All participants completed the functional assessment.
Mean HGS was 25.1 + 9 kg, but it was significantly lower
in women than in men (19.8+5.9 vs 27.7+9.3kg, p<
0.05). The average distance achieved in the 6MWT was
365+ 79 m.

Finally, mean FSS was 45+ 11, presenting a clear
pathological value (ie. >36) in 31 patients (83%)
(Table 2).
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Table 1 Patient characteristics at the time of clinical

observation

Total population

N

Gender (M/F)
Age, (years)
BMI, (kg/m?)
Diabetes, n (%)

Time on dialysis, months (IQR)

Type of dialysis, n (%)
BHD, n (%)

HDF, n (%)

Serum potassium (mEg/L)
Serum albumin (g/L)
Prealbumin (g/L)

Total cholesterol (mmol/L)
Triglycerides (mmol/L)
Phosphate (mmol/L)
McAuley index

CRP (mg/dl), IQR
Transferrin (g/L)

SPKT/V

37

23/14
69.6£ 15
264+42
12 (32)

35 (19.5-48)

24 (65)
13 (35)
46+07
32+04
0.3+0.08
36+09
1.8+08
16+05
56+2
0.76 (0.25-1.2)
1.7£03
166+03

All values were determined in predialysis

Abbreviations: Body mass index (BMI), Bicarbonate-hemodialysis (BHD);
Hemodiafiltration (HDF), C-reactive protein (CRP), standard pool KT/V (spKT/V)
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Correlations
Correlation analysis showed a direct association between
pre-dialysis Mstn and LTI, albumin and phosphate serum
levels (Fig. 2), whereas there was a significant inverse asso-
ciation with age, BMI, FTI and MIS. Moreover, MIS re-
sulted inversely correlated with serum albumin levels and
LTI, while was directly correlated with age, CRP levels,
OH state (r = 0.44) and fatigue, expressed as FSS (r = 0.37,
p =0.02) (Table 3). McAuley index, defining insulin resist-
ance (i.e. lower values correspond to increased risk of IR),
was inversely correlated with BMI and FTT and directly re-
lated to HD vintage and OH. HGS was directly correlated
with muscle mass, expressed as LTI (r=0.41, p=0.01),
and inversely correlated with age (r = - 0.35, p = 0.04).
Finally, in multivariate analysis, after adjustment for
age, sex and HD vintage, Mstn resulted inversely associ-
ated with FTI ( = - 1.055, p = 0.002).

Discussion
In this study, we tried to define the meaning of serum
Mstn in HD patients.

First, we evaluated the circulating levels of Mstn and
the potential effect of dialytic treatment on these levels,
taking into consideration different dialysis techniques
(BHD vs HDF). We found no differences in Mstn levels
between HD patients and healthy control, while there
was a significant slight decrease of Mstn after a single

Serum Myostatin (ng/ml)

*p<0.05
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Fig. 1 Serum Myostatin levels in HD patients. There were not significant differences in serum myostatin levels between healthy control subjects
(O) and patients undergoing hemodialysis. Post-dialysis there was a significant decrease in Myostatin levels compared with pre-dialysis values.
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Table 2 Body composition and muscle function tests at the
time of clinical observation

Total population

N 37

Serum Myostatin (ng/ml) 47+28
LTI, (kg/m?) 123429
FTI, (kg/m?) 14+59
OH (L), IQRs 05 (-09_12)
MIS 14+3
HGS (kg) 251+9
Male (n.24) 277 +£93
Female (n.13) 198 £ 59*
6MWT (m) 365+79
FSS 45+ 11

All values were determined in predialysis. * p < 0.05 vs males

Abbreviations: Lean Tissue Index (LTI), Fat tissue index (FTI), Body mass index
(BMI), Overhydration (OH), Malnutrition Inflammation Score (MIS), Hand-grip
strength (HGS), 6-min walking test (6MWT), Fatigue Severity Scale (FSS)

HD session, confirming our previous data of a potential
modulation of serum Mstn by HD treatment [22]. How-
ever, in contrast with other reports, we did not observe
significant differences in Mstn levels between BHD and
HDF [14, 22].

This finding could be explained by many factors, in-
cluding the diverse assays used to measure circulating
Mstn, the different study design (crossover vs observa-
tional) and the small number of patients enrolled in
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these studies that may have not allowed to discriminate
little differences between the two HD modalities.

Furthermore, basing on the known inhibitory effects of
Mstn on skeletal muscle growth, we investigated the hypo-
thetical use of serum Mstn level as a biomarker for muscle
wasting, a very common condition in HD patients, signifi-
cantly related to relevant clinical consequences.

Therefore, we studied circulating Mstn in relation to
nutritional and metabolic parameters and muscle func-
tion tests. Interestingly, we found that in HD patients
serum Mstn resulted directly correlated with muscle
mass, evaluated by BIA. Coherently, circulating Mstn re-
sulted inversely correlated with BMI, fat body content
and age, indicating that obese and older patients with
low muscle mass present low circulating Mstn levels.
This data was also reinforced by the evidence of direct
correlation of Mstn with albumin and phosphate levels,
often used as markers of good nutritional status, and its
inverse correlation with malnutrition, evaluated by MIS.

All these findings are in apparent contradiction with
those reported in skeletal muscle and suggest that circu-
lating Mstn reflects muscle mass content rather than
muscle wasting. On the other hand, this data is not so
surprising, since the actual relationship between serum
Mstn and skeletal muscle mass in humans remains con-
troversial. Indeed, while there is evidence of an inverse
correlation between serum Mstn and skeletal muscle
mass in elderly and patients affected by chronic diseases,
it has been also reported that low serum Mstn levels are
associated with low skeletal muscle mass in in heart

30+

Lean Tissue Index (kg/m?)

Serum Myostatin (ng/ml)

Fig. 2 Correlation between serum Myostatin and muscle mass in HD patients. There was a direct correlation between serum Mstn and muscle
mass (expressed as Lean Tissue Index-LTl). Linear regression analysis, r=0.67, p < 0.0001

10 15 20
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Table 3 Correlations among Myostatin serum levels, nutritional and functional parameters in HD patients
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N=37 Age HD-age MSTN Phosphate BMI LT FTI CRP Albumin McA MIS
Age 1

HD-age 0.12 1

MSTN —0.63§ 0.01 1

Phosphate - 044+ —0.08 04* 1

BMI 0.06 —-0.09 —04* —-0.06 1

LTI —0.68 § 0.143 082§ 0.38* —045 1

FTI 0.28 -0.2 -065§ -0.18 -0.188 -0.7°§ 1

CRP 0.27 0.17 -0.19 -0.12 0.05 -0.17 -0.06 1

Albumin -0.09 -0.04 0.35% 0.02 0.14 0.3 —0.01 -0.07 1

McA 0.19 043+ 0.06 -0.09 —0.54+ 0.18 —0.45+ —0.006 -0.18 1

MIS 047+ —-0.06 -0.39* -0.04 -0.29 — 044+ -0.02 037 —043* 0.12 1

Correlation coefficients are shown. * p <0.05; + p <0.01; § p <0.001

Abbreviations: Hemodialysis (HD), Myostatin (Mstn), Body mass index (BMI), Fat tissue index (FTI), lean tissue index (LTI), Overhydration (OH), C-reactive protein

(CRP), McAuley index (McA), Malnutrition Inflammation Score (MIS)

failure patients with cachexia, such as in healthy old
adults [9, 10, 23, 24]. Similarly, in HD patients, while
Mstn has been found to be overexpressed in muscle and
strictly linked to inflammation and muscle atrophy, the
analysis of serum Mstn levels has shown contrasting re-
sults [13, 14, 22, 25]. Therefore, it seems there could be
a discrepancy between muscular and circulating Mstn,
whose explanation is not so clear. First, it is possible that
circulating Mstn not necessarily reflects its intramuscu-
lar concentration, since the protein may be also pro-
duced from other tissues or undergoes degradation.
Secondly, it is conceivable that other extracellular matrix
proteins might interact with Mstn and Mstn-linked mol-
ecules, regulating Mstn expression and TGF-p signalling
pathway in muscle cells [26].

However, when we looked at the functional meaning
of serum Mstn, we did not find correlations among
serum Mstn and functional tests exploring muscle
strength, endurance and fatigue.

Analogously, when we studied the metabolic parame-
ters, we did not find significant correlations among circu-
lating Mstn and metabolic pathways, including lipids and
insulin resistance (IR), evaluated by McAuley index. Also
in this case, as well as for that reported for muscle mass,
the relationship between circulating Mstn and IR is con-
troversial and matter of debate. Indeed, while previous
studies showed elevated Mstn levels in obese patients with
hyperinsulinemia and IR, configuring a condition in which
IR might potentiate the inhibitory effect of Mstn on
muscle growth [27], high serum Mstn has also been re-
ported to be associated with favourable metabolic profiles
and a lower prevalence of metabolic syndrome [28].

Therefore, overall these findings indicate that while
circulating Mstn seems to reflect the muscle mass, its
actual clinical significance and utility in HD patients re-
mains questionable.

Beyond data on Mstn, our study highlighted some other
collateral findings that are worthy to be considered. First
of all, we confirmed that malnutrition is very common in
HD patients. In our study this condition, which actually
implies a complex and multifaceted pathogenesis, resulted
related to age, inflammation (evaluated as CRP levels) and
overhydration (OH) state. In particular, the correlation of
OH with malnutrition and inflammation has been also re-
ported in other studies [29] and is of peculiar interest in
HD patients, since volume control is one of the main
problems in the daily management of these patients.

Regarding muscle function tests, we found that HGS was
directly correlated with muscle mass, as also previously re-
ported, and inversely related to age, while self-reported
muscle fatigue correlated with malnutrition, which may
probably represent the functional correspondent.

We are aware that our study presents some limita-
tions, mainly due to the observational design and the
small number of patients evaluated with control subjects
younger than HD patients.

Indeed, while a single determination of circulating
Mstn is related to muscle mass, it is possible that the
periodical monitoring (i.e. the time trend) of Mstn levels
could provide useful information about muscle loss and
progression of cachexia over the time.

Moreover, it is conceivable that the study of complex
processes, such as muscle wasting and malnutrition in HD,
should not be limited to the evaluation of a specific marker.

For example, beyond Mstn, other molecules, such as
cytokines, activins and follistatin, may regulate muscle
growth and metabolism [30]. In particular, among
them, Activin A, which shares the receptor with Mstn
(i.e. ActRIIB) and has been related with muscle loss
in cancer, seems worthy of being investigated as an
additional biomarker of muscle wasting, also in HD
patients [31, 32].
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Finally, it should be underlined that the study of circu-
lating Mstn could also be made difficult by technical
limitations, since in the Literature there is some concern
about the use of ELISA-based approaches to measure
Mstn concentration, mainly because Mstn immunoreac-
tivity does not necessarily equal to its bioactivity [33].

Conclusions

In conclusion, we think that the relationship between
Mstn and muscle mass and nutritional status candidate
circulating Mstn as an interesting new player in the
regulation of skeletal muscle trophism. This is particu-
larly relevant, since Mstn is currently object of many re-
searches on the potential role of its pharmacological
inhibition, aiming to promote muscle mass increase and
improve the metabolic profile and frailty in different dis-
ease conditions [34—36]. However, current evidence is
not strong enough to support the use of serum Mstn to
diagnose muscle wasting and malnutrition or to monitor
the responses to the treatments in HD patients. There-
fore, further studies, possibly prospective and performed
with more accurate analytical methods (like mass spec-
trometry), are needed to elucidate the potentialities of
circulating Mstn as a biomarker and its utility in detect-
ing patients at risk for wasting.
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ABSTRACT

BACKGROUND: The Ehlers-Danlos Syndrome (EDS) is a rare disorder affecting the connective tissue. EDS patients
may suffer of proprioception and balance impairment but all the studies dealing with such symptoms have been addressed
to adult subjects. The Study of such impairment in younger patients may lead to a better awareness of own motor abilities
and to a focused rehabilitative intervention. Therefore, our work aims to assess the occurrence of these alterations in a
pediatric cohort of EDS patients.

METHODS: The Research was designed as a cross-sectional study with a matching control group and performed on a
pediatric cohort of 12 subjects with Ehlers-Danlos Syndrome (Classic and Hypermobility type) and on 12 healthy con-
trols, during a follow-up visit at the Department of Pediatrics and at the Rehabilitation Unit of the Foundation IRCCS
Policlinico San Matteo, in Pavia from April 2015 to October 2015. A square forceplatform was used to obtain the CoP
(center of pressure) displacement during quiet standing during an open and a closed eyes trials. The comparisons between
EDS and control group were performed using a t-test for independent data. P<0.05 was considered statistically signifi-
cant. All tests were two-sided.

RESULTS: All the postural parameters considered raised at closed eyes, no significant modifications without vision were
found only for the standard deviation along the antero-posterior (AP) axis for the two groups. Both at open eyes and
at closed eyes, Patients with EDS showed the postural parameters significantly greater than controls (P<0.05) and this
observation was most notably for the Sway.

CONCLUSIONS: According to our results, a planned monitoring of age-related changes in postural parameters of pa-
tients with EDS could be really interesting to provide a perspective of the development of postural control in these
patients. In fact, considering our results, it could be interesting to apply rehabilitative strategies to enhance motor coor-
dination and postural reflexes so improving their postural control as soon as possible. Further studies about the postural
control in EDS children and adolescents are required to confirm our results.

(Cite this article as: Lisi C, Monteleone S, Tinelli C, Rinaldi B, Di Natali G, Savasta S. Postural analysis in a pediatric cohort of
patients with Ehlers-Danlos Syndrome: a pilot study. Minerva Pediatr 2020;72:73-8. DOI: 10.23736/S0026-4946.17.04681-3)

KEey worps: Ehlers Danlos Syndrome; Pediatrics; Postural balance.

he Ehlers-Danlos Syndrome (EDS) gathers a  dates back even to Hippocrates, whereas the first
group of monogenic inheritable disorders af- medical report dealing with EDS was published

fecting the connective tissue. The main clinical
features of the syndrome are: joints hypermobil-
ity, skin hyperextensibility, and tissue fragility.!
The first description of a case evocative for EDS

in 1892 by the Russian physician Tschernogo-
bow.2 The syndrome was named after a Danish
and a French dermatologist lived at the turn of
the 19th century, Edvard Lauritz Ehlers and Henri-
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Alexandre Danlos, who were the first to provide a
comprehensive description of the phenotype.3:4 In
1949, studying familiar cases of EDS, Jonhson et
al. concluded for EDS to be an autosomic domi-
nant trait> and 7 years later, in 1956, McKusick
included EDS among the hereditable disorders of
connective tissue.6 The first evidence of the mo-
lecular mechanisms involved in the syndrome was
demonstred by Pinnell et al. in 1972,7 when the
deficit of lysil-hydroxylase was firstly described.
The discovery of the underlying biochemical de-
fects coupled with the complexity of the clinical
phenotypes required a classification system. The
first attempt to clarify the complex nosology of
the EDS was the Villefranche classification (1998)
as shown in Table I, which identified six different
subtypes considering the manner of inheritance,
the collagen defect and the clinical presentation.!

Depending the molecular basis of EDS and
dissecting its phenotypical spectrum, new sub-
types were identified, so that in 2012 De Paepe
and Malfait presented a revised classification,8
consisting of 12 subtypes (Table II).

POSTURAL ANALYSIS IN CHILDREN WITH EDS

The incidence of EDS is thought to be 1:5000
live birth, with a similar distribution between
gender or ethnic groups.® Being EDS largely un-
der-diagnosed, in particular for the milder sub-
type, epidemiological data are not reliable. EDS
patients usually do not experience severe medi-
cal issues, except for abrupt vascular rupture in
the vascular type. More subtle complications
may occur in adulthood, such as recurrent pain
and joint dislocation, osteoarthritis, dysautonom-
ic disorders and psychological disfunctioning.8 A
new emerging chapter for EDS are neurological
feature, as EDS subjects may suffer of headache,
neuropathy, cerebrovascular accident or epilep-
sy.? Furthermore, as already highlighted by dif-
ferent authors,!0-13 EDS patients may suffer of
proprioception and balance impairment, possibly
conditioning abstention from physical activity,
abnormal postures and traumatic injuries. To
our knowledge, all the studies dealing with such
symptoms in EDS have been addressed to adult
subjects. Yet, the evidence of such impairment in
younger patients may lead to a better awareness

TABLE I.—The Villefranche EDS classification (1998) with six different subtypes of Ehlers-Danlos Syndrome, consid-
ering the manner of inheritance, the collagen defect and the clinical presentation.

Type Inheritance Mutated genes

Classic AD COL5A1,COL5A2, COLIAI, TNXB
Hypermobility AD unknown/TNXB?

Vascular AD COL341
Kyphoscoliosis AR PLODI
Arthrochalasia AD COLIAl, COLIA2
Dermatosparaxis AR ADAMTS?2

AD: autosomal dominant; AR: autosomal recessive.

TABLE Il.—The De Paepe and Malfait EDS classification (2012) with 12 different subtypes of Ehlers-Danlos Syn-

drome, considering the molecular basis of EDS.

Type Inheritance Mutated genes

Classic AD COL541,COL542, COL1Al, TNXB
Hypermobility AD unknown/TNXB?

Vascular AD COL341
Kyphoscoliosis AR PLODI1
Arthrochalasia AD COLIAl, COL1A42
Dermatosparaxis AR ADAMTS?2
Cardiac-valvular AR COLI1A2

Vascular-like AD COLIA1
Musculocontractural AR CHST14
Spondylocheirodysplastic AR SLC39413

Brittle cornea syndrome AR ZNF469/PRDMS5

EDS/OLI overlap AD COLIAI/COLIA2

AD: autosomal dominant; AR: autosomal recessive.
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of own motor abilities and to a focused rehabili-
tative intervention. Therefore, our work aims to
assess the occurrence of these alterations in a pe-
diatric cohort of EDS patients.

Materials and methods

This cross-sectional study with a matching con-
trol group was performed on a pediatric cohort of
12 subjects with Ehlers-Danlos Syndrome, Clas-
sic and Hypermobility type and on 12 healthy
controls, during a follow-up visit at the Depart-
ment of Pediatrics and at the Rehabilitation Unit
of the Foundation IRCCS Policlinico San Mat-
teo, in Pavia from April 2015 to October 2015.

As summarized in Table III, the two study
groups consisted of an EDS group of 6 males
[(mean age 12.3 (sd: 5,5) years)]; [(Body Mass
Index, BMI 17.10 (3.13) kg/m2) ] and 6 females
[(mean age 14.7 (5.08) years]; [BMI 16.5 (1.9)
kg/m?2)] and a control group of 12 healthy sub-
jects, 6 males [(mean age 13.7 (5.4) years)],
[(BMI 17.7 (3.9) kg/m2)] and 6 females [(mean
age 15.5(5.7) years)], [(BMI 18.7 (3.18) kg/m2)].

Exclusion criteria were: previous spine a/o
lower limbs surgery; learning disabilities; vestib-
ular impairments; neurological disorders; visual
defects not corrected with lenses.

The protocol conforms to the ethical guidelines
of the 1975 Declaration of Helsinki as revised in
year 2000 and all participants’ parents gave their
informed consent to be involved in the study.

To obtain the displacement values of the
CoP (center of pressure), a force platform Argo
RGM® was used.

ARGO is a square platform with four load
cells and with a sampling frequency of 100 Hz;!4
a dedicated software makes it possible to assess
the CoP coordinates (x, y) when climbing on the
platform itself.

All evaluations have been carried out by the
same expert operator and all participants were

LISI

instructed to climb on the force platform, with-
out shoes, to maintain an upright position for 60
s, with arms at their sides and united feet, not to
talk or move during each trial.

They started with a 60 s trial with open eyes
(EO), than, after an interval of about 60 s, they
proceeded with a second 60 s trial with closed
eyes (EC). In order to avoid the adaptation phase
in reaching the upright steady state, the first in-
terval 5 s of each evaluation was discarded.!5

The protocol conforms to the ethical guidelines
of the 1975 Declaration of Helsinki as revised in
year 2000 and all participants’ parents gave their
informed consent to be involved in the study.

Data analysis

As cited above, a computer-automated software
allowed to transform ground reaction forces and
moments along the two axis, antero-posterior
and latero-lateral (AP and LL) into conventional
parameters describing CoP displacement. The
following measures were chosen: Sway path,
expressed in mm/s; Sway area, mm?/s; SD-stan-
dard deviation- of AP CoP excursion (AP sway,
mm); SD of LL CoP excursion (LL sway, mm).
We considered greater sway coefficients, greater
postural instability.10

Statistical analysis

Design study: cross-sectional study with a con-
trol sex and age (+2 years) matching group.
Mean and standard deviation were calculated
for quantitative variables, since they were nor-
mally distributed (Shapiro-Wilk Test). The com-
parisons between EDS and control group were
performed using a t-test for independent data.
P<0.05 was considered statistically significant.
All tests were two-sided. The data analysis was
performed with the STATA statistical package
(release 14.0, 2015, Stata Corporation, College
Station, TX, USA)

TABLE Ul.—Clinical characteristics of EDS patients and control group.

EDS patients (N.=12)

Control group (N.=12)

M F M F
N. (%) 6 (50) 6 (50) 6 (50) 6 (50)
Age (years; mean+SD) 12.3+£5.5 14.7+5.08 13.745.4 15.545.7
BMI (kg/m2; mean+SD) 17.1£3.13 16.5+1.9 17.7£3.9 18.7+3.18
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TABLE IV.—Postural parameters of EDS group and control group. The four parameters are expressed as mean

(standard deviation).

EDS Controls P value
SD LL CoP (EO)mm 5.43 (1.54) 3.83(0.97) 0.005
SD LL CoP (EC) 7.12 (2.01) 5.51(1.83) 0.05
SD AP CoP (EO)mm 5.87 (1.67) 4.6 (1.03) 0.03
SD AP CoP (EC) 5.83(0.93) 5(1.5) 0.13
Sway path (EO)mm/s 16.67 (5.53) 11.7 (2.7) 0.01
Sway path (EC) 25.22 (8.09) 19.4 (5.6) 0.05
Sway area (EO)mm?/s 4247 (24.91) 19.83 (6.9) 0.006
Sway area (EC) 72.67 (34.58) 45.37 (23.38) 0.03

SD: standard deviation; LL: latero-lateral; CoP: center of pressure; EO: open eyes; EC: closed eyes; AP: antero-posterior.

Results

All values of the postural parameters considered
in this study are reported in Table IV as mean and
standard deviation.

Both for EDS and controls the four postural
parameters considered raised at closed eyes, in-
dicating a greater Cop displacement without the
visual support (EC); no significant modifications
without vision were found only for the standard
deviation along the AP axis for the two groups.

At EO patients with EDS showed all the
four postural parameters chosen significantly
greater than controls (P<0.05) and this observa-
tion was most notably for the Sway Area, which
resulted double the average for EDS than con-
trols (42.474£24.91 mm?/s for EDS vs. 19.83+6.9
mm?/s for controls), as in condition of less ac-
curate postural control.

Even at closed eyes all the four postural pa-
rameters were significantly greater among EDS
than Controls, except for the SD AP (5.83+0.93
for EDS vs. 5+1.5 for controls, P=0.13).

Discussion

Our study focused on the evaluation of four pos-
tural parameters (Sway Path, Sway Area, SD
AP and SD LL) of patients with EDS during the
quiet standing and on the comparison of these
parameters between the same group and a group
of healthy volunteers.

To our knowledge, no studies about postural
control in a pediatric cohort of patients with
Ehlers-Danlos Syndrome were made before, al-
though some authors concentrated on deficits in
balance and gait in adults affected by EDS.11-13
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In fact, it is well known that EDS is associated
with an impaired postural stability!?. 13 and pro-
prioceptive impairment. 16

Galli et al.,!3 focusing on the postural con-
trol in Prader-Willi (PW) and EDS, showed an
increase of CoP excursion both in ML and AP
directions among these patients.

The same authors justified their results as an
effect of muscle hypotonia and weakness in EDS
and PW, which affected joint stability. Moreover,
they hypothesized that ligament laxity, a major
feature of many connective disorders including
EDS, could be responsible of an increased range
of motion of joints with a raised ankle instability
in quiet standing also.

In 2011, Rombaut et al.!' focused on balance
and gait in EDS, by comparing a group of 22
EDS adults with a group of 22 controls matched
for age, sex and ethnicity. They showed an in-
creased CoP displacement among these patients
as compared to controls, both during EO trials,
both during EC trials with SDs of the means of
the postural parameters considered about 2-7
times higher in EDS.

About the sensory impairment, Hall et al. were
the first to demonstrate an altered proprioception
among patients with Hypermobility Syndrome,
by studying their threshold of degrees detection
at knee flexion angles.

Rombaut ez al.10 found that patients with EDS
presented an impaired joint position sense at the
knee but not at the shoulder and that their tac-
tile sensitivity was preserved when compared
to healthy controls, so claiming that the major
contribute to proprioceptive impairment in EDS
could be given by tendon and joint receptors.

Recentely, Cleyton et al.!7 analyzed the ability
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of a group of 9 EDS patients to localize their non
dominant hand in the space and compared their re-
sults with those of thirteen healthy controls. They
showed that EDS subjects were less precise about
their hand’s position than controls but the amplitude
of error was not related to patients’ chronic pain.

Our results confirm the presence of postural
instability among an EDS pediatric cohort too.

In fact, our patients with EDS showed a higher
displacement of the CoP than controls during EO
and EC trials, particularly for the Sway Area,
which was double the average for EDS patients,
both at EO and EC, as in condition of less accu-
rate postural control.

Instead controls, who presented an AP dis-
placement higher or comparable to the ML dis-
placement in all the trials, EDS patients showed
an higher ML oscillation during the EC trial when
compared to AP oscillation in the same visual con-
dition, as reported in developmental disabilities.!8

As cited by Rigoldi et al.,!9 “the increase in
ML amplitude sway is considered as a predic-
tor of postural instability.” In that study, these
authors investigated postural control among
children, teenagers and adults with Down Syn-
drome, which is characterized by hypotonia and
ligament laxity as well as EDS, and found only
the onset of some postural abnormalities during
the childhood. Differently, we reported the same
motor impairment in children with EDS as com-
pared to adult patients.

Lastly, the SDs of the Sway Path at EO and EC
were much more higher for EDS than controls,
suggesting an high variability in postural control
impairment in the EDS sample.

Limitations of the study

While claiming that this is a pilot study, we point
out that our work has some limitations: the small
sample, although EDS is a rare disease, and
the wide age range. We specify that the statisti-
cal analysis of results was made by comparing
all patients with controls matched for sex, age,
height and BML.

Conclusions

To our results, a planned and careful monitoring
of age-related changes in postural parameters of
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patients with EDS could be really interesting to
provide a perspective of the development of pos-
tural control in these patients.

Moreover, by considering that an impaired
postural stability has been found in children with
EDS also, it could be interesting to apply rehabil-
itative strategies to enhance motor coordination
and postural reflexes so improving their postural
control as soon as possible.

Further studies about the postural control in
EDS children and adolescents are required to
confirm our results.
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ABSTRACT

BACKGROUND: Coronavirus disease (COVID-19) is characterized by different clinical pictures that may require prolonged hospitalization
and produce disabilities challenging the recovery of previous independence.

AIM: The aim is to evaluate the impact of an early assisted rehabilitation program on the functional status of an acutely hospitalized population
affected by COVID-19.

DESIGN: Single-institution retrospective longitudinal study.

SETTING: Inpatient intensive care units (ICU) and medical care units (MCU).

POPULATION: Acute COVID-19 patients.

METHODS: General information was collected; age-adjusted Charlson Comorbidity Index was used for comorbidities. Duration of hospital
stay, the length of stay in ICU and/or MCU, the length of the rehabilitative treatment, and the destination at the discharge were collected. Evalu-
ation was performed when patients were clinically stable (T0), and at hospital discharge (T1); for subjects enrolled in ICU functional status was
assessed at the time of transfer to the MCU. Muscle strength of the four limbs was measured with the Medical Research Council (MRC) sum-
score. Functional status was assessed using the 3-item Barthel Index (BI-3) and the General Physical Mobility Score (GPMS). Early assisted-
tailored rehabilitation protocol was applied in ICU and in MCU: the aims were the maintenance (or recovery) of the range of motion and of the
strength and the recovery of sitting/standing position and gait.

RESULTS: We evaluated 116 patients (mean age 65, SD 11) (65% male), 68 in ICU (mean age 60, SD 10), 48 in MCU (mean age 73, SD 9). At
discharge, BI-3 and GPMS significantly improved in both ICU (P<0.001) and MCU (P<0.001) subgroups of patients. MRC sum-score signifi-
cantly improved in ICU patients (P<0.001). Patients hospitalized in ICU had a significantly longer hospital stay. At discharge, patients admitted
to the ICU reach a functional state that is close to that of patients admitted to the MCU.

CONCLUSIONS: The results suggest that an early assisted rehabilitation program may be helpful in improving the short-term functional status
of an acutely hospitalized population affected by COVID-19, with discharge at home of 48%

CLINICAL REHABILITATION IMPACT: this study focuses on a functional assessment method to be used to identify the rehabilitation needs
and verify the results of an early rehabilitation protocol applied to the acute COVID-19 patient admitted to ICU and MCU.

(Cite this article as: Ricotti S, Petrucci L, Carenzio G, Carlisi E, Di Natali G, De Silvestri A, et al.; Covid Rehabilitation Group. Functional assessment
and rehabilitation protocol in acute patients affected by SARS-CoV-2 infection hospitalized in the Intensive Care Unit and in the Medical Care Unit.
Eur J Phys Rehabil Med 2022;58:316-23. DOI: 10.23736/S1973-9087.21.06897-0)

KEY worDps: COVID-19; SARS-CoV-2; Rehabilitation.

Coronavims disease (COVID-19) is an infectious dis- 2020, W.H.O. declared a pandemic state.! COVID-19 is
ease first detected in Wuhan, China. It first appeared caused by Severe Acute Respiratory Syndrome Coronavi-
in Italy in January 2020, the first case with secondary rus?2 (SARS-CoV-2) and is characterized by a broad spec-
transmission being diagnosed in February 2020. In March  trum of clinical features, ranging from a complete absence
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of symptoms to mild symptoms such as fever, cough, fa-
tigue, headache, myalgia, gastrointestinal disorders and
anosmia up to dyspnea in case of bilateral pneumonia of
varying grade of severity.2-> COVID-19, whose symptoms
are marked by the expression of the viral infection and by
the host’s anti-inflammatory response, can progress into
three pathophysiological stages: the infection phase, the
pulmonary phase and the inflammatory phase.3-% In se-
vere cases, interstitial pneumonia may be accompanied
by multiorgan failure and by phenomena of thrombosis,
microangiopathic skin lesions at the extremities and dis-
seminated intravascular coagulation.” The compromise
of respiratory function may express itself with pictures
of different severity requiring oxygen therapy or non-in-
vasive ventilatory assistance; in case of acute respiratory
distress syndrome (ARDS), invasive mechanical ventila-
tion with prolonged hospitalization in intensive wards is
required.2 3 In addition to advanced age and male gen-
der, comorbidities such as type 2 diabetes, hypertension,
obesity and pre-existing impaired immune function are
considered risk factors for the development of a severe
SARS-CoV-2 infection.¢

Patients with severe pictures of SARS-CoV-2 infection
may therefore require prolonged hospitalization in inten-
sive care unit (ICU) which, as already reported in the liter-
ature regarding patients with respiratory disease not relat-
ed to COVID-19, is cause of myopathy with loss of body
mass of about 20% after the first week and with rhabdo-
myolysis, hypotrophy and hyposthenia being due to mito-
chondrial dysfunction and metabolic alterations in the sat-
ellite cells that are necessary for muscle regeneration.%-12
Moreover, muscle atrophy is in turn a complication of hy-
percapnia due to lung damage.!3 The pathophysiological
mechanisms of ICU-acquired weakness are believed to be
multifactorial and muscle damage is associated with neu-
ronal damage and axonal degeneration from microcircula-
tory dysfunction.!! In ICU-acquired weakness neuromus-
cular recovery is delayed and 65% of patients have been
estimated to have functional limitation at the discharge,
the neuromuscular damage lasting for years.!4 15 Previous
reports about severe form of Coronavirus 1 infection have
shown long recovery times, even 12 years, in case of criti-
cal illness.¢

In order to reduce the effects of prolonged immobility
and to improve functional outcomes, rehabilitation is ac-
tually considered an integral part of the management of
critically ill patients.!6-18

With the spread of the covid 19 pandemic, greater
knowledge on the clinical characteristics, treatment and
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sequelae of this pathology have led to a growing scien-
tific literature regarding the rehabilitation approach of the
SARS-CoV-2 patient, and a series of systematic rapid liv-
ing reviews on rehabilitation needs has been published.
The main fields of intervention concern the rehabilitation
treatment of acute respiratory failure that characterizes the
initial stages of the disease, the containment of the effects
related to prolonged immobility with an early mobilization
of the patient admitted to the ICU, the recovery of mobility
prior to hospitalization through continuation of rehabilita-
tion treatment both in the postacute phase and at home,
where continuous monitoring of the motor, neurological,
cognitive sequelae is necessary.!9: 20

The aim of this study is to evaluate the impact of an
early assisted rehabilitation program on the functional sta-
tus of an acutely hospitalized population affected by CO-
VID-19.

Materials and methods
Population and study design

This study was conducted as a single-institution retrospec-
tive longitudinal study and was performed in accordance
with the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) Guidelines. It was
approved by the local ethical board (“Area Vasta Pavia”
Bioethics Committee, protocol number: 20200069920 -
date of approval: 05/08/2020) and was drawn up in ac-
cordance with the current version of the World Medical
Association Declaration of Helsinki (2013). For informed
consent to study participation we refer to the consent that
all patients sign upon admission to the ICU or MCU ward,
as approved by the bioethics committee. The trial was car-
ried out in accordance with the standards of good clinical
practice.

Data were collected, from March to June 2020, on sub-
jects admitted to COVID Units of the IRCCS Policlinico
San Matteo Foundation (Pavia, Lombardia, Italy) with a
diagnosis of COVID-19 related pneumonia. COVID Units
included Intensive Care Units (ICU) and Medical Care
Units (MCU). As soon as the patients were considered
clinically stable, they were evaluated for inclusion in an
assisted rehabilitation program (see procedures for details)
by a Physical and Rehabilitation Medicine (PRM) special-
ized physician both in ICU and in MCU. Inclusion criteria
were: age 18 or older and a diagnosis of COVID-19 related
pneumonia. ICU patients were included with a diagnosis
of COVID-19 related pneumonia with ARDS (in phase of
weaning from mechanical ventilation). Exclusion criteria
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were a previous diagnosis of neuromuscular diseases and
general contraindications to mobilization (cardiorespira-
tory or neurological instability, need for Extra Corporeal
Membrane Oxygenation assistance).

Procedures

As part of the recruitment procedure, general information
was collected on basic demographics and the burden of
previous clinical history was determined using the age-
adjusted Charlson Comorbidity Index.2!: 2 The PRM
clinical evaluation included sensorium, general compli-
ance, active and passive motility of all four limbs, sitting/
standing position and gait (if possible). We specifically
measured muscle strength in all four limbs, applying the
Medical Research Council (MRC) sum-score, one of the
most commonly used clinical grading tool to assess global
muscle strength.23.24 The MRC sum-score is the summa-
tion of the strength of six muscle groups (arm abduction,
elbow flexion, wrist extension, hip flexion, knee extension
and ankle dorsiflexion), bilaterally tested according to the
MRC scale.?s The sum-score ranges from 0 to 60 points,
the range 0-36 indicating severe muscular weakness, the
range 36-48 indicating significant muscular weakness.23 24
The functional evaluation (see outcome section for details)
was performed at the first PRM evaluation (TO0) and at the

TABLE L.—Rehabilitation protocol in Intensive Care Covid Units.

REHABILITATION IN ACUTE SARS-COV-2 PATIENTS

discharge from hospital (T1); for subjects enrolled in ICU
and then transferred to MCU, the functional status and the
MRC sum-score were also assessed at the discharge from
ICU. We also registered the total duration of hospital stay,
the length of stay in ICU and/or MCU, the length of the
rehabilitative treatment (expressed as number of sessions
of physiotherapy) and the destination at the discharge.

The early rehabilitation project had two aims: the main-
tenance (or recovery) of the range of motion and of the
strength and the recovery of sitting/standing position and
gait. The exercise program involved daily a 30-minute
session assisted by a physiotherapist. In Table I, II we re-
ported the stages of the rehabilitation program we carried
out in ICU and MCU respectively.

Outcome assessment

As primary outcome, the functional status was assessed
using the 3-item Barthel index (BI-3) and the General
Physical Mobility Score (GPMS). The Barthel Index is a
worldwide known standard measure of functional ability.2¢
Information on functional status is essential for assessing
rehabilitation practice, but during COVID-19 spreading,
it was impractical to obtain a full assessment in the acute
units, so we chose the BI-3, a simplified and validated al-
ternative to the full Barthel score, based on three items

Intensive Care Units rehabilitation program

1- Postural alignment in bed of the head, neck, trunk, shoulder and pelvic girdle;
2- Passive/active assisted range of motion exercises of the upper and lower limbs. Selective exercises on the shoulder girdle musculature without

involving the pelvic girdle, and vice versa;

3- If the patient is intubated via tracheostomy, passive mobilization of the cervical spine; awareness of the oral cavity by mobilizing the tongue and

the temporomandibular joint;

4- Active exercises to strengthen the muscles of the upper and lower limbs

5- Balance bed exercises of the trunk, shoulder and pelvic girdle in the sitting position in bed; gradual recovery of the sitting position at the edge of
the bed; training in the upright standing position and gradual recovery of the bed-chair transition

6- Reached the standing position, walking training with load transfer and walking on the spot with direct assistance or supervision

7- Cognitive exercise for the tidal volume breathing pattern; sequential breathing exercise Active Cycle of Breathing Techniques

Transfer to Medical Care Units

1- Continuation of the motor rehabilitation program performed in ICU until ambulation is recovered
2- Sequential breathing exercise Active Cycle of Breathing Techniques, breathing exercises in a sitting position, incentive spirometers using volume

- oriented device.

TABLE Il.—Rehabilitation protocol in Medical Care Covid Units.

1- Passive/active assisted range of motion exercises of the upper and lower limbs; exercise for cervical spine

2- Active exercises to strengthen the muscles of the upper and lower limbs

3- Balance bed exercises of the trunk, shoulder and pelvic girdle in the sitting position in bed; gradual recovery of the sitting position at the edge of
the bed, training in the upright standing position and gradual recovery of the bed-chair transition
4- Reached the standing position, walking training with load transfer and walking on the spot with direct assistance or supervision until ambulation is

recovered

5- Sequential breathing exercise Active Cycle of Breathing Techniques, breathing exercises in a sitting position, incentive spirometers using volume -

oriented device.
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TABLE lIl.—General Physical Mobility Score (GPMS).

0= patient confined to bed

1= patient performs movements on the bed

2= patient reaches the sitting position on the edge of the bed
3= patient reaches the upright position

4= patient walks with assistance

5= patient walk independently

only (transfers, walking, bladder control). The BI-3 is re-
ported to predict total Barthel Index score in around 90%
of cases.2” The GPMS was instead created as a new tool,
made up of single item, in order to assess in more detail
than the item “transfers” of the BI-3 the maximum grade of
ability in autonomously performing transfers (Table III).
As secondary outcomes, we assessed variations of MRC
sum-score in the ICU subgroup of patients at the first PRM
evaluation (TO0) and at the transfer to MCU. Moreover, we
assessed differences in terms of length of hospital stay and
functional status at discharge between patients admitted in
ICU and those admitted in MCU. Finally, we evaluated the
impact of functional status on the destination at discharge.

Statistical analysis

The Shapiro-Wilk Test was used to test the normal dis-
tribution of quantitative variables. If normally distributed,
the results were expressed as mean and standard deviation
(SD), otherwise median and interquartile range (IQR: 25-
75% percentiles); qualitative variables were summarized as
counts and percentages.

Functional outcomes (BI-3 and GPMS) are compared
between admission and discharge (separately in ICU and
MCU patients) with paired z-test.

Multivariate linear regression models were fitted to
evaluate the effect of the length of the rehabilitative treat-
ment on improvement of functional outcome (BI-3 and
GPMS); covariate were sex and age-adjusted Charlson
Index and being admitted to ICU. Results are expressed
as coefficient with their 95% confidence interval (CI) and
presented with term specific P values; the coefficient rep-
resents the mean variation of outcomes for unit change of
quantitative predictors or between levels of categorical or
ordinal predictors.

For MRC sum score multi level linear regression with
patients as random factors are fitted to evaluate the effect
of the length of the rehabilitative treatment on improve-
ment of this functional outcome covariate were sex and
age-adjusted Charlson Index. Results are expressed as co-
efficient with their 95% CI and presented with term specif-
ic P-values; the coefficient represents the mean variation
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of outcomes for unit change of quantitative predictors or
between levels of categorical or ordinal predictors.

For MRC sum score categories multi level ordinal lo-
gistic regression with patients as random factors are fit-
ted to evaluate the effect of the length of the rehabilitative
treatment on improvement of this functional outcome co-
variate were sex and age-adjusted Charlson Index. Results
are expressed as as odds ratio (OR) with their 95% CI and
presented with term specific P values.

Multivariate logistic regression models are fitted to
evaluate effect of improvement of functional outcome on
discharge at home (covariate sex age-adjusted Charlson
Index). Results are expressed as OR with their 95% CI and
presented with term specific P values.

P values <0.05 were considered to be statistically signif-
icant. Data analysis was performed with STATA statistical
package (release 16.1, 2013, Stata Corporation, College
Station, TX, USA).

Results
Descriptive data

General characteristics of the population at the first PRM
evaluation are described in Table I'V.

The rehabilitative program was generally well tolerated
by the patients. In subjects diagnosed for thrombosis or
pulmonary embolism after the beginning of the rehabili-
tation protocol, assisted physiotherapy was stopped and
started again 48 hours after the beginning of a proper an-
ticoagulant therapy. Two subjects presented hematomas,
respectively located at the thigh and at the iliopsoas, but
they regularly followed the protocol.

In five ICU patients, a critical illness polyneuropathy
and miopathy was clinically diagnosed and confirmed by
an EMG/ENG examination during the hospital stay. A per-

TABLE IV.—Demographic, anamnestic ad functional characteris-
tics of the population.

ICU MCU All
Sample (N.) subgroup subgroup patients

(68) (48) (116)
Age, years (SD) 60 (10) 73 (9) 65 (11)
Sex, male (%) 51(75) 25(52) 76 (65)
Charlson Comorbidity Index (SD) 1(0-2) 1.5(1-2) 1(0-2)
BI-3 median (range) 0(0-2) 0(0-7) 0(0-7)
GPMS median (range) 0 (0-2) 1 (0-4) 0 (0-4)
MRC sum-score (SD) 23 (12) 41 (8) 31(13)

Value are expressed as means+SD and as median (IQR) for continous data and
counts (percentage) for categorica data. ICU: Intensive Care Unit; MCU: Medical
Care Unit; BI-3: 3-item Barthel Index; GPMS: General Physical Mobility Score;
MRC sum-score: Medical Research Council sum score.
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sistent clinical picture of ICU acquired weakness at dis-
charge from hospital was observed in further thirteen ICU
cases. Finally, two subjects presented neurological com-
plications, respectively a Guillain-Barré Syndrome and a
facial nerve paralysis.

Primary outcome

The BI-3 total score and the GPMS showed a statistically
significant improvement in both ICU (P<0.001) and MCU
(P<0.001) subgroups of patients, as reported in Figure 1,
2 respectively.

Regarding the regression analysis, the length of the re-
habilitative treatment (BI-3 beta 0.07 for 1 day increase

ICU patients

oL

Median score

=

Bl-3 at baseline  BI-3 at discharge GPMS at baseline GPMS at discharge

Figure 1.—BI-3 total score and GPMS score at baseline and at discarge
in ICU patients.

MCU patients

—

Median score

|

Bl-3 at baseline  BI-3 at discharge GPMS at baseline GPMS at discharge

Figure 2.—BI-3 total score and GPMS score at baseline and at discarge
in MCU patients.

(9]
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95%CI 0.01-0.12 P=0.014; GPMS beta 0.03 95%CI
0.01-0.06 P>0.015) and the age-adjusted Charlson Index
(P<0.001) are significantly positively and negatively cor-
related to the improvement of functional outcome.

Secondary outcome

Data about monitoring of MRC sum-score in ICU patients
are summarized in Figure 3.

MRC sum-score significantly improved in ICU
(P<0.001). For what regards the regression analysis, the
length of the rehabilitative treatment (beta 0.29 for 1 day
increase; 95%CI 0.06-0.53 P=0.012) is also significantly
correlated to the improvement of muscular strength. On
the contrary, the MRC sum-score variation resulted nega-
tively affected by the burden of comorbidity, the coeffi-
cient value decreasing by -3,7 points as the age-adjusted
Charlson Index point-by-point increase. Analysing the
MRC sum-score by categories (0-36, 36-48, 48-60), re-
sults about the influence of the cited variables did not
change (Figure 4).

Total duration of the hospital stay, the length of stay in
ICU and/or MCU, the length of the rehabilitative treatment
and the destination at the discharge are listed in Table V.

Patients hospitalized in ICU had a significantly longer
hospital stay. At discharge, patients admitted to the ICU
reach a functional state that is close to that of patients
admitted to the MCU. The improvement of functional
outcome (BI-3) (OR 1.67 95%CI 1.33-2.10 P<0.001),
the age-adjusted Charlson Index (P<0.001) and ICU stay
(P<0.001) are significantly positively and negatively cor-
related to discharge to home.

40+
ICU patients

BS54

30

MRC sum score

25+

204

2 .
Evaluation

Figure 3.—Monitoring of MRC sum score in ICU patients.
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Frequency

Normal strength

— Significant deficit
Severe deficit
Normal strength

~  Significant deficit
Severe deficit
Normal strength

w  Significant deficit
Severe deficit

Evaluation

Figure 4—Monitoring of MRC sum score categories in ICU patients.

TABLE V.—Duration of the hospital stay, length of the rehabilita-
tive treatment, destination at the discharge.

ICU MCU All
Sample (N.) subgroup subgroup patients

(68) (48) (116)
ICU hospital stay, days median 36 (28-50) - -

(IQR) (available only for ICU

subgroup)
Total Hospital stay, days median 50 (38-67) 29 (21-37) 41 (26-57)
(IQR)
Rehabilitative treatment session 12 (9-20) 6 (4-9) 10 (5-16)
median (IQR)
Discharged to Subacute Units (%) 42 (62) 12 (27) 54 (48)
Discharged to home (%) 21 (31) 33 (73) 54 (48)
Dead (%) 5(7) 0 5(4)

Value are expressed as median (IQR) for continous data and counts (percentage)
for categorica data. ICU: Intensive Care Unit; MCU: Medical Care Unit.

Discussion

The results of this observational study highlight a major
impairment of functional status in patients with severe
SARS-CoV-2 infection that required hospitalization, how-
ever with a significant functional improvement at dis-
charge the degree of the improvement being correlated to
comorbidity and to the length of the rehabilitative treat-
ment.

Our early, structured and assisted rehabilitation protocol
was feasible, tailored to the patient and continued through-
out the hospital stay.

As reported by Curci et al., postacute COVID-19 pa-
tients admitted to the Rehabilitation Unit from ICU pre-
sented a severe disability in terms of pulmonary function
and motor impairment for which an early rehabilitation
treatment adapted to the clinical conditions becomes nec-
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essary. The need of rehabilitation care already in the acute
stages of COVID-19 disease is reported in the scientific
literature that has grown with the spread of the COVID-19
pandemic.28 McWilliams et al. report that rehabilitation
protocols implemented in intensive care on patients with
stabilized clinical picture lead to increased levels of mobil-
ity before ICU discharge.2?

Despite the severity of the COVID-19 and the geriatric
average age (65 years) of the sample, 48% of the patients
were discharged home. Despite patients hospitalized in
ICU resulted to have a significantly longer hospital stay
and a major exposure to prolonged immobility, we ob-
served in this subgroup of patients a significant and pro-
gressive improvement of MRC sum-score, with a change-
over from a severe muscular weakness (0-36) to a signifi-
cant muscular weakness (36-48) during the rehabilitative
treatment.

During the COVID-19 pandemic outbreak in March
2020, the urge to provide a rehabilitative support to an in-
creasing number of patients and lack of scientific evidence
about the rehabilitative treatment of subject affected by
COVID-19 infection, led us to plan, in a short space of
time, a rehabilitative program based on our skills and pre-
vious clinical experience in treating acutely hospitalized
patients.16. 17. 30-34

Subjects hospitalized in ICU because of a SARS-CoV-2
infection usually show a respiratory impairment similar
to patients affected by ARDS of different etiologies, the
typical restrictive pulmonary picture requiring respiratory
support and, in some cases, bringing to delayed wean-
ing from mechanical ventilation and to prolonged hospi-
talization in intensive wards. As direct consequence, we
observed a progressive and diffuse muscular hypotro-
phy, with concomitant weakness to the trunk and the four
limbs, sometimes leading to the most severe picture of the
critical illness polyneuromyopathy. Moreover, prolonged
mechanical ventilation cause diaphragm muscle atrophy
with concomitant hyposthenia and further lengthening of
the weaning procedures.35 The infection related inflamma-
tory state, the multiorgan involvement and the use of seda-
tives and neuromuscular blocking drugs worsen, in turn,
muscular weakness into a complex motor impairment,
requiring a rehabilitative intervention, aimed to recover
muscle strength, sitting/standing position and gait. Con-
sidering that the loss of muscle strength is greatest in the
first week of immobility,3¢ the rehabilitative intervention
should begin as early as possible. Moreover patients with
COVID-19 demonstrated improved mobility at hospital
discharge and higher probability of discharging home with
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increased frequency and longer mean duration of physical
therapy treatment.37

Patients hospitalized in MCU also showed a partial loss
of muscle strength, caused by the concomitant action of in-
flammatory state, hypoxemia and stay in isolation wards.
Besides, evidences from literature clearly reported a re-
duction of general mobility during hospital stay for any
reason.38 On that basis, the beginning of the rehabilitative
treatment should be early and adaptable to the rapid evolu-
tion of clinical conditions in MCU too. Moreover, we sug-
gest to educate patients to repeat active exercises during
day time and to preserve their functional skills (“transfers”
and activities of daily living), depending on the need to
stay in isolation wards. The learning process of a rehabili-
tative program during the hospital stay allows patients dis-
charged home to carry on their exercises in order to com-
plete their functional recovery.

Analyzing MRC sum-score data, patients hospital-
ized in ICU showed a severe muscular weakness (0-36);
those hospitalized in MCU showed instead a significant
muscular weakness (36-48). Despite patients hospital-
ized in ICU resulted to have a significantly longer hospi-
tal stay and a major exposure to immobility, we observed
in this subgroup of patients a significant and progressive
improvement of muscular strength during the rehabilita-
tive treatment, as a proof that an early participation in a
rehabilitative program is helpful in limiting the sequelae
of prolonged immobility and in facilitating functional re-
covery, as showed by the improvement of BI-3 and GPMS
total score. The GPMS resulted to be an easy-to-fill in tool,
useful in assessing patients’ skills to perform “transfers”
and residual functional needs.

The discharge from hospital to home is considered an
optimal indicator of functional recovery: in the present
study, despite the geriatric age of the sample, 48% of the
patients were discharged to home. In the subgroup hospi-
talized in MCU, the percentage of patients discharged to
home resulted to be 73%, in spite of a major number of
comorbidities and average age (73 years).

Limitations of the study

The present study has several limitations. For ethical rea-
sons we could not plan a placebo-controlled trial with a
control group (not performing rehabilitation), since we en-
rolled subjects with COVID-19 related functional limita-
tion during an emergency time. Consequently, we couldn’t
demonstrate the full efficacy of the intervention on the ob-
served functional evolution, in particular on muscle recov-
ery and on discharge at home.
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The lack of a longer follow-up prevented further con-
sideration about long-lasting functional limitations in pa-
tients affected by COVID-19 related pneumonia. We also
have to specify that we chose the 3-item Barthel Index and
the GPMS to assess function for practical reasons only (in
an emergency setting). Further studies, with a controlled
design and with a more exhaustive functional evaluation
are certainly justified to better understand the efficacy of
rehabilitation in this context.

Conclusions

In patients affected by COVID-19 related pneumonia the
respiratory impairment is often associated to a progressive
muscular weakness with a concomitant loss of function.
An ecarly rehabilitation treatment, tailored to the clinical
setting and adaptable to the rapid evolution of clinical
conditions is desirable to be applied in acute patients with
SARS-CoV-2 infection.
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