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ALBAT Bernard BRUNEL Michel HUMEAU Claude MIRO Luis

ALLIEU Yves CANAUD Bernard JAFFIOL Claude NAVARRO Maurice

ALRIC Robert CHAPTAL Paul-AndrŽ JANBON Charles NAVRATIL Henri

ARNAUD Bernard CIURANA Albert-Jean JANBON Fran•ois OTHONIEL Jacques

ASENCIO GŽrard CLOT Jacques JARRY Daniel PAGES Michel

ASTRUC Jacques COSTA Pierre JOURDAN Jacques PEGURET Claude

AUSSILLOUX Charles �'�¶�$�7�+�,�6���)�U�D�Q�o�R�L�V�HKLEIN Bernard PELISSIER Jacques

AVEROUS Michel DEMAILLE Jacques LAFFARGUE Fran•ois PETIT Pierre

AYRAL Guy DESCOMPS Bernard LALLEMANT Jean Gabriel POUGET RŽgis

BAILLAT Xavier DIMEGLIO Alain LAMARQUE Jean-Louis PUJOL Henri

BALDET Pierre DUBOIS Jean Bernard LAPEYRIE Henri RABISCHONG Pierre

BALDY-MOULINIER Michel DUJOLS Pierre LEROUX Jean-Louis RAMUZ Michel

BALMES Jean-Louis DUMAS Robert LESBROS Daniel REBOUL Jean

BANSARD Nicole DUMAZER Romain LOPEZ Fran•ois Michel RIEU Daniel

BAYLET RenŽ ECHENNE Bernard LORIOT Jean ROCHEFORT Henri

BILLIARD Michel FABRE Serge LOUBATIERES Marie Madeleine ROUANET DE VIGNE LAVIT Jean Pierre

BLARD Jean-Marie FREREBEAU Philippe MAGNAN DE BORNIER Bernard SAINT AUBERT Bernard

BLAYAC Jean Pierre GALIFER RenŽ Beno”t MARTY ANE Charles SANCHO-GARNIER HŽl•ne

BLOTMAN Francis GODLEWSKI Guilhem MARY Henri SANY Jacques

BONNEL Fran•ois GRASSET Daniel MATHIEU-DAUDE Pierre SEGNARBIEUX Fran•ois

BOURGEOIS Jean-Marie GUILHOU Jean-Jacques MEYNADIER Jean SENAC Jean-Paul

BOUSQUET Jean GUITER Pierre MICHEL Fran•ois-Bernard SERRE Arlette

BRUEL Jean Michel HEDON berbard MION Charles SOLASSOL Claude

BUREAU Jean-Paul HERTAULT Jean MION Henri VIDAL Jacques

VISIER Jean Pierre

Professeurs Honoraires

PERSONNEL ENSEIGNANT

ANNEE UNIVERSITAIRE 2020 - 2021
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ARTUS Jean-Claude LE QUELLEC Alain

BLANC Fran•ois MARES Pierre

BONAFE Alain MAUDELONDE Thierry

BOULENGER Jean-Philippe MAURY Mich•le

BOURREL GŽrard MESSNER Patrick

BRINGER Jacques MILLAT Bertrand

CLAUSTRES Mireille MONNIER Louis

DAURES Jean-Pierre MOURAD Georges

DAUZAT Michel PREFAUT Christian

DAVY Jean-Marc PUJOL RŽmy

DEDET Jean-Pierre RIBSTEIN Jean

ELEDJAM Jean-Jacques SCHVED Jean-Fran•ois 

GROLLEAU RAOUX Robert SULTAN Charles

GUERRIER Bernard TOUCHON Jacques

GUILLOT Bernard UZIEL Alain 

JONQUET Olivuer VOISIN Michel

LANDAIS Paul ZANCA Michel

LARREY Dominique

PRAT Dominique

PUJOL Joseph

Professeurs EmŽrites

Docteurs EmŽrites
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ALRIC Pierre
Chirurgie vasculaire ; mŽdecine vasculaire (option chirurgie
vasculaire)

BACCINO Eric MŽdecine lŽgale et droit de la santŽ

BASTIEN Patrick Parasitologie et mycologie

BEREGI Jean-Paul Radiologie et imagerie mŽdicale

BLAIN Hubert
MŽdecine interne ; gŽriatrie et biologie du vieillissement, mŽdecine
gŽnŽrale, addictologie

BOULOT Pierre GynŽcologie-obstŽtrique ; gynŽcologie mŽdicale

CAPDEVILA Xavier AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire

CHAMMAS Michel Chirurgie orthopŽdique et traumatologique

COLSON Pascal AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire

COMBE Bernard Rhumatologie

COSTES ValŽrie Anatomie et cytologie pathologiques

COTTALORDA JŽr™me Chirurgie infantile

COUBES Philippe Neurochirurgie

COURTET Philippe �3�V�\�F�K�L�D�W�U�L�H���G�¶�D�G�X�O�W�H�V�������D�G�G�L�F�W�R�O�R�J�L�H

CRAMPETTE Louis Oto-rhino-laryngologie

CRISTOL Jean Paul Biochimie et biologie molŽculaire

CYTEVAL Catherine Radiologie et imagerie mŽdicale

DE LA COUSSAYE Jean Emmanuel MŽdecine d'urgence

DE WAZIERES Beno”t
MŽdecine interne ; gŽriatrie et biologie du vieillissement, mŽdecine
gŽnŽrale, addictologie

DELAPORTE Eric Maladies infectieuses ; maladies tropicales

DEMOLY Pascal Pneumologie ; addictologie

DOMERGUE Jacques Chirurgie viscŽrale et digestive

Professeurs des UniversitŽs - Praticiens Hospitaliers

PU-PH  de classe exceptionnelle

PERSONNEL ENSEIGNANT

ANNEE UNIVERSITAIRE 2020 - 2021
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DUFFAU Hugues Neurochirurgie

ELIAOU Jean Fran•ois Immunologie

FABRE Jean Michel Chirurgie viscŽrale et digestive

FRAPIER Jean-Marc Chirurgie thoracique et cardiovasculaire

HAMAMAH Samir
Biologie et MŽdecine du dŽveloppement et de la reproduction ;
gynŽcologie mŽdicale

HERISSON Christian MŽdecine physique et de rŽadaptation

JABER Samir AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire

JEANDEL Claude
MŽdecine interne ; gŽriatrie et biologie du vieillissement, mŽdecine
gŽnŽrale, addictologie

JORGENSEN Christian �7�K�p�U�D�S�H�X�W�L�T�X�H�������P�p�G�H�F�L�Q�H���G�¶�X�U�J�H�Q�F�H�������D�G�G�L�F�W�R�O�R�J�L�H

KOTZKI Pierre Olivier Biophysique et mŽdecine nuclŽaire

LABAUGE Pierre  Neurologie

LEFRANT Jean-Yves AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire

LEHMANN Sylvain Biochimie et biologie molŽculaire

LUMBROSO Serge Biochimie et Biologie molŽculaire

MERCIER Jacques Physiologie

MEUNIER Laurent Dermato-vŽnŽrŽologie

MONDAIN Michel Oto-rhino-laryngologie

MORIN Denis PŽdiatrie

PAGEAUX Georges-Philippe GastroentŽrologie ; hŽpatologie ; addictologie

PUJOL Pascal Biologie cellulaire

QUERE Isabelle
Chirurgie vasculaire ; mŽdecine vasculaire (option mŽdecine
vasculaire)

RENARD Eric
Endocrinologie, diab•te et maladies mŽtaboliques ; gynŽcologie
mŽdicale

REYNES Jacques Maladies infectieuses, maladies tropicales

RIPART Jacques AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire

ROUANET Philippe CancŽrologie ; radiothŽrapie

SOTTO Albert Maladies infectieuses ; maladies tropicales

TAOUREL Patrice Radiologie et imagerie mŽdicale
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TOUITOU Isabelle GŽnŽtique

VANDE PERRE Philippe BactŽriologie-virologie ; hygi•ne hospitali•re

YCHOU Marc CancŽrologie ; radiothŽrapie

AGUILAR MARTINEZ Patricia HŽmatologie ; transfusion  

ASSENAT ƒric GastroentŽrologie ; hŽpatologie ; addictologie

AVIGNON Antoine Nutrition

AZRIA David CancŽrologie ; radiothŽrapie

BAGHDADLI Amaria PŽdopsychiatrie ; addictologie

BLANC Pierre GastroentŽrologie ; hŽpatologie ; addictologie

BORIE FrŽdŽric Chirurgie viscŽrale et digestive

BOURDIN Arnaud Pneumologie ; addictologie 

CAMBONIE Gilles PŽdiatrie

CAMU William Neurologie

CANOVAS Fran•ois Anatomie

CAPTIER Guillaume Anatomie 

CARTRON Guillaume HŽmatologie ; transfusion

CAYLA Guillaume  Cardiologie

CHANQUES GŽrald AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire

CORBEAU Pierre Immunologie

COULET Bertrand Chirurgie orthopŽdique et traumatologique 

CUVILLON Philippe AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire

DADURE Christophe AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire

DAUVILLIERS Yves Physiologie

DE TAYRAC Renaud GynŽcologie-obstŽtrique, gynŽcologie mŽdicale 

DE VOS John  Histologie, embryologie et cytogŽnŽtique

PU-PH  de 1re classe
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DEMARIA Roland Chirurgie thoracique et cardio-vasculaire

DEREURE Olivier Dermatologie - vŽnŽrŽologie

DROUPY StŽphane Urologie

DUCROS Anne Neurologie 

DUPEYRON Arnaud MŽdecine physique et de rŽadaptation

FESLER Pierre 
MŽdecine interne ; gŽriatrie et biologie du vieillissement, 
mŽdecine gŽnŽrale, addictologie

GARREL Renaud  Oto-rhino-laryngologie

GENEVIEVE David GŽnŽtique

GUILLAUME SŽbastien �3�V�\�F�K�L�D�W�U�L�H���G�¶�D�G�X�O�W�H�V�������D�G�G�L�F�W�R�O�R�J�L�H

GUIU Boris Radiologie et imagerie mŽdicale

HAYOT Maurice Physiologie

HOUEDE Nadine CancŽrologie ; radiothŽrapie

KLOUCHE Kada MŽdecine intensive-rŽanimation

KOENIG Michel GŽnŽtique 

KOUYOUMDJIAN Pascal Chirurgie orthopŽdique et traumatologique

LAFFONT Isabelle MŽdecine physique et de rŽadaptation

LAVABRE-BERTRAND Thierry Histologie, embryologie et cytogŽnŽtique

LAVIGNE Jean-Philippe BactŽriologie-virologie ; hygi•ne hospitali•re

LE MOING Vincent Maladies infectieuses ; maladies tropicales

LECLERCQ Florence Cardiologie

MARIANO-GOULART Denis Biophysique et mŽdecine nuclŽaire

MATECKI StŽfan Physiologie

MORANNE Olivier NŽphrologie 

MOREL Jacques  Rhumatologie

NAVARRO Francis Chirurgie viscŽrale et digestive

NOCCA David Chirurgie viscŽrale et digestive

PASQUIE Jean-Luc Cardiologie
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PERNEY Pascal
MŽdecine interne ; gŽriatrie et biologie du vieillissement, mŽdecine
gŽnŽrale, addictologie

PRUDHOMME Michel Anatomie

PUJOL Jean Louis Pneumologie ; addictologie

PURPER-OUAKIL Diane PŽdopsychiatrie ; addictologie 

ROGER Pascal Anatomie et cytologie pathologiques

TRAN Tu-Anh PŽdiatrie

VERNHET HŽl•ne Radiologie et imagerie mŽdicale

PU-PH  de 2•me classe

BOURGIER CŽline CancŽrologie; radiothŽrapie

CANAUD Ludovic
Chirurgie vasculaire ; mŽdecine vasculaire (option chirurgie
vasculaire)

CAPDEVIELLE Delphine Psychiatrie d'Adultes ; addictologie    

CLARET Pierre-GŽraud MŽdecine d'urgence

COLOMBO Pierre-Emmanuel CancŽrologie ; radiothŽrapie

COSTALAT Vincent Radiologie et imagerie mŽdicale

DAIEN Vincent Ophtalmologie

DORANDEU Anne MŽdecine lŽgale et droit de la santŽ

FAILLIE Jean-Luc Pharmacologie fondamentale ; pharmacologie clinique ; addictologie

FUCHS Florent GynŽcologie-obstŽtrique ; gynŽcologie mŽdicale

GABELLE DELOUSTAL Audrey Neurologie

GAUJOUX Viala CŽcile Rhumatologie

GODREUIL Sylvain BactŽriologie-virologie ; hygi•ne hospitali•re

GUILPAIN Philippe MŽdecine Interne, gŽriatrie et biologie du vieillissement; addictologie

HERLIN Christian Chirurgie plastique, reconstructrice et esthŽtique, brulologie

IMMEDIATO DAIEN Claire Rhumatologie

JACOT William CancŽrologie ; RadiothŽrapie    

JEZIORSKI Eric PŽdiatrie
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JUNG Boris MŽdecine intensive-rŽanimation

KALFA Nicolas Chirurgie infantile 

LACHAUD Laurence Parasitologie et mycologie

LALLEMANT Benjamin Oto-rhino-laryngologie

LE QUINTREC DONNETTE Moglie NŽphrologie

LETOUZEY Vincent GynŽcologie-obstŽtrique ; gynŽcologie mŽdicale

LONJON Nicolas Neurochirurgie

LOPEZ CASTROMAN Jorge Psychiatrie d'Adultes ; addictologie

LUKAS CŽdric Rhumatologie

MENJOT de CHAMPFLEUR Nicolas Radiologie et imagerie mŽdicale

MILLET Ingrid Radiologie et imagerie mŽdicale

MURA Thibault
Biostatistiques, informatique mŽdicale et technologies de la 
communication

NAGOT Nicolas
Biostatistiques, informatique mŽdicale et technologies de la 
communication

OLIE Emilie �3�V�\�F�K�L�D�W�U�L�H���G�¶�D�G�X�O�W�H�V�����D�G�G�L�F�W�R�O�R�J�L�H

PANARO Fabrizio Chirurgie viscŽrale et digestive

PARIS Fran•oise
Biologie et mŽdecine du dŽveloppement et de la reproduction ; 
gynŽcologie mŽdicale

PELLESTOR Franck Histologie, embryologie et cytogŽnŽtique

PEREZ MARTIN Antonia
Chirurgie vasculaire ; mŽdecine vasculaire (option mŽdecine
vasculaire)

POUDEROUX Philippe GastroentŽrologie ; hŽpatologie ; addictologie

RIGAU ValŽrie Anatomie et cytologie pathologiques

RIVIER Fran•ois PŽdiatrie

ROSSI Jean Fran•ois HŽmatologie ; transfusion

ROUBILLE Fran•ois Cardiologie

SEBBANE Mustapha MŽdecine d'urgence

SIRVENT Nicolas PŽdiatrie 

SOLASSOL JŽr™me Biologie cellulaire

STOEBNER Pierre Dermato-vŽnŽrŽologie
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SULTAN Ariane Nutrition

THOUVENOT ƒric Neurologie

THURET Rodolphe Urologie

TUAILLON Edouard BactŽriologie-virologie; hygi•ne hospitali•re

VENAIL FrŽdŽric Oto-rhino-laryngologie

VILLAIN Max Ophtalmologie

VINCENT Denis 
MŽdecine interne ; gŽriatrie et biologie du vieillissement, mŽdecine
gŽnŽrale, addictologie

VINCENT Thierry Immunologie

WOJTUSCISZYN Anne Endocrinologie-diabŽtologie-nutrition 

1re classe :

COLINGE Jacques (CancŽrologie, Signalisation cellulaire et syst•mes complexes)

LAOUDJ CHENIVESSE Dalila (Biochimie et biologie molŽculaire)

VISIER Laurent (Sociologie, dŽmographie)

1re classe :

LAMBERT Philippe 

AMOUYAL Michel

CLARY Bernard

DAVID Michel

GARCIA Marc

PROFESSEURS DES UNIVERSITES

PROFESSEURS DES UNIVERSITES - MŽdecine gŽnŽrale

PROFESSEURS ASSOCIES - MŽdecine GŽnŽrale
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BESSIS Didier (Dermato-vŽnŽrŽologie)

MEUNIER Isabelle (Ophtalmologie)

MULLER Laurent (AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire)

PERRIGAULT Pierre-Fran•ois (AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire)

QUANTIN Xavier (Pneumologie)

ROUBERTIE Agathe (PŽdiatrie)

VIEL Eric (Soins palliatifs et traitement de la douleur)

PROFESSEURS ASSOCIES - MŽdecine 
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RICHARD Bruno MŽdecine palliative

SEGONDY Michel BactŽriologie-virologie ; hygi•ne hospitali•re

BADIOU StŽphanie Biochimie et biologie molŽculaire

BOULLE Nathalie Biologie cellulaire

CACHEUX-RATABOUL Val•re GŽnŽtique

CARRIERE Christian BactŽriologie-virologie ; hygi•ne hospitali•re

CHARACHON Sylvie BactŽriologie-virologie ; hygi•ne hospitali•re

FABBRO-PERAY Pascale EpidŽmiologie, Žconomie de la santŽ et prŽvention

GIANSILY-BLAIZOT Muriel HŽmatologie ; transfusion

MCU-PH de 1re classe

BERTRAND Martin Anatomie

BOUDOUSQ Vincent Biophysique et mŽdecine nuclŽaire

BRET Caroline HŽmatologie biologique

BROUILLET Sophie
Biologie et mŽdecine du dŽveloppement et de la reproduction ;
gynŽcologie mŽdicale

COSSEE Mireille GŽnŽtique 

GIRARDET-BESSIS Anne Biochimie et biologie molŽculaire

LAVIGNE GŽraldine HŽmatologie ; transfusion

LESAGE Fran•ois-Xavier MŽdecine et SantŽ au Travail

MARTRILLE Laurent MŽdecine lŽgale et droit de la santŽ

MATHIEU Olivier Pharmacologie fondamentale ; pharmacologie clinique ; addictologie

ANNEE UNIVERSITAIRE 2020 - 2021

MCU-PH Hors classe - Echelon Exceptionnel

Ma”tres de ConfŽrences des UniversitŽs - Praticiens Hospitaliers

MCU-PH Hors classe

PERSONNEL ENSEIGNANT
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MOUZAT KŽvin Biochimie et biologie molŽculaire

PANABIERES Catherine Biologie cellulaire

RAVEL Christophe Parasitologie et mycologie

SCHUSTER-BECK Iris Physiologie 

STERKERS Yvon Parasitologie et mycologie

THEVENIN-RENECŽline Immunologie

MCU-PH de 2Žme classe

BERGOUGNOUX Anne GŽnŽtique

CHIRIAC Anca Immunologie

DE JONG Audrey AnesthŽsiologie-rŽanimation et mŽdecine pŽri-opŽratoire

DU THANH AurŽlie Dermato-vŽnŽrŽologie

FITENI FrŽdŽric CancŽrologie ; radiothŽrapie

GOUZI Far•s Physiologie

HERRERO  Astrid Chirurgie viscŽrale et digestive

HUBERLANT StŽphanie GynŽcologie-obstŽtrique ; GynŽcologie mŽdicale

KUSTER Nils Biochimie et biologie molŽculaire

MAKINSON Alain Maladies infectieuses, Maladies tropicales

PANTEL Alix BactŽrologie-virologie ; hygi•ne hospitali•re      

PERS Yves-Marie ThŽrapeutique; addictologie     

ROUBILLE Camille MŽdecine interne ; gŽriatrie et biologie du vieillissement ; addictologie

SZABLEWSKY Anatomie et cytologie pathologiques     
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MCU-MG de 1re classe

COSTA David

OUDE ENGBERINK Agn•s

MCU-MG de 2•me  classe

FOLCO-LOGNOS BŽatrice

CARBONNEL Fran•ois

CAMPAGNAC JŽr™me

LOPEZ Antonio

MILLION Elodie

PAVAGEAU Sylvain

REBOUL Marie-Catherine

SERAYET Philippe

Ma”tres de ConfŽrences des UniversitŽs - MŽdecine GŽnŽrale

Ma”tres de ConfŽrences associŽs  - MŽdecine GŽnŽrale
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ANNEE UNIVERSITAIRE 2020 - 2021 
 

 
PERSONNEL ENSEIGNANT 

Maitres de ConfŽrences des UniversitŽs  

Ma”tres de ConfŽrences hors classe 

BADIA Eric Sciences biologiques fondamentales et cliniques 

CHAZAL Nathalie Biologie cellulaire 

Ma”tres de ConfŽrences de classe normale 

BECAMEL Carine Neurosciences 

BERNEX Florence Physiologie 

CHAUMONT-DUBEL SŽverine Sciences du mŽdicament et des autres produits de santŽ 

DELABY Constance Biochimie et biologie molŽculaire 

GUGLIELMI Laurence Sciences biologiques fondamentales et cliniques 

HENRY Laurent Sciences biologiques fondamentales et cliniques 

HERBET Guillaume Neurosciences  

LADRET VŽronique MathŽmatiques appliquŽes et applications des mathŽmatiques 

LAINE SŽbastien Sciences du MŽdicament et autres produits de santŽ 

LE GALLIC Lionel Sciences du mŽdicament et autres produits de santŽ 

LOZZA Catherine Sciences physico-chimiques et technologies pharmaceutiques 

MAIMOUN Laurent Sciences physico-chimiques et ingŽnierie appliquŽe ˆ la santŽ 

MOREAUX JŽr™me Science biologiques, fondamentales et cliniques 

MORITZ-GASSER Sylvie Neurosciences  

MOUTOT Gilles Philosophie 

PASSERIEUX Emilie Physiologie 

RAMIREZ Jean-Marie Histologie 

RAYNAUD Fabrice Sciences du MŽdicament et autres produits de santŽ 

TAULAN Magali Biologie Cellulaire 
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BARATEAU Lucie Physiologie

BASTIDE Sophie EpidŽmiologie, Žconomie de la santŽ et prŽvention

CAZAUBON Yoann Pharmacologie fondamentale ; pharmacologie clinique ; addictologie

DAGNEAUX Louis Chirurgie orthopŽdique et traumatologique

DUFLOS Claire Biostatistiques, informatique mŽdicale et technologies de la communication

GOULABCHAND Radjiv MŽdecine interne ; gŽriatrie et biologie du vieillissement ; addictologie

LATTUCA Benoit Cardiologie

MARIA Alexandre MŽdecine interne ; gŽriatrie et biologie du vieillissement ; addictologie

MIOT StŽphanie MŽdecine interne ; gŽriatrie et biologie du vieillissement ; addictologie

SARRABAY Guillaume GŽnŽtique

SOUCHE Fran•ois-RŽgis Chirurgie viscŽrale et digestive

Praticiens Hospitaliers Universitaires

PERSONNEL ENSEIGNANT

ANNEE UNIVERSITAIRE 2020 - 2021
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ABOUKRAT Patrick BLANCHET Catherine COROIAN Flavia-Oana GINIES Patrick

AKKARI Mohamed BLATIERE VŽronique COUDRAY Sarah GRECO FrŽdŽric

ALRIC JŽr™me BOBBIA Xavier CRANSAC FrŽderic GUEDJ  Anne Marie

AMEDRO Pascal BOGE Gudrun CUNTZ Danielle GUYON Ga‘l

AMOUROUX  Cyril BOURRAIN Jean Luc DARDALHON Brigitte HENRY Vincent

ANTOINE ValŽry BOUYABRINE  Hassan DAVID Aurore JAMMET Patrick

ARQUIZAN Caroline BRINGER-DEUTSCH Sophie DE BOUTRAY  Marie JEDRYKA Fran•ois

ATTALIN Vincent BRINGUIER BRANCHEREAU Sophie DE LA TRIBONNIéRE Xavier JREIGE Riad

AYRIGNAC Xavier BRISOT Dominique DEBIEN Blaise KINNE MŽlanie

BADR Maliha BRONER Jonathan DELPONT Marion LABARIAS Coralie

BAIS CŽline CADE StŽphane DENIS HŽl•ne LACAMBRE Mathieu

BARBAR Saber Davide CAIMMI Davide Paolo DEVILLE de PERIERE Gilles LANG Philippe

BASSET Didier CARR Julie DJANIKIAN Flora LAZERGES Cyril

BATIFOL Dominique CARTIER CŽsar DONNADIEU-RIGOLE HŽl•ne LE GUILLOU CŽdric

BATTISTELLA Pascal CASPER Thierry FAIDHERBE Jacques LEGLISE Marie Suzanne

BAUCHET Luc CASSINOTTO Christophe FATTON Brigitte LOPEZ RŽgis

BENEZECH Jean-Pierre CATHALA Philippe FAUCHERRE Vincent LUQUIENS Amandine

BENNYS Karim CAZABAN Michel FILLERON Anne MANZANERA Cyril

BERNARD Nathalie CHARBIT Jonathan FITENI FrŽdŽric MARGUERITTE Emmanuel

BERTCHANSKY Ivan CHEVALLIER Thierry FOURNIER Philippe MARTIN Lucille

BIBOULET Philippe CHEVALLIER-MICHAUD Josyane GAILLARD Nicolas MATTATIA Laurent

BIRON-ANDREANI Christine COLIN Olivier GALMICHE  Sophie MEROUEH Fadi

BLANC Brigitte CONSEIL Mathieu GENY Christian MEYER Pierre

BLANCHARD Sylvie CORBEAU Catherine GERONIMI Laetitia MILESI Christophe

PH chargŽs d'enseignements

PERSONNEL ENSEIGNANT

ANNEE UNIVERSITAIRE 2020 - 2021
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MORAU Estelle SEGURET Fabienne

MOSER Camille SENESSE Pierre

MOUSTY Eve SKALLI El Medhi

MOUTERDE Ga‘l SOLA Christelle

PANSARD Nicole SOULLIER Camille

PERNIN Vincent STOEBNER DELBARRE Anne

PERRIGAULT Pierre Fran•ois TEOT Luc

PEYRON Pierre-Antoine THIRION Marina

PICARD Eric VACHIERY-LAHAYE Florence

PICOT Marie Christine VERNES Eric

PIERONI Laurence VINCENT Laure

POQUET HŽl•ne WAGNER Laurent

PUJOL Sarah-Lise ZERKOWSKI Laetitia

PUPIER Florence

QUANTIN Xavier

RAFFARD Laurence

RAPIDO Francesca

RIBRAULT Alice

RICHAUD-MOREL Brigitte

RIDOLFO JŽr™me

RIPART Sylvie

RONGIERES Michel

ROULET Agn•s

RUBENOVITCH Josh

SANTONI Fannie

SASSO Mil•ne

SCHULDINER Sophie
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capitate was described as an ellipsoid with three 
gravitational axes (Goldstein et al., 2002) of lengths 
(ranked in order, from largest to smallest) A, B and C 
(Figure 3).

To determine whether any differences between 
capitates were due to naturally occurring anatomical 
differences, we repeated our assessment comparing 
healthy left and right wrists using CT imaging data 
from 12 healthy volunteers.

Statistical analysis

All variables followed a normal distribution, con -
firmed by ShapiroÐWilk tests. Paired samples 
t-tests were used to investigate the differences 
between unaffected wrists and operated wrists for 
joint space thickness, articular surface area, vol -
ume and shape parameters (lengths of ellipsoid 
axes) of the capitate.

Results

The characteristics of the 11 patients in the study are 
described in Table 1.

Figure 2.  Articular surface areas of the radius with the lunate (left) and capitate (right). The colour map indicates the short -
est distance to the neighbouring bone during the entire motion.

Figure 3.  The capitate bone represented as an ellipsoid in 
the healthy (blue) and the operated wrist (red) with axes A, 
B and C.
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# DISI deformity12 describes the abnormally extended
posture of the lunate bone relative to the longitudinal
axis of the radius, as seen on lateral radiographs. This
radiographic manifestation of carpal instability is of-
ten seen in cases of scapholunate dissociation or
scaphoid nonunion. Both of these cases are forms of
the carpal instability dissociative (CID) pattern, and
both lead to abnormal extension of the lunate, as it is
dissociated from the ßexion moment of the distal
scaphoid.

The purpose of this study was to evaluate the
association, if any, between lunate morphology and
the presence of DISI deformity. We also wanted to
determine if there was any association between lu-
nate morphology and the site of the scaphoid fracture
(proximal pole or waist). We believe these associa-
tions, if present, may lead to new understandings
regarding instabilities of the wrist.

Our null hypotheses were as follows: (1) Lunate
morphology is NOT associated with the presence of
DISI deformity. (2) Lunate morphology is NOT as-
sociated with the location (proximal or waist) of
scaphoid fractures.

To test these hypotheses, we set out to perform a
retrospective review of a group of patients predis-
posed to DISI deformity (patients with scaphoid non-
unions).

Materials and Methods
Institutional review board approval was granted for
this study. Surgical records for the years 1994
through 2003 were searched, and 52 consecutive
patients who had undergone vascularized bone grafts
for established scaphoid nonunion were identiÞed.
The records for these patients were reviewed, with
speciÞc regard to preoperative radiographic studies.

Seven patients were excluded due to lack of adequate
preoperative radiographs. The remaining 45 patients
were included in this analysis.

Preoperative wrist x-ray Þlms were reviewed for
each patient, determining radiolunate angle, scaphoid
fracture location, and lunate morphology (Fig. 2).
The radiolunate angle was determined from lateral
wrist radiographs using the tangential method.13 The
patient was determined to have DISI deformity if
the radiolunate angle was greater than 15¡.14 Lunate
morphology and scaphoid fracture location were de-
termined by examination of standard posterioanterior
wrist radiographs. If a medial lunate facet could be
identiÞed, the lunate was classiÞed as type II.5

Statistical analysis was performed using the chi-
square test to determine if there was a statistically
signiÞcant relationship between the variables mea-
sured. Statistical signiÞcance was set at p! .05.

Results
The study group was composed of 37 males and 8
females. The average age was 23 (range 13Ð66).
Type I lunates were identiÞed in 21 (47%) cases.

Table 1shows the distribution of lunate morphol-
ogy and DISI deformity. Chi-square analysis shows
that this relationship is statistically signiÞcant (p"
.0002).

Nine patients with type I lunates sustained a prox-
imal pole fracture. Of the patients with type II lu-
nates, 15 had proximal pole fractures. On chi-square
analysis, this distribution was not statistically signif-
icant.

Further analysis of the data was conducted to see if
there was an association between fracture location
and the development of DISI deformity. Of the prox-
imal pole fracture patients, 5 developed DISI defor-
mity, whereas 14 patients with scaphoid waist frac-
tures developed DISI deformity. This was found to
be a signiÞcant association (p" .002).

Discussion
Scaphoid nonunion is a condition well known to
predispose to carpal instability, speciÞcally DISI de-
formity. Upon close examination of a cohort of
scaphoid nonunion patients, we found a signiÞcantly
decreased incidence of DISI deformity among those

Table 1. Lunate Morphology and DISI Deformity

Lunate Morphology DISI Present DISI Absent

Type I 15 6
Type II 4 20

Figure 1. Type I lunates (L) have a single distal facet that
articulates with the capitate (C). Type II lunates have an
additional facet for articulation with the hamate (H). (T "
triquetrum, S " scaphoid) [Copyright Mayo Foundation].
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HLK-HILK!1A1)2!B,!9@E=2!9,!B`@2=9,!W)=+@'(!9M,)',/.52',+,)2!4LC3#[#[##""3RX^!B,!

"U!9@&,+E',!#[#[ !W%)),F,!$XQ!

!

!
A13'+&!(U!\!I1#3+#==&!0&!?%'G!0&!%_,<'0&!7&%2.!%&7!+&/2==#.0#<12.7!*XJZTN!8(U:H!

!

!"# $ >10/1(,&-#'-#0-92-092- $

g),!',&7,'&7,!@B,&2'().<=,!1!@2@!,00,&2=@,!5='!GICND?I!WA.1!H=EG,9X^!IG\%-I!,2!B,!



! #R!

4(&7'1),! 4,)2'1B! L,/.52,'! (0! 4()2'(BB,9 ! O'.1B5! B,! #U! 9@&,+E',! #[#[^! ,)! =2.B.51)2! B,5!

&'.2;',5!9,!',&7,'&7,!5=.A1)25 ^!51)5!',52'.&2.()!9,!912,!9,!6=EB.&12.()!b!

!

;"%./%2.21#sU#01.)0"%./%2.21#sU#"%./%2.2z#sU#m02*.#,)3)*)%".20*>#Y]`#;Z%21.#sU#Z%21.z>##

Y]`#;"%./%0,)121#sU#+"%$)+.0HD#sU#{=VY|#sU#{^UV|>##

Y]`#;+0/0%.#sU#+0H$"%)#sU#')%151#sU#+0H$"%z>#

!

?(=5! 1A()5! ,00,&2=@! 9,5! ',&7,'&7,5! 91)5! B,5! ',/.52',5! 9M,551.5! &B.).<=,5^! 91)5! B1!

B.22@'12=',! /'.5,!W*!&(+6'.5!B,5!B.A',5^!B,5!&(++=).&12.()5!9,!&()/';5! ,2!B,5!9.',&2.A,5!

)12.()1B,5!,)!+12.;',!9,!51)2@X^!91)5!B,5!E.EB.(/'167.,5!9,5!,F1+,)5!5*52@+12.<=,5^!,2!

)(=5!1A()5!&()5=B2@!9,5!,F6,'25!,)!B1!+12.;',^!10.)!9M.9,)2.0.,'!2(=2,!@2=9,!6=EB.@,!(=!_!

A,).'! <=.! )M1A1.2!615!@2@!2'(=A@,!61'!B1! ',&7,'&7,!@B,&2'().<=,Q!N,5!9(=EB()5! ()2!@2@!

.9,)2.0.@5!,2!5=66'.+@5Q!N,5!E.EB.(/'167., 5!9,!2(=2,5!B,5!@2=9,5!.)&B=5,5!91)5!B1!5@B,&2.()!

9,5!@2=9,5!,2!9,5!',A=,5!5*52@+12.<=,5!,2!+@21:1)1B*5,5!1)2@'.,=',5!()2!@2@!A@'.0.@,5!

6(='!2'(=A,'!9,5!@2=9,5!@B./.EB,5!)()!2'(=A@,5!61'!B1!',&7,'&7,!@B,&2'().<=,Q!

!

,./(012341./(5627089/2:7(;3<2.73(=((

(

!! ,551.5! &()2'dB@5! '1)9(+.5@5! ('./.)1=F! 6=EB.@5! ,2! B,5! @2=9,5! &(+61'12.A,5! )()!

'1)9(+.5@,5 !

!! 6('21)2!5='!B,5!'@5=B2125!6'.)&.61=F!b!9(=B,='!5='!=),!@&7,BB,!A.5=,BB,!1)1B(/.<=,!

WI>%X^!+(E.B.2@5!,2!0('&,!9,!6'@7,)5.() !h!,2!'@5=B2125!5,&()91.',5!b!&(+6B.&12.()5^!

'@(6@'12.()5^!&()A,'5.()5!,)!1'27'(9;5,!2(21B,^!5&(',5!0()&2.()),B5!,2!6'(/',55.()!

9,!BM1'27'(5,X!

!! 9, 5!2,&7).<=,5!34%!,2!HL4! !

!! 91)5! B,! 2'1.2,+,)2! 9,! BM1'27'(5,! 6(52:2'1=+12.<=,! 9=! 6(./),2! 5,&()9 1.',! _! =),!

-?%4!(=!-N%4! 9,!5219,!DD!(=!DDDQ!

! !



! #S!

!

(,./(012341./(56.>089/2:7(;3<2.73(8./(/92?<73/(=( (

(

!! &15,!',6('25 ^!@9.2('.1B̂!@2=9,5!5='!9,5!1).+1=F^!@2=9,5!,F:A.A(^!@2=9,5!.):5.B.&(^!!

!! @2=9,5!91)5!9,5!B1)/=,5!1=2',5!<=,!BM1)/B1.5!(=!B,!0'1)f1.5!6(='!@A.2,'!B,5!,'',='5!

9,!2'19=&2.()!

!! .)9.&12.()5!&7.'='/.&1B,5!1=2',5!<=,!&,BB,5!+,)2.())@,5!&. :9,55=5Q!

!

!"%$ >(+-91&*5#'-3#$14'-3 $

N,5!2.2',5!,2!B,5!1E52'1&25!9,5!'@5=B2125!9,!B1!',&7,'&7,^!16';5!5=66',55.()!9,5!9(=EB()5^ !

()2!@2@!1)1B*5@5!.)9@6,)91++,)2!61'!9,=F!,F1+.)12,='5!WHI4!?iX!10.)!9,!9@2,'+.),'!

B,='!@B./.E.B.2@!5,B()!B,5!&'.2;',5!9`.)&B=5.()5!6'@9@2,'+.)@5Q!N,5!1'2.&B,5!&(+6B,25!()2!@2@!

'@&=6@'@5! 5.! B,! '@5=+@! ),! 0(=').551.2! 615! 5=00.51++,)2! 9M.)0('+12.()5! 6(='! @21EB.'!

BM@B./.E.B.2@Q!N,5!'@5=B2125!9,!B1!5@B,&2.()!()2!@2@!,)5=.2,! &(+61'@5!,2^!,)!&15!9,!9@51&&('9!

5='!BM@B./.E.B.2@!9,5!@2=9,5^!=)!2'(.5.;+,!,F1+.)12,='!WG4X!1!@2@!.+6B.<=@!6(='!,)!9.5&=2,'Q!!

!

DB!&()A.,)2!9,!)(2,'!<=,!B,!6'(2(&(B,!.).2.1B!6'@A(*1.2!9M.)&B=',!9,5!@2=9,5!01.51)2!@212!9,!

'@5=B2125!16';5!=)!5=.A.!+.).+=+!9,!#!1)5^!"R!@2=9,5!'@6()91.,)2!_!&,!&'.2;',!56@&.0.<=,!

+1.5! .B!,F.521.2!=)!'.5<=,!.+6('21)2!9,!E.1.5!,2!9`7@2@'(/@)@.2@!B.@5!_!B`1)&.,)),2@!9`=)!2'(6!

/'1)9!)(+E',!9`@2=9, !WS!@2=9,5!6=EB.@,5!1A1)2!#["[X!1A,&!9,5!',&=B5!2'(6!&(='25!,)2',!

#!,2!3!1)5!WR!@2=9,5X!W%)),F,!3XQ!!

!

N,! 6'(2(&(B,! 1! @2@! 1e=52@! 9,! 01f()! 6B=5! 52'.&2,! 10.)! 9,! +.,=F! +,22',! ,)! @A. 9,)&,! B,5!

'@5=B2125! _! +(*,)! :B()/! 2,'+, 5! 16';5! &()5=B212.()! ,)2',! B,5! 1=2,='5 ^! ,2! 1! .)&B=5! 9,5!

@2=9,5!<=.!'@=).55,)2!_!B1!0(.5!b!!

!! W.X!=)!5=.A.!+(*,)!9,!R!1)5!(=!6B=5!!

!! ,2!W..X!=)!5=.A.!+.).+=+!9,!#!1)5Q!

! !



! #T!

!"! $ CD10/91&*5#'-3#;*55(-3# $

C,=F! ,F1+.)12,='5! WHI4! ?iX! ()2! ,F2'1.2! .)9@6,)91++,)2! B,5! 9())@,5! ,2!

&1'1&2@'.52.<=,5! 9,5! @2=9,5! 5@B,&2.())@,5^! )(21++,)2! B,! 6',+.,'! 1=2,='^! B1! ',A=,^!

BM1))@,!9,!6=EB.&12.()^!B,5!2*6,5!9M.)2,'A,)2.()^!B,!)(+E',!9,!6(./),25!91)5!B1!&(7('2,^!B,!

5=.A.^!BMj/,!9=!612.,)2^!B1!'@61'2.2.()!61'!5,F,^!B,!2*6,!9,!2'1A1.B!,00,&2=@!W+1)=,B!(=.J)()X^!

BM.)9.&12.()! 9,! B1! &7.'='/.,! ,2! B,5! &()0B.25! 9`.)2@'a25Q!N,5! 9())@,5! &B.).<=,5! 6'@! ,2!

6(52(6@'12(.',5! 9=! 6(./),2! ()2! @2@! ,F2'1.2, 5^!9()2! B,5! +(E.B.2@5! W0B,F.()^! ,F2,)5.()^!

.)&B.)1.5()! =B)1.',! ,2! '19.1B,X!̂ B1! 9(=B,='! 9=! 6(./),2! 5,B()! B,5! @&7,BB,5! A.5=,BB,5!

1)1B(/.<=,5!WI>%X!,2!9M@A1B=12.()!A,'E1B,!W>L-X^!B1!0('&,!9,!6'@7,)5.()!,2!B,5!5&(',5!

0()&2.()),B5!WC.51E.B.2.,5!(0!27,!%'+^!-7(=B9,'!1)9!i1)9!<=,52.())1.',!WC%-iX^!H12.,)2 :

L12,9! k'.52! IA1B=12.()! <=,52.())1.',! WHLkIX^! G1*(! V'.52! 5&(',X^! 1.)5. ! <=,! B1!

6'(/',55.()! 9,! BM1'27'(5,^! B,5! &(+6B.&12.()5^! B,5! '@(6@'12.()5! ,2! B,5! &()A,'5.()5! ,)!

1'27'(9;5,!2(21B,Q!!!

!

N,5! '@5=B2125! 9,! BM,F2'1&2.()! 9,5! 9())@,5! 61'! B,5! 9,=F! ,F1+.)12,='5! ()2! @2@! ,)5=.2,!

&(+61'@5! 6(='! 5M155=','! 9,! B,='! &()&('91)&, ^! ,2! ,)! &15! 9,! 9@51&&('9^! =)! 2'(.5.;+,!

,F1+.)12,='! WH-X! 1! @2@! .+6B.<=@! 6(='! &()0.'+,'! B,5! 9())@,5Q! I)! &15! 9M.)0('+12.()5!

+1)<=1)2 ,5! (=! )()! &(++=).<=@,5^! B,5! (E5,'A12,='5! ()2! 2,)2@! 9,! 01f()! '@6@2@,! 9,!

&()21&2,'!B,5!1=2,='5!9,!BM@2=9,!6(='! (E2,).'!B,5!9())@,5! ('./.)1B,5Q!-.!&,5!2,)212.A,5!

)M1E(=2.551.,)2!615^!B,5!9())@,5!+1)<=1)2,5!)`@21.,)2!615!6'.5,5!,)!&(+62,Q!

!

!"&$ $E/+4/1&*5#'-#+/#F4/ +&1(#'-3#$14'-3#-1#'4#G&3H4-#'-#I&/&3$

N,! '.5<=,! 9,! E.1.5! 91)5! B,5! @2=9,5! @B./.EB,5! 1! @2@! @A1B=@! .)9@6,)91++,)2! 61'! 9,=F!

&7,'&7,='5!WHI4!?iX!_!BM1.9,!9,!B1!+@27(9,!LK\D?- :D!WL.5l!(0!\.15!D)!?():'1)9(+.P,9!

-2=9.,5!(0!D)2,'A,)2.()5X! WT"X!W%)),F,!RX̂!,)!166B.<=1)2!5,62!<=,52.()5!6(='!@A1B=,'!9,!

+1).;',!&'.2.<=,!B1!<=1B.2@!9,5!@2=9,5Q!I)!&15!9, !9@51&&('9!5='!B,!'.5<=,!9,!E.1.5!0.)1B!

,)2',!B,5!,F1+.)12,='5^!=)!2'(.5.;+,!,F1+.)12,='!WH-X! 2'1)&71.2Q!

! !



! #U!

J"<# @5/+K3-#>1/1&31&H4- #

NM7@2@'(/@)@.2@! 9,5! '@5=B2125! 9,5! @2=9,5! 1! @2@! @A1B=@,! 61'! .)56,&2.()! A.5=,BB,! 9,5!

/'167.<=,5!,)!0('a2!W0(',52!6B(2X!,2!<=1)2.0.@,!_!BM1.9,!9,!B1!+@27(9,!9=!01&2,='!D<!10.)!9,!

0(=').'! =),! +,5=',! 9=! 9,/'@! 9M.)&(7@',)&,! ,)2',! B,5! @2=9,5! WT#XQ!N1! 5*)27;5,! 9,5!

,52.+12.()5! /'(=6@,5! 9, ! 6'(6('2.()5! 1A,&! .)2,'A1BB,5! 9,! &()0.1)&,! _! YR! ]! ()2! @2@!

&1B&=B@,5!61'!2'1)50('+12.()!B(/.2!,)!=2.B.51)2!B1!6()9@'12.()!61'!A1'.1)&,!.)A,'5@,!91)5!

B,!&19',!9M=)!+(9;B,!_!,00,25!1B@12(.',5Q!N,5!1)1B*5,5!5212.52.<=,5!()2!@2@!,00,&2=@,5!_!

BM1.9,!9,!B1!A,'5.()!$QRQ[!9,!L!WL!Z(=)912.()!0('!-212.52.&1B!4(+6=2.)/^!>.,)),^!%=2'.&7,X!

,)!=2.B.51)2!B,!61&l1/,!+,21Q!

! !



! #Y!

$! ,%(/$!"!( !

!"#$% &'% ($)#$'*!E! <,-! (8-'41*1-! 3(8-,018-! +2A.,--/'-! -/01! 2--'-! . '! .'(+2--,:,01! .'!

3(/1/+/4,!,F342+218!.*0-!4*!-,+12/0!G!&84,+12/0!.,-!81'.,- !H!.'!3*(*9(*3I,!G !J*18(2,4!,1!

J81I/.,- !H!*K,+!3/'(!+(21B(,-!.,!-'2K2-!L2M!'0!-'2K2!:/>,0!.,!$!*0-!/'!34'-!,1!L22M!'0!-'2K2!

:202:':! .,! 5! *0- #!<,-! (8-'41*1- ! 3/(1*01! -'(! "$! 81'.,-! 2--' , -! .'! -,'4! +(21B(,! G !-'2K2!

:202:':!.,!5*0- !H!-/01!.2-3/02;4,-!,0!N00,F,!O !:* 2-!0,!-,(/01!3*-!.2-+'18! 2+2!,0!(*2-/0!

.,!4P2:3/(1*01,!I818(/9808218!,1!.'!(2-7',!.,!;2*2- !.,-!(8-'41*1-# !

!

&"#$ G-92-092-#L&L+&*,0/%2&H4-3#$

N1! ',&7,'&7,! @B,&2'().<=,! 1! 6,'+.5! 9M(E2,).'! U$"! '@5=B2125^! 9()2! #$[! @21.,)2! 9,5!

9(=EB()5^!&,!<=.!B1.551.2!S["!1'2.&B,5!_!,F1+.),'!WZ./=',!" #XQ!%=!2(21B^!RTT!1'2.&B,5!()2!@2@!

,F&B=5!16';5! ,F1+,)!9,5!2.2',5! ,2!9,5! '@5=+@5^!B1.551)2!#3!1'2.&B,5!6(='!BM,F1+,)!9=!

2,F2,!.)2@/'1BQ!m!&,B1!5M1e(=21!=)!1'2.&B,!.9,)2.0.@!B('5!9,!BM,F1+,)!9,5!E.EB.(/'167.,5!9,5!

2,F2,5!.)2@/'1=FQ!-='!B,5!#R!1'2.&B,5!<=.!()2!01.2!BM(Ee,2!9M=)!,F1+,)!&(+6B,2^!"U!()2!@2@!

,F&B=5!WR#^!R3^!T$:UUX̂!1A,&!6(='! '@5=B212!0.)1B!T!1'2.&B,5!@B./.EB,5!6(='!BM,F2'1&2.()!9,5!

9())@,5!,2!B`1)1B*5,!<=1)2.212.A,!WUY:YRXQ!

!

&"%$ 7/0/9 1(0&31&H4-3#'-3#(14'-3#&59+43-3 $

&,!(*33/(1,(!3/'(!+,11,!3*(12,!*'!Q*;4,*'!%# !

!

N,5!5,62!@2=9,5!.)&B=5,5!()2!@2@!6=EB.@,5!,)2',!#["R!,2!#[#[^!'166('21)2!=)!2(21B!9,!"[RY!

6(./),25^!9()2!RU#!()2!5=E.!=),!HL4!,2!3TT!=),!34%Q!NMj/,!+(*,)!9,5!612.,)25!1BB1.2!9,!

$3!_!SS!1)5^!,2!&,22,!9.00@',)&,!)M@21.2!615!5212.52.<=,+,)2!5./).0.&12.A,!,)2',!B,5!/'(=6,5!

HL4!,2!34%!W9.00@',)&,!9,5! +(*,)),!6()9@'@, 5!WCGHXn!:[^"1)!h!6n[^UUXQ!!

!

N1!9='@,!9,!5=.A.!+(*,)!@21.2!&(+6'.5 , ! ,)2',!R!,2!"U!1)5^!&,!<=.!)M@21.2!615!)()!6B=5!

5212.52.<=,+,)2!5./).0.&12.0! ,)2',!B,5! /'(=6,5!HL4!,2!34%!WCGHn![^$1)!h!6n[^S[XQ!N,5!

.)9.&12.()5!&7.'='/.&1B,5!&(+6',)1.,)2!,)! /'1)9,! +1e('.2@!B,!-?%4!,2!B,!-N%4^!1A,&!=),!

7@2@'(/@)@.2@! 9=,! _! 9M1=2',5! .)&B=5.()5! ,)! <=1)2.2@5! +.),=',5^! &(++,! B1! )@&'(5,!

1A15&=B1.',!W%>?XQ!



! $[ !

!

-,=B5! %.21! ,2! 1BQ!WUYX! ()2! '166('2@! 9,5! '@5=B2125! ,F&B=5.A,+,)2! 6(='! 9,5! -?%4! h! A1)!

i,'),)!,2!1BQ! !WY#X!()2!'166('2@!9,5!'@5=B2125!6(='!9,5!-?%4!,2!9,5!-N%4!+1.5!)M()2!615!

6'@&.5@!B,5!6'(6('2.()5!',56,&2.A,5!9,!&71<=,!.)9.&12.()!h!2(=2,5!B,5!1=2',5!@2=9,5!()2!

'166('2@!9,5!'@5=B2125!6(='!9,5!.)9.&12.()5!&(+E.)@,5Q!?(=5!1A()5!2,)2@!_!9,=F!',6'.5,5!

9,!&()21&2,'!B,5!1=2,='5!9,5!5.F!@2=9,5!<=.!),!9.52.)/=1.,)2!615!B,5!'@5=B2125!6(='!&71<=,!

.)9.&12.()^!+1.5!1=&=)!)M1!'@6()9=Q!

!

:"J # $E/+4/1&*5#'-#+/#H4/+&1(#'-3#(14'-3#-1#'4#0&3H4-#'-#L&/&3#%/0#)(12*'-#

GMINA>ON#%*40#+-3#(14'-3#5*5#0/5'*)&3(-3 #

NM=),!9,5!5,62!@2=9,5!.)&B=5,5!@21.2!=),!@2=9,!'1)9(+.5@,!&()2'dB@,!WUYX^!21)9.5!<=,!B,5!

5.F!1=2',5!@2=9,5!@21.,)2!9,5!@2=9,5!&(+61'12.A,5! '@2'(56,&2.A,5!WY[:YRXQ!N1!+@27(9,!

LK\D?- :D!W9@21.BB,! ,)!%)),F,RX!1! '@A@B@!<=,!B,! '.5<=,! 9,!E.1.5!@21.2!01.EB,! 6(='! 2'(.5!

@2=9,5!WUY^!Y"^!Y#X^!+(9@'@!6(='!9,=F!@2=9,5!WY3^!YRX^!5@'.,=F!6(='!=),!@2=9,!WY[X̂!,2!

&'.2.<=,!6(='!=),!@2=9,!WY$X!WZ./=',!"$ XQ!C,=F!9,5!@2=9,5!6'@5,)21.,)2!=)!'.5<=,!5@'.,=F!

9,!E.1.5!,) !'1.5()!9,!01&2,='5!9,!&()0=5.()^!,2!=),!@2=9,!6'@5,)21.2!=)!'.5<=,!&'.2.<=,!9,!

E.1.5!91)5!B1!5@B,&2.()!9,5!61'2.&.61)25Q!N,!)(+E',!9`@2=9,5!@21)2!.)0@'.,='!_!"[^!)(=5!

)M1A()5!615!6=!@A1B=,'!B,!E.1.5!9,!6=EB.&12.()!_!BM1.9,!9M=)!/'167.<=,!,)!,)2())(.'!,2!9=!

2,52!9MI//,'Q! !



! $" !

!

"#$%&#'!F!\!X,7'=,!0&!%#!/252+<&!&<!/#+#/<,+17<16'&7!0&7!,<'0&7!1./%'7&7!! !



! $#!

!

!

!
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! 3[ !

<"! # 70&1P0-3#'-#Q4,-)-51#%0&)/&0-3#

N1!34%#,2!B1!HL4!5()2!2(=2,5!B,5!9,=F!9,5!&7.'='/.,5!1*1)2!6(='!(Ee,&2.0!9,!6'@5,'A,'!

=),!&,'21.),!+(E.B.2@!91)5!B,!2'1.2,+,)2!9,!BM1'27'(5,!5*+62(+12.<=,!9=!6(./),2Q!%=!&(='5!

9,!B1!HL4^!B1!6',+.;',!'1)/@,!9M(5!9=!&1'6,!,52!',2.'@,^!2'1)50('+1)2!=),!1'2.&=B12.()!9=!

6(./),2! 9,! 2*6,! ,BB.65(89,! ,)! =),! 1'2.&=B12.()! 9,! 2*6,! /.)/B*+,^! 6,'+,221)2! =)!

'@&=6@'12.()! '16.9,! 9,! B1! +(E.B.2@! W3$^! 3S^! YSXQ! I)! &,! <=.! &()&,'),! B1! 34%^! B1!

&()5(B.912.()! (55,=5,! 6(=''1.2! B.+.2,'! B1! '@&=6@'12.()! 9,5! +(E.B.2@5^! 6'.)&.61B,+,)2!

B`,F2,)5.()! 9,! 6(./),2^! 9`=),! 61'2! A.1! =),! .++(E.B.512.()! 6(52(6@'12(.',! 6B=5! B()/=,^!

,)2'1c)1)2! =),!0.E'(5,!B(&1B,!6B=5!.+6('21)2,^! ,2!9`1=2',5!61'25!A.1!9,5!&()0B.25!(55,=F!

'19.( :&1'6.,)5! ,)! &15! 9,! &('',&2.()! .)5=00.51)2,! 9,! B1! E15&=B,! 9=! B=)12=+! (=! 61'! =)!

+12@'.,B!9`(52@(5*)27;5,!6(=A1)2!a2',!6'(2=E@'1)2!WYT^!YUXQ!

!

4,&.!6(=''1.2!,F6B.<=,'!6(='<=(.!B1!HL4!(00',!9,5!+(E.B.2@5!6B=5!.+6('21)2,!<=,!B1!34%!

,)!0B,F.()!,2!,)!.)&B.)1.5()!=B)1.',!91)5!)(2',!@2=9,Q!4,22,!+@21 :1)1B*5,!1!2'(=A@!=)!@&1'2!

,)2',!B1!HL4!,2!B1!34%!9, !"[^[o!,)!0B,F.()!WHL4n3So!h!34%n$SoX!,2!9,!U^To!,)!.)&B.)1.5()!

=B)1.',! WHL4n#"or $3oh! 34%n"Tor #$oX!_! B1! 0(.5! 5212.52.<=,+,)2! 5./).0.&12.05! ,2!

&B.).<=,+,)2!6,'2.),)25Q ! I)! ',A1)&7,^!&,22,!+@21 :1)1B*5,!1! '@A@B@!=),!9.00@',)&,!9,5!

+(*,)),5!6()9@'@,5!WCGHX!)()!5212.52.<=,+,)2!5./).0.&12.A,5!,)2',!B1!HL4!,2!B1!34%!

9, ! U^"o! ,)! ,F2,)5.()! WHL4n$#or R"oh! 34%n#Yor $SoX! <=.! 6(=''1.2! &,6,)91)2! a2',!

&B.).<=,+,)2!6,'2.),)2, !h!,2!9,! ! :"^Ro!,)! .)&B.)1.5()! '19.1B,! WHL4n"[or "Roh!34%n"$or

"SoX^!'@5=B2125!51)5!5./).0.&12.()!&B.).<=,Q!!

!

DB!9(.2!a2',!)(2@!<=`.B!,F.52,!=),!9.5&('91)&,!.+6('21)2,!,)2',!9,5!+(E.B.2@5!6'@9.2,5!61'!

9,5! @2=9,5! E.(+@&1).<=,5! ,2! &,BB,5! '166('2@,5! &B.).<=,+,)2!W3U^! TU^! YY:"[#X Q! 4,22,!

&()521212.()!,52!@/1B,+,)2!01.2,!6(='!B1!0('&,!9,!6'@7,)5.()!9.5&=2@,!&.:9,55(=5Q!

!

N`,)5,+EB,!9,5!5,62!@2=9,5!.)&B=5,5!91)5!&,22,!+@21:1)1B*5,!()2!+,5='@!B,5!+(E.B.2@5!

,F2'a+,5!B('5!9,!+(=A,+,)25!('27(/()1=F!5,B()!B,5!6B1)5!1)12(+.<=,5!h!&,6,)91)2^!.B!

,52!.+6('21)2!9,!)(2,'!<=M.B!,F.52,!9`1=2',5!01f()5!9,!+,5=','!B,5!+(E.B.2 @5!9=!6(./),2^!

61'! ,F,+6B,! 5,B()! 9,5! 1&2,5! 9,! B1! A.,! <=(2.9.,)),! WR"^! "[$^! "[3X̂ ! 1.)5.! <=,! 9,5!

+(=A,+,)25!&(+E.)@5! W"[R:"[TX!2,B5!<=,!B,!+(=A,+,)2!9,!B1)&,'!9,!0B@&7,22,5!W91'2:

27'(V.)/!+(2.()X! WR#^!"[UX̂!6(='!2,).'!&(+62,!9,!B1!&(+6B,F.2@!9,!B1!E.(+@&1).<=,!9=!

6(./),2Q!g),!+(E.B.2@!6B=5!.+6('21)2,!B('5!9,!+(=A,+,)25!&(+E.)@5!6(=''1.2!a2',!6B=5!

6,'2 .),)2,! 5='! B,! 6B1)! &B.).<=,! <=M=),! 1+6B.2=9,! 6B=5! .+6('21)2,! ,)! +(=A,+,)25!



! 3" !

('27(/()1=FQ!N,5!@2=9,5!0=2=',5!9,A'1.,)2!5`1221&7,'!_!'166('2,'!&,5!+,5=',5!1A,&!9,5!

5=.A.5!_!+(*,)!,2!B()/!2,'+,5!10.)!9,!+.,=F!&(+61','!B1!HL4!,2!B1!34%!9,!01f()!6B=5!

6,'2.),)2,! 91)5!B,!<=(2.9.,)!9=!612.,)2Q!

!

<"6# R*09-#'-#%0(2-53&*5 #

-,=B,5!2'(.5!9,5!5,62!@2=9,5!.)&B=5,5!91)5!&,22,!+@21:1)1B*5,!()2!01.2!@212!9,!B1!0('&,!9,!

6'@7,)5.()! 61B+( :9./.21B,^! 9,=F! 9M,)2',! ,BB,5! .)9.<=1)2! B1! 0('&,! 9,! 6'@7,)5.()! ,)!

6(='&,)21/,! 9=! 6(./),2! )()! 100,&2@! ,2! =),! 1=2',! ,)! l/Q! N1! '@5,&2.()! 9,! B1! 6',+.;',!

'1)/@,!9,5!(5!9=!&1'6,!,)2'1.),!=),!9.+.)=2.()!9,!71=2,='!,)2',!B,!&1'6,!'@5.9=,B!,2!B,!

'19.=5Q! C,! 01f()! 27@('.<=,^! &,B1! 6(=''1.2! 100,&2,'! B,! E'15! 9,! B,A.,'! 9,5! 2,)9()5! ,2! B1!

',B12.()!B()/=,=' :2,)5.() !9,5!+=5&B,5!9,!BM1A1)2:E'15^!,2!,)2'1c),'!=),! '@9=&2.()!9,!B1!

0('&,! 9,! 6'@7,)5.() !W$3^!TUXQ!C1)5! )(2',! 1)1B*5,^! k1/),'! ,2! 1BQ! ()2!2'(=A@!=),! 6B=5!

/'1)9,!0('&,!9,!6'@7,)5.()!16';5!34%^!21)9.5!<=,!%.21!,2!1BQ!1A,&!=),!@2=9,!'1)9(+.5@,!

&()2'dB@,! ,2! A1)! ?=00,B^! A.1! =),! @2=9,! &15:2@+(.)5^! ()2! 1=! &()2'1.',! 2'(=A@! =),! 6B=5!

/'1)9,!0('&,!9,!6'@7,)5.()!16';5!HL4Q !

!

<"J# 70&1P0-3#'-#Q4,-)-51#3-9*5'/&0-3 #

C1)5! B1! 6'@5,)2,! +@21:1)1B*5,^! B,! 21=F! 9,! &(+6B.&12.()5! )`1*1)2! 615! )@&,55.2@! 9,!

'@.)2,'A,)2.()!@21.2!5./).0.&12.A,+,)2!6B=5!01.EB,!16';5!=),!HL4!<=M16';5!=),!34%^!6B=5!

,F./,1)2,!5='!B,!6B1)!2,&7).<=,Q!N,5!&(+6B.&12.()5!B,5!6B=5!0'@<=,)2,5!16';5!=),!HL4!

@21.,)2!BM.)0,&2.()!W)nU^!$! ]X! ,2!B,!&()0B.2! '19.(&1'6.,)!W)n$^! "! ]X^!21)9.5!<=M16';5!=),!

34%^!,BB,5!@21.,)2!B1!65,=91'27'(5,!W)n"[^!S!]X^!B1!+./'12.()!9,!+12@'.,B!W)nU^!R!]X!,2!B,!

&()0B.2!'19.(&1'6.,)!W)nU^!R!]XQ!DB!,52!.)2@',551)2!9,!)(2,'!<=,^!61'+.!B,5!3!@2=9,5!<=.!()2!

'166('2@!9,!01f()!5*52@+12.<=,5!9,5!&(+6B.&12.()5^!9,5!.)0,&2.()5!()2!@2@!)(2@,5!&7,P!

5,=B,+,)2!U!9,5!#R#!612.,)25!1*1)2!5=E.!=),!HL4^!9()2!T!91)5!B M@2=9,!9,!A1)!i,'),)!,2!

1BQ!!WY#XQ!!

!

%=&=),! 9,5! 5,62! @2=9,5! .)&B=5,5! 91)5! &,22,! +@21:1)1B*5,! )M1! @A1B=@! 9,! 01f()!

5*52@+12.<=,!B1!6'(/',55.()!9,!BM1'27'(5,!9=!6(./),2Q!DB!)M,52!9()&!615!&B1.'!5.!B,!21=F!9,!

6'(/',55.()!9,!BM1'27'(5,! ,52!9.00@',)2!16';5!=),!HL4! (=!=),!34%^!<=,52.()!6(='21)2!

&,)2'1B,!9=!9@E12^!,2!9,A'1.2!01.',!B`(Ee,2!9`=),!@2=9,!6B=5!166'(0()9.,Q!N1!34%!6'@5,'A,!

B,5!1'2.&=B12.()5!'19.(:B=)1.',!,2!=B)(&1'6.,)),Q!N1!HL4!&'@,!=),!)@(1'2.&=B12.()!+(.)5!

&()/'=,)2,!,)2',!B,!&16.212=+!,2!B,!'19.=5!1A,&!=),!6',55.()!9,!&()21&2!5./).0.&12 .A,+,)2!



! 3#!

6B=5! @B,A@,! ,2! =),! 5='01&,! 9,! &()21&2! 6B=5! 6,2.2,! <=,! B1! 34%!W3$X?#4,B1! 6(=''1.2!

27@('.<=,+,)2!,)2'1c),'!=)!'.5<=,!6B=5!@B,A@!9M1'27'(5,!_!+(*,)!,2!B()/!2,'+,5!16';5! B1!

HL4Q! HB=5.,='5! @2=9,5! 9,! &(7('2,! 9`=),! 5,=B,! 2,&7).<=,! ()2! @A1B=@! B,! B.,)! ,)2',! B1!

6'(/',55.()!9,!BM1'27'(5,! ,2!B1!&()A,'5.()! ,)!1'27'(9;5,!2(21B,^!,2!)M()2!2'(=A@!1=&=),!

&(''@B12.()!16';5!"[!(=!#[!1)5!9,!5=.A.^!E.,)!<=`1=&=),!&(+61'1.5()!,)2',!HL4!,2!3 4%!

),!5(.2!6(55.EB, !W"[Y:"""X h!5,=B,+,)2!=),!9,5!@2=9,5!1!56@&.0.<=,+,)2!.9,)2.0.@!=)!&15!

5*+62(+12.<=,!9,! 6'(/',55.()!9,!BM1'27'(5,!16';5!=),!HL4!5='!2',.P,!1*1)2!)@&,55.2@!

=),!&()A,'5.()!,)!1'27'(9;5,!9=!6(./),2! WUYXQ!

!

<": # @5/+K3-#'-#9*S1#)('&9* O(9*5*)&H4- #

g)! 156,&2! <=.! )`1! 615! 6=! @2@! @A1B=@! 61'! &,! 2'1A1.B! ,2! <=.! ',Aa2! 1&2=,BB,+,)2! =),!

.+6('21)&,! &'(.551)2,! ,52! B1! E1B1)&,! &(s2! +@9.&(:5(&.1BJ!,00.&1&.2@! 9,! &71&=),! 9,5!

2,&7).<=,5Q!4,B=.:&.!.)&B=5!_!B1!0(.5!B,!&(s2!9.',&2!9,!B1!&7.'='/.,!,2!9=!+12@'.,B^!+1.5!1=55.!

B,!&(s2!/B(E1B!.55=!9,5!5(.)5!5,&()91.',5^!'@7(56.21B.512.()5^!&(+6B.&12.()5!,2!@A,)2=,BB,5!

.)2,'A,)2.()5!=B2@'.,=',5Q!HB=5.,='5!1)1B*5,!9,!&(s25!()2!@2@!'@1B.5@,5!WU[^!""#:""SX^!B1!

HL4!,52!+1e('.21.',+,)2!5(=2,)=,!&(++,!6'@5,)21)2!B,!+,.BB,='!&(+6'(+. 5!61'!'166('2!

_! B1! 34%Q! 4,22,! 6(5.2.()! ,52! 5(=2,)=,! 61'! 9,5! @2=9,5! 9,! ',/.52',5! @2=9.1)2! B,5! &(s25!

9.',&25!&(++,!&,BB,5!9,! t1P+,'! W""3X̂! t1*! W""$X! ,2!L 17/(P1'! W""RXQ!4,5!#!9,').;',!

&(''(E('1)2! +,221)2! +a+,! ,)! @A.9,)&,! =)! 21=F! 9,! &()A,'5.()! 61'! 1'27'(9;5,! 2(21B,!

5=6@'.,='!&7,P!B,5!34%Q!!u&7(!5.+.B1.',!A,)1)2!9,!+(9@B.512.()5!5212.52.<=,5!&(++,!v((!

W""SX!1A,&!=),!6'(e,&2.()!_!"[1)5!,2!&,BB,!9,!L,2'(=A,*!#[#[! WU[X!_!B`@&7,BB,!9`=),!A.,!

,)2.;',Q !

-,=B,!C11'!,2!1B! W""#X̂!1*1)2!&(+61'@!B1!HL4!1.)5.!<=,!$!2,&7).<=,5!9,!34%^!+()2',!

<=`,)! &15! 9,! 71=2,! 9,+1)9,! 0()&2.()),BB,^! B1! 34%! 1A,&! 0.F12.()! 61'! A.5! 6'@5,)2,! =)!

+,.BB,='!&(+6'(+.5!<=,!B1!HL4^!E.,)! <=,!&,22,! 9,' ).;',! 5(.2!B1!+(.)5!&7;',! ,)!&(s2!

9.',&2Q!!

!

<"<# ?&)&1-3#'-#+.(14'-#-1#*4E-0140-#

N1! 6'@5,)2,! +@21:1)1B*5,! 6'@5,)2,! 6B=5.,='5! B.+.2,5Q! O(=2! 9M1E('9^! .B! *! 1A1.2! =),!

7@2@'(/@)@.2@!91)5!B,5!.)9.&12.()5!9,!B1!&7.'='/.,!9,!B1!HL4!,2!9,!B1!34%^!1A,&!5.F!9,5!

5,62! @2=9,5! .)&B=5,5! '166('21)2! 9,5! '@5=B2125! 6(='! 9,5! .)9.&12.()5! A1'.1EB,5^! <=.!

&(+6 ',)1.,)2!@/1B,+,)2!9,!01f()!+.)('.21.',!9,5! .)9.&12.()5!1=2',5!<=,!9,5!6(./),25!

-?%4!,2!-N%4^!6'.)&.61B,+,)2!B1!)@&'(5,!1A15&=B1.',!9=!B=)12=+Q!?(=5!1A()5!2,)2@!_!



! 3$!

9,=F! ',6'.5,5! 9,! &()21&2,'! B,5! 1=2,='5! 9,5! 5.F! @2=9,5! <=.! ),! 9.52.)/=1.,)2! 615! B,5!

'@5=B2125!6(='!&71<=,!.)9.&12.()^!+1.5!1=&=)!)M1!'@6()9=Q!DB!)M1!9()&!615!@2@!6(55.EB,!

9M,00,&2=,'!=),!1)1B*5,!,)!5(=5 :/'(=6,!6(='!@A1B=,'!B,5!'@5=B2125!9,5!-?%4!,2!-N%4!

5@61'@+,)2Q!!

!

C,=F.;+,+,)2^!B,5!'@5=B2125!)M()2!615!6=!a2',!52'12.0.@5!,)!0()&2.()!9=!5219,!9,!BM1'27'(5,!

WDD!(=!DDDX^!&,!<=.!6(=''1.2!1A(.'!.)2'(9=.2!=)!E.1.5!91)5!BM1)1B*5,Q!C1)5!BM1'27'(5,!9,!5219,!

DDD^!B1!34%!,52!6'.A.B@/.@,^!E.,)!<=,!B1!HL4!6=.55,!,)&(',!a2',!'@1B.5@,!&7,P!B,5!612.,)25!

6'@5,)21)2!9,5!&71)/,+,)25!&16.2( :B=)1.',5!6'@&(&,5!,2!&7,P!B,5!612.,)25!6,=!,F./,1)25!

W&(++,!B,5!6,'5()),5!j/@,5XQ!H1'!,F,+6B,^!k.BB.1+5!,2!1BQ!WYRX!()2!@&'.2!91)5!B,='!5@'.,!

&B.).<=,!<=,!wS$]!x9,5!S"y!612.,)25!<=.! ()2! ',f=!=),!34%!6(='!=),!1'27'.2,! -N%4! (=!

-?%4! )M@21.,)2! 615! &1)9.9125! _! =),! HL4! ,)! '1.5()! 9,! B1! 6'@5,)&,! 9,! B@5.()5!

&1'2.B1/.),=5,5!9,!B1!2a2,!9=!&16.212=+!W-N%4!(=! -?%4!5219,!DDDX^Q!N1!HL4! ,52!9()&!

6'.)&.61B,+,)2!.)9.<=@,!91)5!B,5!&15!9,!-?%4!(=!-N%4!9,!5219,!DDQ!4,5!E.1.5!91)5!B1!

5@B,&2.()!9,5!612.,)25!6,=A,)2!.)0B=,)&,'!B,5!'@5=B2125!&B.).<=,5!9,!&71<=,!2,&7).<=,Q!DB!

,52!6(55.EB,!<=,!B,5!612.,)25!<=.!),!5( )2!615!&1)9.9125!_!B1!HL4!W,2!<=.!',f(.A,)2!9()&!

=)! 34%X! 6'@5,)2,)2! 9,5! &1'1&2@'.52.<=,5! <=.! .)0B=,)&,)2! B,5! 21=F! 9M(6@'12.()5!

5,&()91.',5w!'166('2@5!91)5!&,22,!@2=9,Q!!

!

O'(.5.;+,+,)2^!B,!+12@'.,B!=2.B.5@!6(='!B1!34%!@21.2!9.00@',)2!91)5!&71&=),!9,5!@2=9,5!

W6B1<=,5^! 0.B5! ,)! t^! A.5! ,2! +.F2,X^! &,! <=.! 6(=''1.2! 100,&2,'! B,5! '@5=B2125! '166('2@5^! ,)!

61'2.&=B.,'! B,5! &(+6B.&12.()5! B.@,5! 1=F! .+6B1)25Q! \.,)! &,'21.),5! @2=9,5! .)9.<=,)2! =)!
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Section  and 
Topic  

Item 
# Checklist item  

Location 
where item 
is reported   

TITLE   
Title  1 Identify the report as a systematic review.  

ABSTRACT   
Abstract  2 See the PRISMA 2020 for Abstracts checklist.  

INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of existing knowledge.  

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses.  

METHODS   
Eligibility criteria  5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.  

Information 
sources  

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the 
date when each source was last searched or consulted. 

 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used.  

Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record 
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process. 

 

Data collection 
process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked 
independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the 
process. 

 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each 
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect. 

 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any 
assumptions made about any missing or unclear information. 

 

Study risk of bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each 
study and whether they worked independently, and if applicable, details of automation tools used in the process. 

 

Effect measures  12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.  

Synthesis 
methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and 
comparing against the planned groups for each synthesis (item #5)). 

 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data 
conversions. 

 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses.  

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the 
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. 

 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).  

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results.  

Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).  

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.  

!"#$%&' ()() ' *+,-./012 !

Section  and 
Topic  

Item 
# Checklist item  

Location 
where item 
is reported   

RESULTS   
Study selection  16a Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in 

the review, ideally using a flow diagram. 
 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.  

Study 
characteristics  

17 Cite each included study and present its characteristics.  

Risk of bias in 
studies  

18 Present assessments of risk of bias for each included study.  

Results of 
individual studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision 
(e.g. confidence/credible interval), ideally using structured tables or plots. 

 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.  

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. 
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect. 

 

20c Present results of all investigations of possible causes of heterogeneity among study results.  

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.  

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.  

Certainty of 
evidence  

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.  

DISCUSSION   
Discussion  23a Provide a general interpretation of the results in the context of other evidence.  

23b Discuss any limitations of the evidence included in the review.  

23c Discuss any limitations of the review processes used.  

23d Discuss implications of the results for practice, policy, and future research.  

OTHER INFORMATION  
Registration and 
protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review was not registered.  

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared.  

24c Describe and explain any amendments to information provided at registration or in the protocol.  

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.  

Competing 
interests 

26 Declare any competing interests of review authors.  

Availability of 
data, code and 
other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included 
studies; data used for all analyses; analytic code; any other materials used in the review. 

 

 
From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71 

For more information, visit: http://www.prisma-statement.org/  
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Mid- to long-term outcomes of 4-corner arthrodesis and proximal row carpectomy as a
treatment for post-traumatic scapholunate or scaphoid non-union advanced collapse

(SLAC or SNAC) of the wrist
Patrick Stirling, Pierre-Emmanuel Chammas, Nawale Hadouiri

 
Citation
Patrick Stirling, Pierre-Emmanuel Chammas, Nawale Hadouiri. Mid- to long-term outcomes of
4-corner arthrodesis and proximal row carpectomy as a treatment for post-traumatic scapholunate
or scaphoid non-union advanced collapse (SLAC or SNAC) of the wrist. PROSPERO 2020
CRD42020221145 Available from: 
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020221145

 
Review question
Does 4-corner arthrodesis or proximal row carpectomy grant the best mid- to long-term patient outcomes for
stage II or III post-traumatic osteoarthritis secondary to scapholunate or scaphoid non-union advanced wrist
collapse (SNAC or SLAC)?
 
Searches
MEDLINE, EMBASE, Cochrane Library, ClinicalTrials.gov, including all available dates up to the point of
formal searches, and including results in English, French and Spanish.
 
Types of study to be included
Included studies: Randomised controlled trials (RCTs) and comparative non-randomised studies of
interventions (NRSIs), case series

Excluded studies: Narrative or systematic reviews, case reports

 
Condition or domain being studied
Stage II or III post-traumatic osteoarthritis of the wrist secondary to scaphoid non-union advanced collapse
(SNAC) or scapholunate advanced collapse (SLAC).
 
Participants/population
Patients over 18 suffering stage II or III post-traumatic osteoarthritis of the wrist secondary to scaphoid non-
union advanced collapse (SNAC) or scapholunate advanced collapse (SLAC). Osteoarthritis of the wrist
secondary to other etioligies, or in stage I or IV should be excluded.
 
Intervention(s), exposure(s)
Four-corner arthrodesis
 
Comparator(s)/control
Proximal row carpectomy
 
Main outcome(s)

- Pain on a VAS scale; pre-operative, post-operative and at 4 years minimum follow-up
- Range of motion (flexion, extension, inclination) in degrees; pre-operative, post-operative and at 4 years
minimum follow-up
- Grip strength in kilograms or comparative to non-operated side; pre-operative, post-operative and at 4
years minimum follow-up

- % re-operation with or without implant removal at 4 years minimum follow-up

* Measures of effect
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The appropriate effect measure will be selected for each outcome once results are analysed, but are likely to
be weighted or standardised mean differences for continuous outcomes and risk ratio or odds ratio for
discrete outcomes.

 
Additional outcome(s)
- Functional score (DASH, PRWE, or any other); pre-operative, post-operative and at 4 years minimum
follow-up

- Occurrence or progression of osteoarthritis at 4 years minimum follow-up

* Measures of effect

The appropriate effect measure will be selected for each outcome once results are analysed, but are likely to
be weighted or standardised mean differences for continuous outcomes and risk ratio or odds ratio for
discrete outcomes.
 
Data extraction (selection and coding)
Two researchers will independently apply the eligibility criteria and select studies for inclusion. Following
completion by the individual researchers, these results will be compared and a consensus drawn on final
studies for inclusion. A third researcher will resolve any disagreements in this process. The decision making
process for inclusion and exclusion will be recorded in spreadsheeting software.

The following data will is anticipated extracted from the included studies:

- author, publication, date of publication

- study design, inclusion and exclusion criteria, number of patients, setting, intervention, comparator, number
of wrists, details of indication [stage of osteoarthritis], gender, age, mean follow up time, range of follow up
time, body mass index, range of motion, grip strength, pain, patient reported functional measurements,
recovery time, revision rate, complications

- any other characteristics or outcomes discovered during pilot data extraction will be added if deemed
suitable by both reviewers.

- Sources of funding and conflicts of interest for each individual study will also be identified

2 researchers will independently perform data extraction and these results will be compared once complete.
Any discrepancies between the 2 independent researchers will be investigated and resolved between them.

A third researcher will resolve any disagreements in this process.

All judgements will be recorded in spreadsheeting software

Where relevant data is missing from an included study, the authors of such study or studies in question will
be contacted for additional information and unreported data.
 
Risk of bias (quality) assessment
We will apply the Cochrane revised risk of bias tools for randomized trials (RoB 2, Sterne et al. 2019) and
non-randomized studies of interventions (ROBINS-I, Sterne et al. 2016) to assess risk of bias within the
studies.

Two independent researchers will use the RoB 2 and ROBINS-I tools to appraise the quality of the included
studies. Any discrepancies in appraisal will be resolved through discussion and consensus between the two
researchers or involve a 3rd researcher if required.
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We will also assess publication bias through a funnel plot and Egger test, with bias defined as the tendency
for positive trials to be published and for negative and null trials to be un-published.

 
Strategy for data synthesis
Heterogeneity of both randomized and non-randomized studies will be determined using appropriate
methodology (I! and Cochran Q methods) and data pooling of included trials be weighted accordingly,
utilising random-effects or fixed-effect models as appropriate depending on outcomes.

If data extracted is of a quality and volume that warrants synthesis and meta-analysis (3 or more good quality
studies), we will perform full statistical analysis including heterogeneity calculations and production of forest
& funnel plots. Each result captured will be assessed according to the best available understanding in the
literature for that particular result. 

Quantitative comparison:

- Pain, range of motion, grips strength and outcome measures will be reported as a weighted mean
difference

- Re-operation rates, osteoarthritis progression and complication rates will be reported as a risk ratio and/or
odds ratios

- Where possible, summary pooled estimates of proportions with 95% CI will be calculated by a logit
transformation using inverse-variance weighting within a random-effects model framework

- We will only pool data if the I! (statistical heterogeneity) is below 50%

If data pooling is not statistically viable, results will be tabulated and/or synthesised narratively. Continuous
outcomes will be reported as mean, standard deviation, and range. Categorical outcomes will be reported as
proportions, risk ratios or odds ratios.

Outcome measures may be affected by follow-up period and where appropriate we will seek to standardise
follow-up time periods.

Where possible, we will seek to provide an indication of comparability between different reporting
approaches and the implications of any heterogeneity. Conclusions will be assessed for consistency with
results and for due consideration of the level of evidence and heterogeneity and risk of bias assessment
presented for each aspect of the conclusions published.

 
Analysis of subgroups or subsets
Investigation of subgroups will be informed by data extraction. Potential subgroups anticipated include
patients with specific objectives (fine motor control, grip strength).
 
Contact details for further information
Patrick Stirling
journals@resurg.eu
 
Organisational affiliation of the review
ReSurg
https://www.resurg.com
 
Review team members and their organisational affiliations
Mr Patrick Stirling. ReSurg UK, Castleton Barn, Clifford, Herefordshire, HR35HF
Dr Pierre-Emmanuel Chammas. Department of Hand and Upper Extremity Surgery, Peripheral Nerves
Surgery, Lapeyronie University Hospital, CHU Montpellier, 371 avenue du doyen Gaston Giraud, 34090
Montpellier, France.
Dr Nawale Hadouiri. Intersyndicale Nationale des Internes, 17 Rue du Fer Ë Moulin, 75005 Paris
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Collaborators
Dr Shahnaz Klouche. ELSAN, 58 bis rue de la BoŽtie Ð 75008 Paris
Professor Michel Chammas. Department of Hand and Upper Extremity Surgery, Peripheral Nerves Surgery,
Lapeyronie University Hospital, CHU Montpellier, 371 avenue du doyen Gaston Giraud, 34090 Montpellier,
France.
 
Type and method of review
Systematic review
 
Anticipated or actual start date
15 January 2021
 
Anticipated completion date
01 March 2021
 
Funding sources/sponsors
ELSAN, 58 bis rue de la BoŽtie Ð 75008 Paris
 
Conflicts of interest
 
Language
English
 
Country
England, France
 
Stage of review
Review Ongoing
 
Subject index terms status
Subject indexing assigned by CRD
 
Subject index terms
Arthrodesis; Humans; Scaphoid Bone; Wrist; Wrist Joint
 
Date of registration in PROSPERO
18 December 2020
 
Date of first submission
30 November 2020
 
Stage of review at time of this submission
 

Stage Started Completed

Preliminary searches Yes No

Piloting of the study selection process No No

Formal screening of search results against eligibility criteria No No

Data extraction No No

Risk of bias (quality) assessment No No

Data analysis No No

The record owner confirms that the information they have supplied for this submission is accurate and

complete and they understand that deliberate provision of inaccurate information or omission of data may be

construed as scientific misconduct.
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The record owner confirms that they will update the status of the review when it is completed and will add

publication details in due course.

 
Versions
18 December 2020

 PROSPERO
This information has been provided by the named contact for this review. CRD has accepted this information in good

faith and registered the review in PROSPERO. The registrant confirms that the information supplied for this submission
is accurate and complete. CRD bears no responsibility or liability for the content of this registration record, any

associated files or external websites. 

Powered by TCPDF (www.tcpdf.org)
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SERMENT 
 

 
!
!
!

! !En prŽsence des Ma”tres de cette Žcole, de mes chers condisciples et 
devant lÕeffigie dÕHippocrate, je promets et je jure, au nom de lÕEtre 
supr•me, dÕ•tre fid•le aux lois de lÕhonneur et de la probitŽ dans 
lÕexercice de la mŽdecine. 

 
 
! !Je donnerai mes soins gratuits ˆ lÕindigent et nÕexigerai jamais un 

salaire au-dessus de mon travail. 
 
 
! !Admis (e) dans lÕintŽrieur des maisons, mes yeux ne verront pas ce qui 

sÕy passe, ma langue taira les secrets qui me seront confiŽs, et mon Žtat 
ne servira pas ˆ corrompre les mÏurs, ni ˆ favoriser le crime. 

 
 
! !Respectueux (se) et reconnaissant (e) envers mes Ma”tres, je rendrai ˆ 

leurs enfants lÕinstruction que jÕai re•ue de leurs p•res. 
 
 
! !Que les hommes mÕaccordent leur estime si je suis fid•le ˆ mes 

promesses. Que je sois couvert (e) dÕopprobre et mŽprisŽ (e) de mes 
confr•res si jÕy manque. 
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