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NOM et Prénoms CS* Services Hospitaliers ou Institut / Localisation Sous-section du Conseil National des Universités

ADAM Philippe
P0001

NRPô
NCS

• Pôle de l’Appareil locomoteur
 - Service de chirurgie orthopédique et de Traumatologie / HP

50.02 Chirurgie orthopédique et traumatologique

AKLADIOS Cherif
P0191

NRPô
NCS

• Pôle de Gynécologie-Obstétrique
 - Service de Gynécologie-ObstétriqueI/ HP

54.03 Gynécologie-Obstétrique ; gynécologie 
médicale 
Option : Gynécologie-Obstétrique

ANDRES Emmanuel
P0002

NRPô

CS

• Pôle de Médecine Interne, Rhumatologie, Nutrition, Endocrinologie, 
  Diabétologie (MIRNED)
 - Service de Médecine Interne, Diabète et Maladies métaboliques / HC 53.01 Option : médecine Interne

ANHEIM Mathieu
P0003

NRPô
NCS

• Pôle Tête et Cou-CETD
 - Service de Neurologie / Hôpital de Hautepierre 49.01 Neurologie

ARNAUD Laurent
P0186

NRPô
NCS

• Pôle MIRNED
- Service de Rhumatologie / Hôpital de Hautepierre 50.01 Rhumatologie

BACHELLIER Philippe
P0004

RPô
CS

• Pôle des Pathologies digestives, hépatiques et de la transplantation
- Serv. de chirurgie générale, hépatique et endocrinienne et Transplantation / HP 53.02 Chirurgie générale

BAHRAM Seiamak
P0005

NRPô
CS

• Pôle de Biologie
- Laboratoire d’Immunologie biologique / Nouvel Hôpital Civil
Institut d’Hématologie et d’Immunologie / Hôpital Civil / Faculté

47.03 Immunologie (option biologique)

BALDAUF Jean-Jacques
P0006

NRPô
NCS

• Pôle de Gynécologie-Obstétrique
- Service de Gynécologie-Obstétrique / Hôpital de Hautepierre 54.03 Gynécologie-Obstétrique ; gynécologie

médicale 
Option : Gynécologie-Obstétrique

BAUMERT Thomas
P0007

NRPô
CU

• Pôle Hépato-digestif de l’Hôpital Civil 
 - Unité d’Hépatologie - Service d’Hépato-Gastro-Entérologie / NHC

52.01 Gastro-entérologie ; hépatologie 
Option : hépatologie

Mme BEAU-FALLER Michèle
M0007 / PO170

NRPô
NCS

• Pôle de Biologie
- Laboratoire de Biochimie et de Biologie moléculaire / HP 44.03 Biologie cellulaire (option biologique)

BEAUJEUX Rémy
P0008

NRPô
Resp

• Pôle d’Imagerie - CME / Activités transversales
• Unité de Neuroradiologie interventionnelle / Hôpital de Hautepierre

43.02 Radiologie et imagerie médicale 
(option clinique)

BECMEUR François
P0009

RPô
NCS

• Pôle médico-chirurgical de Pédiatrie
- Service de Chirurgie Pédiatrique / Hôpital Hautepierre 54.02 Chirurgie infantile

BERNA Fabrice
P0192

NRPô
NCS

• Pôle de Psychiatrie, Santé mentale et Addictologie
-  Service de Psychiatrie I / Hôpital Civil 49.03 Psychiatrie d’adultes ; Addictologie 

Option : Psychiatrie d’Adultes

BERTSCHY Gilles
P0013

NRPô
CS 

• Pôle de Psychiatrie et de santé mentale 
- Service de Psychiatrie II / Hôpital Civil 49.03 Psychiatrie d’adultes

BIERRY Guillaume
P0178

NRPô
NCS

• Pôle d’Imagerie 
- Service d’Imagerie II - Neuroradiologie-imagerie ostéoarticulaire-Pédiatrie / 
   Hôpital Hautepierre

43.02 Radiologie et Imagerie médicale
(option clinique)

BILBAULT Pascal
P0014

NRPô
CS

• Pôle d’Urgences / Réanimations médicales / CAP
 - Service des Urgences médico-chirurgicales Adultes / Hôpital de Hautepierre

48.02 Réanimation ; Médecine d’urgence
Option : médecine d’urgence

BODIN Frédéric
P0187

NRPô
NCS

• Pôle de Chirurgie Maxillo-faciale, morphologie et Dermatologie 
- Service de Chirurgie maxillo-faciale et réparatrice / Hôpital Civil

50.04 Chirurgie Plastique, Reconstructrice et 
Esthétique ; Brûlologie

Mme BOEHM-BURGER Nelly
P0016

NCS • Institut d’Histologie / Faculté de Médecine 42.02 Histologie, Embryologie et Cytogénétique 
(option biologique)

BONNOMET François
P0017

NRPô
CS

• Pôle de l’Appareil locomoteur
- Service de Chirurgie orthopédique et de Traumatologie / HP 50.02 Chirurgie orthopédique et traumatologique

BOURCIER Tristan
P0018

NRPô
NCS

• Pôle de Spécialités médicales-Ophtalmologie / SMO
- Service d’Opthalmologie / Nouvel Hôpital Civil 55.02 Ophtalmologie

BOURGIN Patrice
P0020

NRPô
NCS

• Pôle Tête et Cou - CETD
 - Service de Neurologie / Hôpital Civil 49.01 Neurologie

Mme BRIGAND Cécile
P0022

NRPô
NCS

• Pôle des Pathologies digestives, hépatiques et de la transplantation
 - Service de Chirurgie générale et Digestive / HP 53.02 Chirurgie générale

NHC = Nouvel Hôpital Civil      HC = Hôpital Civil      HP = Hôpital de Hautepierre     PTM = Plateau technique de microbiologie 
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BRUANT-RODIER Catherine
P0023

NRPô

CS

• Pôle de l’Appareil locomoteur
 - Service de Chirurgie Maxillo-faciale et réparatrice / Hôpital Civil 50.04 Option : chirurgie plastique, 

reconstructrice et esthétique

Mme CAILLARD-OHLMANN               
Sophie
P0171

NRPô
NCS

• Pôle de Spécialités médicales-Ophtalmologie / SMO
- Service de Néphrologie-Transplantation / NHC

52.03 Néphrologie

CANDOLFI Ermanno
P0025

RPô
CS

• Pôle de Biologie
- Laboratoire de Parasitologie et de Mycologie médicale / PTM HUS
• Institut de Parasitologie / Faculté de Médecine

45.02 Parasitologie et mycologie
(option biologique)  

CASTELAIN Vincent
P0027

NRPô
NCS

• Pôle Urgences - Réanimations médicales / Centre antipoison
 - Service de Réanimation médicale / Hôpital Hautepierre 48.02 Réanimation

CHAKFE Nabil
P0029

NRPô
CS

• Pôle d’activité médico-chirurgicale Cardio-vasculaire
- Service de Chirurgie Vasculaire et de transplantation rénale / NHC

51.04 Chirurgie vasculaire ; médecine vascu-
laire / Option : chirurgie vasculaire

CHARLES Yann-Philippe
M0013 / P0172

NRPô
NCS

• Pôle de l’Appareil locomoteur
- Service de Chirurgie du rachis / Chirurgie B / HC 50.02 Chirurgie orthopédique et traumatologique

Mme CHARLOUX Anne
P0028

NRPô
NCS

• Pôle de Pathologie thoracique  
 - Service de Physiologie et d’Explorations fonctionnelles / NHC 44.02 Physiologie (option biologique)

Mme CHARPIOT Anne
P0030

NRPô
NCS

• Pôle Tête et Cou - CETD
- Serv. d’Oto-rhino-laryngologie et de Chirurgie cervico-faciale / HP 55.01 Oto-rhino-laryngologie

CHAUVIN Michel
P0040

NRPô
CS

• Pôle d’activité médico-chirurgicale Cardio-vasculaire
- Service de Cardiologie / Nouvel Hôpital Civil 51.02 Cardiologie

CHELLY Jameleddine
P0173

NRPô
CS

• Pôle de Biologie
- Laboratoire de Diagnostic génétique / NHC

47.04 Génétique (option biologique)

Mme CHENARD-NEU Marie-
Pierre
P0041

NRPô
CS

• Pôle de Biologie
- Service de Pathologie / Hôpital de Hautepierre 42.03 Anatomie et cytologie pathologiques 

(option biologique)

CLAVERT Philippe
P0044

NRPô
NCS

• Pôle de l’Appareil locomoteur   
- Service d’Orthopédie / CCOM d’Illkirch 42.01 Anatomie (option clinique, orthopédie 

traumatologique)

COLLANGE Olivier
PO193

NRPô
NCS

• Pôle d’Anesthésie / Réanimations chirurgicales / SAMU-SMUR
- Service d’Anesthésiologie-Réanimation Chirurgicale / NHC

48.01 Anesthésiologie-Réanimation ; 
Médecine d’urgence (option Anesthésio-
logie-Réanimation - Type clinique)

CRIBIER Bernard
P0045

NRPô

CS

• Pôle d’Urologie, Morphologie et Dermatologie
- Service de Dermatologie / Hôpital Civil 50.03 Dermato-Vénéréologie

DANION Jean-Marie
P0046

NRPô
CS

• Pôle de Psychiatrie et de santé mentale
-  Service de Psychiatrie 1 / Hôpital Civil 49.03 Psychiatrie d’adultes

Mme DANION-GRILLIAT Anne
P0047                                     (1) (8)

S/nb
Cons

• Pôle de Psychiatrie et de santé mentale
- Service Psychothérapique pour Enfants et Adolescents / HC et Hôpital 
  de l’Elsau

49.04 Pédopsychiatrie

de BLAY de GAIX Frédéric
P0048

RPô
NCS

• Pôle de Pathologie thoracique
 - Service de Pneumologie / Nouvel Hôpital Civil 51.01 Pneumologie

DEBRY Christian
P0049

NRPô
CS

• Pôle Tête et Cou - CETD
- Serv. d’Oto-rhino-laryngologie et de Chirurgie cervico-faciale / HP 55.01 Oto-rhino-laryngologie

de SEZE Jérôme
P0057

NRPô
NCS

• Pôle Tête et Cou - CETD
- Service de Neurologie / Hôpital de Hautepierre 49.01 Neurologie

DIEMUNSCH Pierre
P0051

RPô
CS

• Pôle d’Anesthésie / Réanimations chirurgicales / SAMU-SMUR
- Service d’Anesthésie-Réanimation Chirurgicale / Hôpital de Hautepierre 48.01 Anesthésiologie-réanimation

(option clinique)

Mme DOLLFUS-WALTMANN 
Hélène
P0054

NRPô
CS

• Pôle de Biologie
- Service de Génétique Médicale / Hôpital de Hautepierre 47.04 Génétique (type clinique)

DUCLOS Bernard
P0055

NRPô
CS

• Pôle des Pathologies digestives, hépatiques et de la transplantation
- Service d’Hépato-Gastro-Entérologie et d’Assistance Nutritive / HP 52.01 Option : Gastro-entérologie

DUFOUR Patrick (5) (7)
P0056

S/nb
Cons

• Centre Régional de Lutte contre le cancer Paul Strauss (convention) 47.02 Option : Cancérologie clinique 

EHLINGER Matfhieu
P0188

NRPô
NCS

• Pôle de l’Appareil Locomoteur
- Service de Chirurgie Orthopédique et de Traumatologie/Hôpital de Hautepierre 50.02 Chirurgie Orthopédique et Traumatologique

Mme ENTZ-WERLE Natacha
P0059

NRPô
NCS

• Pôle médico-chirurgical de Pédiatrie
- Service de Pédiatrie III / Hôpital de Hautepierre 54.01 Pédiatrie

Mme FACCA Sybille
P0179

NRPô
NCS

• Pôle de l’Appareil locomoteur
- Service de la Main et des Nerfs périphériques / CCOM Illkirch 50.02 Chirurgie orthopédique et traumatologique

Mme FAFI-KREMER Samira
P0060

NRPô
CS

• Pôle de Biologie
- Laboratoire (Institut) de Virologie / PTM HUS et Faculté

45.01 Bactériologie-Virologie ; Hygiène Hospitalière
Option Bactériologie-Virologie biologique

FALCOZ Pierre-Emmanuel
P0052

NRPô
NCS

• Pôle de Pathologie thoracique
- Service de Chirurgie Thoracique / Nouvel Hôpital Civil 51.03 Chirurgie thoracique et cardio-vasculaire

GANGI Afshin
P0062 

RPô
CS

• Pôle d’Imagerie
- Service d’Imagerie A interventionnelle / Nouvel Hôpital Civil 43.02 Radiologie et imagerie médicale

(option clinique)

GAUCHER David
P0063

NRPô
NCS

• Pôle des Spécialités Médicales - Ophtalmologie / SMO
 - Service d’Ophtalmologie / Nouvel Hôpital Civil 55.02 Ophtalmologie

GENY Bernard
P0064

NRPô
CS

• Pôle de Pathologie thoracique
- Service de Physiologie et d’Explorations fonctionnelles / NHC

44.02 Physiologie (option biologique)

GICQUEL Philippe
P0065

NRPô
CS

• Pôle médico-chirurgical de Pédiatrie
 - Service de Chirurgie Pédiatrique / Hôpital Hautepierre

54.02 Chirurgie infantile

NOM et Prénoms CS* Services Hospitaliers ou Institut / Localisation Sous-section du Conseil National des Universités

CHRISTMANN Daniel (6) (9)
P0042

S/nb
Cons

• Pôle de Spécialités médicales - Ophtalmologie / SMO
- Service des Maladies infectieuses et tropicales/ 
  Nouvel Hôpital Civil

45.03 Option : Maladies infectieuses
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GOICHOT Bernard
P0066

RPô

CS

• Pôle de Médecine Interne, Rhumatologie, Nutrition, Endocrinologie,
  Diabétologie (MIRNED)
- Service de Médecine interne et de nutrition / HP

54.04 Endocrinologie, diabète et maladies 
métaboliques

Mme GONZALEZ Maria
P0067

NRPô
CS

• Pôle de Santé publique et santé  au travail
- Service de Pathologie Professionnelle et Médecine du Travail / HC

46.02 Médecine et santé au travail Travail

GOTTENBERG Jacques-Eric
P0068

NRPô

CS

• Pôle de Médecine Interne, Rhumatologie, Nutrition, Endocrinologie, 
  Diabétologie (MIRNED) 
- Service de Rhumatologie / Hôpital Hautepierre

50.01 Rhumatologie

GRUCKER Daniel (1)
P0069

S/nb • Pôle de Biologie 
- Labo. d’Explorations fonctionnelles par les isotopes in vitro / NHC
• Institut de Physique biologique / Faculté de Médecine

43.01 Biophysique et médecine nucléaire

HANNEDOUCHE Thierry
P0071

NRPô
CS

• Pôle de Spécialités médicales - Ophtalmologie / SMO
- Service de Néphrologie - Dialyse / Nouvel Hôpital Civil

52.03 Néphrologie

HANSMANN Yves
P0072

NRPô
CS

• Pôle de Spécialités médicales - Ophtalmologie / SMO
- Service des Maladies infectieuses et tropicales / Nouvel Hôpital Civil

45.03 Option : Maladies infectieuses

HERBRECHT Raoul
P0074

RPô 
NCS

• Pôle d’Oncolo-Hématologie 
- Service d’hématologie et d’Oncologie / Hôp. Hautepierre

47.01 Hématologie ; Transfusion

HIRSCH Edouard
P0075

NRPô
NCS

• Pôle Tête et Cou - CETD
- Service de Neurologie / Hôpital de Hautepierre

49.01 Neurologie

HOCHBERGER Jürgen
P0076
(Disponibilité 30.04.18)

NRPô
CU

• Pôle Hépato-digestif de l’Hôpital Civil
- Unité de Gastro-Entérologie - Service d’Hépato-Gastro-Entérologie / Nouvel 
  Hôpital Civil

52.01 Option : Gastro-entérologie

IMPERIALE Alessio
P0194

NRPô
NCS

• Pôle d’Imagerie
- Service de Biophysique et de Médecine nucléaire/Hôpital de Hautepierre 43.01 Biophysique et médecine nucléaire

ISNER-HOROBETI Marie-Eve
P0189

• Pôle de l’Appareil Locomoteur
- Institut Universitaire de Réadaptation / Clémenceau

49.05 Médecine Physique et Réadaptation

JAULHAC Benoît
P0078

NRPô
CS

• Pôle de Biologie 
- Institut (Laboratoire) de Bactériologie / PTM HUS et Faculté de Méd.

45.01 Option : Bactériologie-virologie (biolo-
gique)

Mme JEANDIDIER Nathalie
P0079

NRPô

CS

• Pôle de Médecine Interne, Rhumatologie, Nutrition, Endocrinologie, 
  Diabétologie (MIRNED)
- Service d’Endocrinologie, diabète et nutrition / HC

54.04 Endocrinologie, diabète et maladies 
métaboliques

KAHN Jean-Luc
P0080 NRPô

CS
NCS

• Institut d’Anatomie Normale / Faculté de Médecine
• Pôle de chirurgie plastique reconstructrice et esthétique, chirurgie maxillo-
  faciale, morphologie et dermatologie
- Serv. de Morphologie appliquée à la chirurgie et à l’imagerie / FAC 
- Service de Chirurgie Maxillo-faciale et réparatrice / HC

42.01 Anatomie (option clinique, chirurgie maxil-
lo-faciale et stomatologie)

KALTENBACH Georges
P0081

RPô
CS

• Pôle de Gériatrie 
- Service de Médecine Interne - Gériatrie / Hôpital de la Robertsau

53.01 Option : gériatrie et biologie du vieillis-
sement

KEMPF Jean-François
P0083

RPô
CS

• Pôle de l’Appareil locomoteur
- Centre de Chirurgie Orthopédique et de la Main-CCOM / Illkirch

50.02 Chirurgie orthopédique et traumatologique

Mme KESSLER Laurence
P0084

NRPô

NCS

• Pôle de Médecine Interne, Rhumatologie, Nutrition, Endocrinologie, 
  Diabétologie (MIRNED)
- Service d’Endocrinologie, Diabète, Nutrition et Addictologie / Méd. B / HC

54.04 Endocrinologie, diabète et maladies 
métaboliques

KESSLER Romain
P0085

NRPô
NCS

• Pôle de Pathologie thoracique
- Service de Pneumologie / Nouvel Hôpital CIvil

51.01 Pneumologie

KINDO Michel
P0195

NRPô
NCS

• Pôle d’activité médico-chirurgicale Cardio-vasculaire
- Service de Chirurgie Cardio-vasculaire / Nouvel Hôpital Civil 51.03 Chirurgie thoracique et cardio-vasculaire

KOPFERSCHMITT Jacques
P0086

NRPô
NCS

• Pôle Urgences - Réanimations médicales / Centre antipoison
- Service d’Urgences médico-chirurgicales adultes/Nouvel Hôpital Civil

48.04 Thérapeutique (option clinique)

Mme KORGANOW Anne-
Sophie
P0087

NRPô
CS

• Pôle de Spécialités médicales - Ophtalmologie / SMO
- Service de Médecine Interne et d’Immunologie Clinique / NHC 47.03 Immunologie (option clinique)

KREMER Stéphane
M0038 / P0174

NRPô
CS

• Pôle d’Imagerie  
- Service Imagerie 2 - Neuroradio Ostéoarticulaire - Pédiatrie / HP 43.02 Radiologie et imagerie médicale  (option 

clinique)

KRETZ Jean Georges (1) (8)
P0088

S/nb
Cons

• Pôle d’activité médico-chirurgicale Cardio-vasculaire 
- Service de Chirurgie Vasculaire et de transplantation rénale / NHC

51.04 Chirurgie vasculaire ; médecine vascu-
laire (option chirurgie vasculaire)

KUHN Pierre
P0175

NRPô
NCS

• Pôle médico-chirurgical de Pédiatrie
- Service de Néonatologie et Réanimation néonatale (Pédiatrie II)
  / Hôpital de Hautepierre

54.01 Pédiatrie

KURTZ Jean-Emmanuel
P0089

NRPô
CS

• Pôle d’Onco-Hématologie 
- Service d’hématologie et d’Oncologie / Hôpital Hautepierre

47.02 Option : Cancérologie (clinique)

LANG Hervé
P0090

NRPô

NCS

• Pôle de Chirurgie plastique reconstructrice et esthétique, Chirurgie maxillo-
  faciale, Morphologie et Dermatologie
- Service de Chirurgie Urologique / Nouvel Hôpital Civil

52.04 Urologie

LANGER Bruno
P0091

RPô
NCS

• Pôle de Gynécologie-Obstétrique 
- Service de Gynécologie-Obstétrique / Hôpital de Hautepierre

54.03 Gynécologie-Obstétrique ; gynécologie 
médicale : option gynécologie-Obstétrique

LAUGEL Vincent
P0092

NRPô
CS

• Pôle médico-chirurgical de Pédiatrie   
- Service de Pédiatrie 1 / Hôpital Hautepierre

54.01 Pédiatrie

LE MINOR Jean-Marie
P0190

NRPô
NCS

• Pôle d’Imagerie
- Institut d’Anatomie Normale / Faculté de Médecine
- Service de Neuroradiologie, d’imagerie Ostéoarticulaire et interventionnelle/ 
  Hôpital de Hautepierre

42.01 Anatomie

LIPSKER Dan
P0093

NRPô

NCS

• Pôle de Chirurgie plastique reconstructrice et esthétique, Chirurgie maxillo-
  faciale, Morphologie et Dermatologie
- Service de Dermatologie / Hôpital Civil

50.03 Dermato-vénéréologie

NOM et Prénoms CS* Services Hospitaliers ou Institut / Localisation Sous-section du Conseil National des Universités
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LIVERNEAUX Philippe
P0094

NRPô
CS

• Pôle de l’Appareil locomoteur
- Service de Chirurgie de la main - CCOM / Illkirch

50.02 Chirurgie orthopédique et traumatologique

MARESCAUX Christian (5)
P0097

NRPô
NCS

• Pôle Tête et Cou - CETD
-Service de Neurologie / Hôpital de Hautepierre 49.01 Neurologie

MARK Manuel
P0098

NRPô
NCS

• Pôle de Biologie   
- Laboratoire de Cytogénétique, Cytologie  et Histologie quantitative / Hôpital
  de Hautepierre

54.05 Biologie et médecine du développement 
et de la reproduction (option biologique)

MARTIN Thierry
P0099

NRPô
NCS

• Pôle de Spécialités médicales - Ophtalmologie / SMO
- Service de Médecine Interne et d’Immunologie Clinique / NHC 47.03 Immunologie (option clinique)

MASSARD Gilbert
P0100

NRPô
NCS

• Pôle de Pathologie thoracique
- Service de Chirurgie Thoracique / Nouvel Hôpital Civil 51.03 Chirurgie thoracique et cardio-vasculaire

Mme MATHELIN Carole
P0101

NRPô
NCS

• Pôle de Gynécologie-Obstétrique    
- Unité de Sénologie - Hôpital Civil 54.03

Gynécologie-Obstétrique ; Gynécologie
Médicale

MAUVIEUX Laurent
P0102

NRPô
CS

• Pôle d’Onco-Hématologie
- Laboratoire d’Hématologie Biologique - Hôpital de Hautepierre
• Institut d’Hématologie / Faculté de Médecine

47.01 Hématologie ; Transfusion
Option Hématologie Biologique

MAZZUCOTELLI Jean-Philippe
P0103

RPô
CS

• Pôle d’activité médico-chirurgicale Cardio-vasculaire
- Service de Chirurgie Cardio-vasculaire / Nouvel Hôpital Civil 51.03 Chirurgie thoracique et cardio-vasculaire

MERTES Paul-Michel
P0104

NRPô
CS

• Pôle d’Anesthésiologie / Réanimations chirurgicales / SAMU-SMUR
- Service d’Anesthésiologie-Réanimation chirurgicale / Nouvel Hôpital Civil

48.01 Option : Anesthésiologie-Réanimation 
(type mixte)

MEYER Nicolas
P0105

NRPô
NCS

• Pôle de Santé publique et Santé au travail
- Laboratoire de Biostatistiques / Hôpital Civil   
• Biostatistiques et Informatique / Faculté de médecine / Hôpital Civil

46.04 Biostatistiques, Informatique Médicale et Tech-
nologies de Communication (option biologique)

MEZIANI Ferhat 
P0106                  

NRPô
NCS

• Pôle Urgences - Réanimations médicales / Centre antipoison
- Service de Réanimation Médicale / Nouvel Hôpital Civil

48.02 Réanimation

MONASSIER Laurent
P0107  

NRPô
CS

• Pôle de Pharmacie-pharmacologie
• Unité de Pharmacologie clinique / Nouvel Hôpital Civil 48.03 Option : Pharmacologie fondamentale

MOREL Olivier
P0108

NRPô
NCS

• Pôle d’activité médico-chirurgicale Cardio-vasculaire
- Service de Cardiologie / Nouvel Hôpital Civil 51.02 Cardiologie

MOULIN Bruno
P0109

NRPô
CS

• Pôle de Spécialités médicales - Ophtalmologie / SMO
- Service de Néphrologie - Transplantation / Nouvel Hôpital Civil 52.03 Néphrologie

MUTTER Didier
P0111

RPô
CS

• Pôle Hépato-digestif de l’Hôpital Civil
- Service de Chirurgie Digestive / NHC 52.02 Chirurgie digestive

NAMER Izzie Jacques
P0112

NRPô
CS

• Pôle d’Imagerie
- Service de Biophysique et de Médecine nucléaire / Hautepierre / NHC 43.01 Biophysique et médecine nucléaire

NISAND Israël
P0113

NRPô
CS

• Pôle de Gynécologie-Obstétrique
- Service de Gynécologie Obstétrique / Hôpital de Hautepierre 54.03 Gynécologie-Obstétrique ; gynécologie 

médicale : option gynécologie-Obstétrique

NOEL Georges
P0114 NCS

• Centre Régional de Lutte Contre le Cancer Paul Strauss (par convention)
- Département de radiothérapie 47.02

Cancérologie ; Radiothérapie
Option Radiothérapie biologique

OHLMANN Patrick
P0115

NRPô
NCS

• Pôle d’activité médico-chirurgicale Cardio-vasculaire
- Service de Cardiologie / Nouvel Hôpital Civil 51.02 Cardiologie

Mme PAILLARD Catherine
P0180

NRPô
CS

• Pôle médico-chirurgicale de Pédiatrie
- Service de Pédiatrie III / Hôpital de Hautepierre 54.01 Pédiatrie

Mme PERRETTA Silvana
P0117

NRPô
NCS

• Pôle Hépato-digestif de l’Hôpital Civil
- Service d’Urgence, de Chirurgie Générale et Endocrinienne / NHC 52.02 Chirurgie digestive

PESSAUX Patrick
P0118

NRPô
NCS

• Pôle des Pathologies digestives, hépatiques et de la transplantation
- Service d’Urgence, de Chirurgie Générale et Endocrinienne / NHC 53.02 Chirurgie Générale

PETIT Thierry
P0119 CDp

• Centre Régional de Lutte Contre le Cancer - Paul Strauss (par convention)
- Département de médecine oncologique

47.02 Cancérologie ; Radiothérapie
Option : Cancérologie Clinique

POTTECHER Julien
P0181

NRPô
NCS

• Pôle d’Anesthésie / Réanimations chirurgicales / SAMU-SMUR
- Service d’Anesthésie et de Réanimation Chirurgicale / Hôpital de Hautepierre 48.01 Anesthésiologie-réanimation ; 

Médecine d’urgence (option clinique)

PRADIGNAC Alain
P0123

NRPô
NCS

• Pôle de Médecine Interne, Rhumatologie, Nutrition, Endocrinologie, 
  Diabétologie (MIRNED)
- Service de Médecine interne et nutrition / HP

44.04 Nutrition

PROUST François
P0182

NRPô
CS

• Pôle Tête et Cou
- Service de Neurochirurgie / Hôpital de Hautepierre 49.02 Neurochirurgie

Mme QUOIX Elisabeth
P0124

NRPô
CS

• Pôle de Pathologie thoracique
- Service de Pneumologie / Nouvel Hôpital Civil 51.01 Pneumologie

Pr RAUL Jean-Sébastien
P0125

NRPô
CS

• Pôle de Biologie
- Service de Médecine Légale, Consultation d’Urgences médico-judiciaires  
  et Laboratoire de Toxicologie / Faculté et NHC
• Institut de Médecine Légale / Faculté de Médecine

46.03 Médecine Légale et droit de la santé

REIMUND Jean-Marie
P0126

NRPô
NCS

• Pôle des Pathologies digestives, hépatiques et de la transplantation
- Service d’Hépato-Gastro-Entérologie et d’Assistance Nutritive / HP 52.01 Option : Gastro-entérologie

Pr RICCI Roméo
P0127

NRPô
NCS

• Pôle de Biologie
- Laboratoire de Biochimie et de Biologie moléculaire / HP 44.01 Biochimie et biologie moléculaire

ROHR Serge
P0128

NRPô
CS

• Pôle des Pathologies digestives, hépatiques et de la transplantation
- Service de Chirurgie générale et Digestive / HP 53.02 Chirurgie générale

NOM et Prénoms CS* Services Hospitaliers ou Institut / Localisation Sous-section du Conseil National des Universités
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Mme ROSSIGNOL -BERNARD 
Sylvie
PO196

NRPô
CS

• Pôle médico-chirurgical de Pédiatrie
 - Service de Pédiatrie I / Hôpital de Hautepierre 54.01 Pédiatrie

ROUL Gérald
P0129

NRPô
NCS

• Pôle d’activité médico-chirurgicale Cardio-vasculaire
- Service de Cardiologie / Nouvel Hôpital Civil 51.02 Cardiologie

Mme ROY Catherine
P0140

NRPô
CS

• Pôle d’Imagerie
- Serv. d’Imagerie B - Imagerie viscérale et cardio-vasculaire / NHC 43.02 Radiologie et imagerie médicale (opt clinique)

SAUDER Philippe
P0142

NRPô
CS

• Pôle Urgences - Réanimations médicales / Centre antipoison
- Service de Réanimation médicale / Nouvel Hôpital Civil 48.02 Réanimation

SAUER Arnaud
P0183

NRPô
NCS

• Pôle de Spécialités médicales - Ophtalmologie / SMO
- Service d’Ophtalmologie / Nouvel Hôpital Civil 55.02 Ophtalmologie

SAULEAU Erik-André
P0184

NRPô
NCS

• Pôle de Santé publique et Santé au travail
- Laboratoire de Biostatistiques / Hôpital Civil  
• Biostatistiques et Informatique / Faculté de médecine / HC

46.04 Biostatiqtiques, Informatique médicale et 
Technologies de Communication
(option biologique)

SAUSSINE Christian
P0143

RPô
CS

• Pôle d’Urologie, Morphologie et Dermatologie
- Service de Chirurgie Urologique / Nouvel Hôpital Civil 52.04 Urologie

SCHNEIDER Francis
P0144

RPô
CS

• Pôle Urgences - Réanimations médicales / Centre antipoison
- Service de Réanimation médicale / Hôpital de Hautepierre 48.02 Réanimation

Mme SCHRÖDER Carmen
P0185

NRPô
CS

• Pôle de Psychiatrie et de santé mentale
- Service de Psychothérapie pour Enfants et Adolescents / Hôpital Civil 49.04 Pédopsychiatrie ; Addictologie

SCHULTZ Philippe
P0145

NRPô
NCS

• Pôle Tête et Cou - CETD
- Serv. d’Oto-rhino-laryngologie et de Chirurgie cervico-faciale / HP 55.01 Oto-rhino-laryngologie

SERFATY Lawrence
P0197

NRPô
NCS

• Pôle des Pathologies digestives, hépatiques et de la transplantation
- Service d’Hépato-Gastro-Entérologie et d’Assistance Nutritive / HP 52.01

Gastro-entérologie ; Hépatologie ; 
Addictologie
Option : Hépatologie

SIBILIA Jean
P0146

NRPô

CS

• Pôle de Médecine Interne, Rhumatologie, Nutrition, Endocrinologie,  
  Diabétologie (MIRNED)
- Service de Rhumatologie / Hôpital Hautepierre

50.01 Rhumatologie

Mme SPEEG-SCHATZ Claude
P0147

RPô
CS

• Pôle de Spécialités médicales - Ophtalmologie / SMO
- Service d’Ophtalmologie / Nouvel Hôpital Civil 55.02 Ophtalmologie

Mme STEIB Annick
P0148

RPô
NCS

• Pôle d’Anesthésie / Réanimations chirurgicales / SAMU-SMUR
- Service d’Anesthésiologie-Réanimation Chirurgicale / NHC 48.01 Anesthésiologie-réanimation

(option clinique)

STEIB Jean-Paul
P0149

NRPô
CS

• Pôle de l’Appareil locomoteur
- Service de Chirurgie du rachis / Hôpital Civil 50.02 Chirurgie orthopédique et traumatologique

STEPHAN Dominique 
P0150

NRPô
CS

• Pôle d’activité médico-chirurgicale Cardio-vasculaire
- Service des Maladies vasculaires - HTA - Pharmacologie clinique / Nouvel 
  Hôpital Civil

51.04 Option : Médecine vasculaire

THAVEAU Fabien
P0152

NRPô
NCS

• Pôle d’activité médico-chirurgicale Cardio-vasculaire
- Service de Chirurgie vasculaire et de transplantation rénale / NHC 51.04 Option : Chirurgie vasculaire

Mme TRANCHANT Christine
P0153

NRPô
CS

• Pôle Tête et Cou - CETD
- Service de Neurologie / Hôpital de Hautepierre 49.01 Neurologie

VEILLON Francis
P0155

NRPô
CS

• Pôle d’Imagerie
- Service d’Imagerie 1 - Imagerie viscérale, ORL et mammaire / Hôpital  
  Hautepierre

43.02 Radiologie et imagerie médicale
(option clinique)

VELTEN Michel
P0156

NRPô
NCS

CS

• Pôle de Santé publique et Santé au travail  
- Département de Santé Publique / Secteur 3 - Epidémiologie et Economie 
  de la Santé / Hôpital Civil  
• Laboratoire d’Epidémiologie et de santé publique / HC / Fac de Médecine
• Centre de Lutte contre le Cancer Paul Strauss - Serv. Epidémiologie et 
  de biostatistiques

46.01 Epidémiologie, économie de la santé
et prévention (option biologique)

VETTER Denis
P0157

NRPô
NCS

• Pôle de Médecine Interne, Rhumatologie, Nutrition, Endocrinologie,  
  Diabétologie (MIRNED)
- Service de Médecine Interne, Diabète et Maladies métaboliques/HC 52.01 Option : Gastro-entérologie

VIDAILHET Pierre
P0158

NRPô
NCS

• Pôle de Psychiatrie et de santé mentale
- Service de Psychiatrie I / Hôpital Civil 49.03 Psychiatrie d’adultes

VIVILLE Stéphane
P0159

NRPô
NCS

• Pôle de Biologie 
- Laboratoire de Parasitologie et de Pathologies tropicales / Fac. de Médecine

54.05 Biologie et médecine du développement 
et de la reproduction (option biologique) 

VOGEL Thomas
P0160

NRPô
CS

• Pôle de Gériatrie
- Service de soins de suite et réadaptations gériatriques / Hôpital de la Robertsau

51.01 Option : Gériatrie et biologie du vieillissement

WATTIEZ Arnaud
P0161
(Dispo 31.07.2019)

NRPô
NCS

• Pôle de Gynécologie-Obstétrique  
- Service de Gynécologie-Obstétrique / Hôpital de Hautepierre 54.03

Gynécologie-Obstétrique ; Gynécologie 
médicale / Opt Gynécologie-Obstétrique

WEBER Jean-Christophe Pierre
P0162

NRPô
CS

• Pôle de Spécialités médicales - Ophtalmologie / SMO
- Service de Médecine Interne / Nouvel Hôpital Civil 53.01 Option : Médecine Interne

WOLF Philippe
P0164

NRPô
NCS

• Pôle des Pathologies digestives, hépatiques et de la transplantation 
- Service de Chirurgie Générale et de Transplantations multiorganes / HP
-  Coordonnateur des activités de prélèvements et transplantations des HU

53.02 Chirurgie générale

Mme WOLFRAM-GABEL (5)
Renée
P0165

S/nb • Pôle de Chirurgie plastique reconstructrice et esthétique, Chirurgie 
  maxillo-faciale, Morphologie et Dermatologie 
- Service de Morphologie appliquée à la chirurgie et à l’imagerie / Faculté
• Institut d’Anatomie Normale / Hôpital Civil

42.01 Anatomie (option biologique)

NOM et Prénoms CS* Services Hospitaliers ou Institut / Localisation Sous-section du Conseil National des Universités
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HC : Hôpital Civil - HP : Hôpital de Hautepierre - NHC : Nouvel Hôpital Civil
* : CS (Chef de service) ou NCS (Non Chef de service hospitalier) Cspi : Chef de service par intérim       CSp : Chef de service provisoire (un an)
CU : Chef d’unité fonctionnelle
Pô : Pôle  RPô (Responsable de Pôle)  ou NRPô (Non Responsable de Pôle)
Cons. : Consultanat hospitalier (poursuite des fonctions hospitalières sans chefferie de service)           Dir : Directeur
(1) En surnombre universitaire jusqu’au 31.08.2018 
(3)                                                                                                             (7) Consultant hospitalier (pour un an) éventuellement renouvelable --> 31.08.2017
(5) En surnombre universitaire jusqu’au 31.08.2019 (8) Consultant hospitalier (pour une 2ème année) --> 31.08.2017
(6) En surnombre universitaire jusqu’au 31.08.2017 (9) Consultant hospitalier (pour une 3ème année) --> 31.08.2017

A4 - PROFESSEUR ASSOCIE DES UNIVERSITES

NOM et Prénoms CS* Services Hospitaliers ou Institut / Localisation Sous-section du Conseil National des Universités

HABERSETZER François CS Pôle Hépato-digestif 4190
Service de Gastro-Entérologie - NHC

52.01 Gastro-Entérologie
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NOM et Prénoms CS* Services Hospitaliers ou Institut / Localisation Sous-section du Conseil National des Universités

AGIN Arnaud
M0001

• Pôle d’Imagerie
- Service de Biophysique et de Médecine nucléaire/Hôpital de Hautepierre 43.01 Biophysique et Médecine nucléaire

Mme ANTAL Maria Cristina
M0003

• Pôle de Biologie   
-  Service de Pathologie  / Hautepierre
• Faculté de Médecine / Institut d’Histologie

42.02 Histologie, Embryologie et Cytogénétique 
(option biologique)

Mme ANTONI Delphine
M0109

• Centre de lutte contre le cancer Paul Strauss 
 

47.02 Cancérologie ; Radiothérapie

ARGEMI Xavier
M0112

• Pôle de Spécialités médicales - Ophtalmologie / SMO
- Service des Maladies infectieuses et tropicales / Nouvel Hôpital Civil

45.03 Maladies infectieuses ; Maladies tropicales
Option : Maladies infectieuses

Mme BARNIG Cindy
M0110

• Pôle de Pathologie thoracique
- Service de Physiologie et d’Explorations Fonctionnelles / NHC

44.02 Physiologie

Mme BARTH Heidi
M0005
(Dispo  31.12.2018) 

• Pôle de Biologie   
- Laboratoire de Virologie / Hôpital Civil

45.01 Bactériologie - Virologie 
(Option biologique)

Mme BIANCALANA Valérie
M0008

• Pôle de Biologie
- Laboratoire de Diagnostic Génétique / Nouvel Hôpital Civil 47.04 Génétique (option biologique)

BLONDET Cyrille
M0091

• Pôle d’Imagerie
- Service de Biophysique et de Médecine nucléaire/Hôpital de Hautepierre 43.01 Biophysique et médecine nucléaire

BONNEMAINS Laurent
M0099

• Pôle d’activité médico-chirurgicale Cardio-vasculaire
- Service de Chirurgie cardio-vasculaire / Nouvel Hôpital Civil 54.01 Pédiatrie

BOUSIGES Olivier
M0092

• Pôle de Biologie
- Laboratoire de Biochimie et de Biologie moléculaire / HP 44.01 Biochimie et biologie moléculaire

CARAPITO Raphaël
M0113

• Pôle de Biologie
- Laboratoire d’Immunologie biologique / Nouvel Hôpital Civil 47.03 Immunologie

CERALINE Jocelyn
M0012

• Pôle d’Oncologie et d’Hématologie
- Service d’Oncologie et d’Hématologie / HP 47.02 Cancérologie ; Radiothérapie  

(option biologique)

CHOQUET Philippe
M0014

• Pôle d’Imagerie
- Service de Biophysique et de Médecine nucléaire / HP 43.01 Biophysique et médecine nucléaire

COLLONGUES Nicolas
M0016

• Pôle Tête et Cou-CETD
- Centre d’Investigation Clinique / NHC et HP

49.01 Neurologie

DALI-YOUCEF Ahmed Nassim
M0017   

• Pôle de Biologie
- Laboratoire de Biochimie et Biologie moléculaire / NHC 44.01 Biochimie et biologie moléculaire

Mme de MARTINO Sylvie
M0018

• Pôle de Biologie
- Laboratoire de Bactériologie / PTM HUS et Faculté de Médecine 45.01

Bactériologie-virologie 
Option bactériologie-virologie biologique

Mme DEPIENNE Christel
M0100 (Dispo->15.08.18) CS

• Pôle de Biologie
- Laboratoire de Cytogénétique / HP 47.04 Génétique

DEVYS Didier
M0019

• Pôle de Biologie
- Laboratoire de Diagnostic génétique / Nouvel Hôpital Civil 47.04 Génétique (option biologique)

DOLLÉ Pascal
M0021

• Pôle de Biologie
-Laboratoire de Biochimie et biologie moléculaire / NHC 44.01 Biochimie et biologie moléculaire

Mme ENACHE Irina
M0024

• Pôle de Pathologie thoracique   
- Service de Physiologie et d’Explorations fonctionnelles / NHC 44.02 Physiologie

FILISETTI Denis
M0025

• Pôle de Biologie
- Labo. de Parasitologie et de Mycologie médicale / PTM HUS et Faculté

45.02 Parasitologie et mycologie (option bio-
logique)

FOUCHER Jack
M0027

• Institut de Physiologie / Faculté de Médecine 
• Pôle de Psychiatrie et de santé mentale
- Service de Psychiatrie I / Hôpital Civil

44.02 Physiologie (option clinique)

GUERIN Eric
M0032

• Pôle de Biologie
- Laboratoire de Biochimie et de Biologie moléculaire / HP 44.03 Biologie cellulaire (option biologique)

Mme HELMS Julie
M0114

• Pôle d’Urgences / Réanimations médicales / CAP
 - Service de Réanimation médicale / Nouvel Hôpital Civil

48.02 Réanimation ; Médecine d’urgence
Option : Réanimation

HUBELE Fabrice
M0033

• Pôle d’Imagerie
- Service de Biophysique et de Médecine nucléaire / HP et NHC

43.01 Biophysique et médecine nucléaire

Mme JACAMON-FARRUGIA 
Audrey
M0034

• Pôle de Biologie
- Service de Médecine Légale, Consultation d’Urgences médico-judiciaires et 
  Laboratoire de Toxicologie / Faculté et HC
• Institut de Médecine Légale / Faculté de Médecine

46.03 Médecine Légale et droit de la santé

JEGU Jérémie
M0101

• Pôle de Santé publique et Santé au travail  
- Service de Santé Publique / Hôpital Civil 46.01 Epidémiologie, Economie de la santé et 

Prévention (option biologique)

JEHL François
M0035

• Pôle de Biologie
- Institut (Laboratoire) de Bactériologie / PTM HUS et Faculté 45.01 Option : Bactériologie-virologie (biolo-

gique)

KASTNER Philippe
M0089

• Pôle de Biologie
- Laboratoire de diagnostic génétique / Nouvel Hôpital Civil 47.04 Génétique (option biologique)

Mme KEMMEL Véronique
M0036

• Pôle de Biologie
- Laboratoire de Biochimie et de Biologie moléculaire / HP 44.01 Biochimie et biologie moléculaire

Mme LAMOUR Valérie
M0040

• Pôle de Biologie
- Laboratoire de Biochimie et de Biologie moléculaire / HP 44.01 Biochimie et biologie moléculaire

        B1 - MAITRES DE CONFERENCES DES UNIVERSITES - PRATICIENS HOSPITALIERS (MCU-PH)MO112
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Mme LANNES Béatrice
M0041

• Institut d’Histologie / Faculté de Médecine  
• Pôle de Biologie  
- Service de Pathologie / Hôpital de Hautepierre 42.02

Histologie, Embryologie et Cytogénétique 
(option biologique)

LAVAUX Thomas
M0042

• Pôle de Biologie
- Laboratoire de Biochimie et de Biologie moléculaire / HP 44.03 Biologie cellulaire

LAVIGNE Thierry
M0043 CS

• Pôle de Santé Publique et Santé au travail
- Service d’Hygiène hospitalière et de médecine préventive / PTM et HUS
- Equipe opérationnelle d’Hygiène

46.01 Epidémiologie, économie de la santé et 
prévention (option biologique)

Mme LEJAY Anne
M0102

• Pôle de Pathologie thoracique
- Service de Physiologie et d’Explorations fonctionnelles / NHC 44.02 Physiologie (Biologique)

LENORMAND Cédric
M0103

• Pôle de Chirurgie maxillo-faciale, Morphologie et Dermatologie
- Service de Dermatologie / Hôpital Civil 50.03 Dermato-Vénéréologie

LEPILLER Quentin
M0104
(Dispo  31.08.2018)

• Pôle de Biologie
- Laboratoire de Virologie / PTM HUS et Faculté de Médecine

45.01 Bactériologie-Virologie ; Hygiène 
hospitalière (Biologique)

Mme LETSCHER-BRU Valérie
M0045

• Pôle de Biologie
- Laboratoire de Parasitologie et de Mycologie médicale / PTM HUS 
• Institut de Parasitologie / Faculté de Médecine

45.02 Parasitologie et mycologie 
(option biologique)

LHERMITTE Benoît
M0115

• Pôle de Biologie
- Service de Pathologie / Hôpital de Hautepierre 42.03 Anatomie et cytologie pathologiques

Mme LONSDORFER-WOLF 
Evelyne
M0090

• Institut de Physiologie Appliquée - Faculté de Médecine
• Pôle de Pathologie thoracique
- Service de Physiologie et d’Explorations fonctionnelles / NHC 44.02 Physiologie

LUTZ Jean-Christophe
M0046

• Pôle de Chirurgie plastique reconstructrice et esthétique, Chirurgie maxillo-
  faciale, Morphologie et Dermatologie
 - Serv. de Chirurgie Maxillo-faciale, plastique reconstructrice et esthétique/HC

55.03 Chirurgie maxillo-faciale et stomatologie

MEYER Alain
M0093

• Institut de Physiologie / Faculté de Médecine
• Pôle de Pathologie thoracique
- Service de Physiologie et d’Explorations fonctionnelles / NHC 44.02 Physiologie (option biologique)

MIGUET Laurent
M0047

• Pôle de Biologie
- Laboratoire d’Hématologie biologique / Hôpital de Hautepierre et NHC

44.03 Biologie cellulaire
(type mixte : biologique)

Mme MOUTOU Céline
ép. GUNTHNER 
M0049  

CS
• Pôle de Biologie
- Laboratoire de Diagnostic préimplantatoire / CMCO Schiltigheim

54.05 Biologie et médecine du développement 
et de la reproduction (option biologique) 

MULLER Jean
M0050

• Pôle de Biologie
- Laboratoire de Diagnostic génétique / Nouvel Hôpital Civil 47.04 Génétique (option biologique)

NOLL Eric
M0111

• Pôle d’Anesthésie Réanimation Chirurgicale SAMU-SMUR
- Service Anesthésiologie et de Réanimation Chirurgicale - Hôpital Hautepierre

48.01 Anesthésiologie-Réanimation ; Méde-
cine d’urgence

Mme NOURRY Nathalie
M0011

• Pôle de Santé publique et Santé au travail
- Service de Pathologie professionnelle et de Médecine du travail - HC

46.02 Médecine et Santé au Travail (option 
clinique)

PELACCIA Thierry
M0051

• Pôle d’Anesthésie / Réanimation chirurgicales / SAMU-SMUR
- Service SAMU/SMUR

48.02 Réanimation et anesthésiologie
Option : Médecine d’urgences

PENCREAC’H Erwan
M0052

• Pôle de Biologie  
- Laboratoire de Biochimie et biologie moléculaire / Nouvel Hôpital Civil 44.01 Biochimie et biologie moléculaire

PFAFF Alexander
M0053

• Pôle de Biologie
- Laboratoire de Parasitologie et de Mycologie médicale / PTM HUS 45.02 Parasitologie et mycologie

Mme PITON Amélie
M0094

• Pôle de Biologie
- Laboratoire de Diagnostic génétique / NHC

47.04 Génétique (option biologique)

PREVOST Gilles
M0057

• Pôle de Biologie  
- Institut (Laboratoire) de Bactériologie / PTM HUS et Faculté

45.01 Option : Bactériologie-virologie (biolo-
gique)

Mme RADOSAVLJEVIC 
Mirjana
M0058

• Pôle de Biologie
- Laboratoire d’Immunologie biologique / Nouvel Hôpital Civil 47.03 Immunologie (option biologique)

Mme REIX Nathalie
M0095

• Pôle de Biologie 
- Labo. d’Explorations fonctionnelles par les isotopes / NHC
• Institut de Physique biologique / Faculté de Médecine

43.01 Biophysique et médecine nucléaire

RIEGEL Philippe
M0059

• Pôle de Biologie
- Institut (Laboratoire) de Bactériologie / PTM HUS et Faculté

45.01 Option : Bactériologie-virologie (biolo-
gique)

ROGUE Patrick (cf. A2)
M0060

• Pôle de Biologie
- Laboratoire de Biochimie et biologie moléculaire / NHC

44.01 Biochimie et biologie moléculaire  
(option biologique)

ROMAIN Benoît
M0061

• Pôle des Pathologies digestives, hépatiques et de la transplantation
- Service de Chirurgie générale et Digestive / HP 53.02 Chirurgie générale

Mme RUPPERT Elisabeth
M0106

• Pôle Tête et Cou
- Service de Neurologie - Unité de Pathologie du Sommeil / Hôpital Civil 49.01 Neurologie

Mme SABOU Alina
M0096

• Pôle de Biologie
- Laboratoire de Parasitologie et de Mycologie médicale / PTM HUS
• Institut de Parasitologie / Faculté de Médecine

45.02 Parasitologie et mycologie
(option biologique)  

Mme SAMAMA Brigitte
M0062

• Institut d’Histologie / Faculté de Médecine 42.02 Histologie, Embryologie et Cytogénétique 
(option biologique)

Mme SCHNEIDER Anne
M0107

• Pôle médico-chirurgical de Pédiatrie
 - Service de Chirurgie pédiatrique / Hôpital de Hautepierre 54.02 Chirurgie Infantile

SCHRAMM Frédéric
M0068

• Pôle de Biologie
- Institut (Laboratoire) de Bactériologie / PTM HUS et Faculté 45.01 Option : Bactériologie-virologie (biolo-

gique)

NOM et Prénoms CS* Services Hospitaliers ou Institut / Localisation Sous-section du Conseil National des Universités
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Mme SORDET Christelle
M0069

• Pôle de Médecine Interne, Rhumatologie, Nutrition, Endocrinologie, 
  Diabétologie (MIRNED)
- Service de Rhumatologie / Hôpital de Hautepierre

50.01 Rhumatologie

TALHA Samy
M0070

• Pôle de Pathologie thoracique
- Service de Physiologie et explorations fonctionnelles / NHC 44.02 Physiologie (option clinique)

Mme TALON Isabelle
M0039

• Pôle médico-chirurgical de Pédiatrie
- Service de Chirurgie Infantile / Hôpital Hautepierre 54.02 Chirurgie infantile

TELETIN Marius
M0071

• Pôle de Biologie  
- Service de Biologie de la Reproduction / CMCO Schiltigheim 54.05 Biologie et médecine du développement 

et de la reproduction (option biologique)

Mme URING-LAMBERT Béa-
trice
M0073

• Institut d’Immunologie / HC
• Pôle de Biologie
- Laboratoire d’Immunologie biologique / Nouvel Hôpital Civil 47.03 Immunologie (option biologique)

VALLAT Laurent
M0074

• Pôle de Biologie
- Laboratoire d’Hématologie Biologique - Hôpital de Hautepierre 47.01

Hématologie ; Transfusion
Option Hématologie Biologique

Mme VILLARD Odile
M0076

• Pôle de Biologie
- Labo. de Parasitologie et de Mycologie médicale / PTM HUS et Fac 45.02 Parasitologie et mycologie (option bio-

logique)

Mme WOLF Michèle
M0010

• Chargé de mission - Administration générale
- Direction de la Qualité / Hôpital Civil 48.03 Option : Pharmacologie fondamentale

Mme ZALOSZYC Ariane
ép. MARCANTONI
M0116

• Pôle Médico-Chirurgical de Pédiatrie
- Service de Pédiatrie I / Hôpital de Hautepierre 54.01 Pédiatrie

ZOLL Joffrey
M0077

• Pôle de Pathologie thoracique
- Service de Physiologie et d’Explorations fonctionnelles / HC 44.02 Physiologie (option clinique)

B3 - MAITRES DE CONFERENCES DES UNIVERSITES (monoappartenant)
Mr KESSEL Nils Département d’Histoire de la Médecine / Faculté de Médecine 72. Epistémologie - Histoire des Sciences et des 

techniques

Mr LANDRE Lionel ICUBE-UMR 7357 - Equipe IMIS / Faculté de Médecine 69. Neurosciences

Mme THOMAS Marion Département d'Histoire de la Médecine / Faculté de Médecine 72. Epistémologie - Histoire des Sciences et des 
techniques

Mme SCARFONE Marianna M0082 Département d'Histoire de la Médecine / Faculté de Médecine 72. Epistémologie - Histoire des Sciences et des 
techniques

NOM et Prénoms CS* Services Hospitaliers ou Institut / Localisation Sous-section du Conseil National des Universités

B2 - PROFESSEURS DES UNIVERSITES (monoappartenant)
Pr BONAH Christian P0166 Département d’Histoire de la Médecine / Faculté de Médecine 72. Epistémologie - Histoire des sciences et des  

techniques

Mme la Pre RASMUSSEN Anne P0186 Département d’Histoire de la Médecine / Faculté de Médecine 72. Epistémologie - Histoire des Sciences et des 
techniques

B4 - MAITRE DE CONFERENCE DES UNIVERSITES DE MEDECINE GENERALE
Mme CHAMBE Juliette M0108 Département de Médecine générale / Faculté de Médecine 53.03 Médecine générale (01.09.15)



E - PRATICIENS HOSPITALIERS - CHEFS DE SERVICE NON UNIVERSITAIRES
Dr ASTRUC Dominique NRPô

CS
• Pôle médico-chirurgical de Pédiatrie
- Serv. de Néonatalogie et de Réanimation néonatale (Pédiatrie 2) / Hôpital de Hautepierre

Dr ASTRUC Dominique (par intérim) NRPô
CS

• Pôle médico-chirurgical de Pédiatrie
- Service de Réanimation pédiatrique spécialisée et de surveillance continue / Hôpital de Hautepierre

Dr CALVEL Laurent NRPô
CS

• Pôle Spécialités médicales - Ophtalmologie / SMO
- Service de Soins Palliatifs / NHC et Hôpital de Hautepierre

Dr DELPLANCQ Hervé NRPô
CS

- SAMU-SMUR

Dr GARBIN Olivier CS - Service de Gynécologie-Obstétrique / CMCO Schiltigheim

Dre GAUGLER Elise NRPô
CS

• Pôle Spécialités médicales - Ophtalmologie / SMO
- UCSA - Centre d’addictologie / Nouvel Hôpital Civil

Dre GERARD Bénédicte NRPô
CS

• Pôle de Biologie
- Département de génétique / Nouvel Hôpital Civil

Mme GOURIEUX Bénédicte RPô
CS

• Pôle de Pharmacie-pharmacologie
- Service de Pharmacie-Stérilisation / Nouvel Hôpital Civil

Dr KARCHER Patrick NRPô
CS

• Pôle de Gériatrie
- Service de Soins de suite de Longue Durée et d’hébergement gériatrique / EHPAD / Hôpital de la Robertsau

Pr LESSINGER Jean-Marc NRPô
CS

• Pôle de Biologie
- Laboratoire de Biologie et biologie moléculaire / Nouvel Hôpital Civil + Hautepierre

Mme Dre LICHTBLAU Isabelle NRpô
Resp

• Pôle de Biologie
- Laboratoire de biologie de la reproduction / CMCO de Schiltigheim

Mme Dre MARTIN-HUNYADI
Catherine

NRPô
CS

• Pôle de Gériatrie
- Secteur Evaluation / Hôpital de la Robertsau

Dr NISAND Gabriel RPô
CS

• Pôle de Santé Publique et Santé au travail
- Service de Santé Publique - DIM / Hôpital Civil

Dr REY David NRPô
CS

• Pôle Spécialités médicales - Ophtalmologie / SMO
- «Le trait d’union» - Centre de soins de l’infection par le VIH / Nouvel Hôpital Civil

Dr TCHOMAKOV Dimitar NRPô
CS

• Pôle Médico-chirurgical de Pédiatrie
- Service des Urgences Médico-Chirurgicales pédiatriques - HP

Mme Dre TEBACHER-ALT Martine NRPô
NCS
Resp

• Pôle d’Activité médico-chirurgicale Cardio-vasculaire
- Service de Maladies vasculaires et Hypertension
- Centre de pharmacovigilance / Nouvel Hôpital Civil

Mme Dre TOURNOUD Christine NRPô
CS

• Pôle Urgences - Réanimations médicales / Centre antipoison
- Centre Antipoison-Toxicovigilance / Nouvel Hôpital Civil

C - ENSEIGNANTS ASSOCIES DE MEDECINE GENERALE
C1 - PROFESSEURS ASSOCIES DES UNIVERSITES DE M. G. (mi-temps)

Pr Ass. GRIES Jean-Luc M0084 Médecine générale (01.09.2017)
Pr Ass. KOPP Michel P0167 Médecine générale (depuis le 01.09.2001, renouvelé jusqu’au 31.08.2016)
Pr Ass. LEVEQUE Michel P0168 Médecine générale (depuis le 01.09.2000 ; renouvelé jusqu’au 31.08.2018)

C2 - MAITRE DE CONFERENCES DES UNIVERSITES DE MEDECINE GENERALE - TITULAIRE

 Dre CHAMBE Juliette M0108 53.03 Médecine générale (01.09.2015)

C3 - MAITRES DE CONFERENCES ASSOCIES DES UNIVERSITES DE M. G. (mi-temps)
 
 Dre BERTHOU anne M0109 Médecine générale (01.09.2015 au 31.08.2018)
 Dr BREITWILLER-DUMAS Claire  Médecine générale (01.09.2016 au 31.08.2019)
 Dr GUILLOU Philippe  M0089 Médecine générale (01.11.2013 au 31.08.2016)
 Dr HILD Philippe M0090 Médecine générale (01.11.2013 au 31.08.2016)
 Dr ROUGERIE Fabien M0097 Médecine générale (01.09.2014 au 31.08.2017)

D - ENSEIGNANTS DE LANGUES ETRANGERES
D1 - PROFESSEUR AGREGE, PRAG et PRCE DE LANGUES

 Mme ACKER-KESSLER Pia  M0085 Professeure certifiée d’Anglais (depuis 01.09.03)
 Mme CANDAS Peggy  M0086 Professeure agrégée d’Anglais (depuis le 01.09.99)
 Mme SIEBENBOUR Marie-Noëlle  M0087 Professeure certifiée d’Allemand (depuis 01.09.11)
 Mme JUNGER Nicole  M0088 Professeure certifiée d’Anglais (depuis 01.09.09)
 Mme MARTEN Susanne M0098 Professeure certifiée d’Allemand (depuis 01.09.14) 
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F1 - PROFESSEURS ÉMÉRITES
o de droit et à vie (membre de l’Institut) 
 CHAMBON Pierre (Biochimie et biologie moléculaire)    

o pour trois ans (1er septembre 2015 au 31 août 2018)
 BERTHEL Marc (Gériatrie)
 BURSZTEJN Claude (Pédo-psychiatrie)
    HASSELMANN Michel (Réanimation médicale)
    POTTECHER Thierry (Anesthésie-Réanimation)

o pour trois ans (1er septembre 2016 au 31 août 2019) 
 BOUSQUET Pascal 
 PINGET Michel

o pour trois ans (1er septembre 2017 au 31 août 2020)
 BELLOCQ Jean-Pierre (Anatomie Cytologie pathologique)
    CHRISTMANN Daniel (Maladies Infectieuses et tropicales)
    MULLER André (Thérapeutique)

F2 - PROFESSEUR des UNIVERSITES ASSOCIE (mi-temps)
M. SOLER Luc                CNU-31 IRCAD (01.09.2009 - 30.09.2012 / renouvelé 01.10.2012-30.09.2015-30.09.2018) 

F3 - PROFESSEURS CONVENTIONNÉS* DE L’UNIVERSITE
Dr BRAUN Jean-Jacques ORL (2012-2013 / 2013-2014 / 2014-2015 / 2015-2016)
Dr CALVEL Laurent    Soins palliatifs (2016-2017 / 2017-2018)
Pr CHARRON Dominique     Université Paris Diderot (2016-2017)
Mme GUI Yali   (Shaanxi/Chine) (2016-2017)
Mme Dre GRAS-VINCENDON Agnès Pédopsychiatrie (2013-2014 / 2014-2015 / 2015-2016)
Dr JENNY Jean-Yves                                Chirurgie orthopédique (2014-2015 / 2015-2016 / 2016-2017)
Mme KIEFFER Brigitte                              IGBMC (2014-2015 / 2015-2016 / 2016-2017)
Dr KINTZ Pascal  Médecine Légale (2016-2017 / 2017-2018)
Dr LAND Walter G.                                   Immunologie (2013-2014 à 2015-2016 / 2016-2017)
Dr LANG Jean-Philippe                      Psychiatrie (2015-2016 / 2016-2017)
Dr LECOCQ Jehan                         IURC - Clémenceau (2016-2017 / 2017-2018)
Dr REIS Jacques Neurologie (2017-2018)
Pr REN Guo Sheng                              (Chongqing / Chine) / Oncologie (2014-2015 à 2016-2017)          
Dr RICCO Jean-Baptiste CHU Poitiers (2017-2018)
Dr SALVAT Eric  Centre d’Evaluation et de Traitement de la Douleur (2016-2017 / 2017-2018)

(* 4 années au maximum)
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 ADLOFF Michel (Chirurgie digestive) / 01.09.94
 BABIN Serge (Orthopédie et Traumatologie) / 01.09.01
 BAREISS Pierre (Cardiologie) / 01.09.12
 BATZENSCHLAGER André (Anatomie Pathologique) / 01.10.95
 BAUMANN René (Hépato-gastro-entérologie) / 01.09.10
 BERGERAT Jean-Pierre (Cancérologie) / 01.01.16
 BIENTZ Michel (Hygiène) / 01.09.2004
 BLICKLE Jean-Frédéric (Médecine Interne) / 15.10.2017
 BLOCH Pierre (Radiologie) / 01.10.95
 BOURJAT Pierre (Radiologie) / 01.09.03
 BRECHENMACHER Claude (Cardiologie) / 01.07.99
 BRETTES Jean-Philippe (Gynécologie-Obstétrique) / 01.09.10
 BROGARD Jean-Marie (Médecine interne) / 01.09.02
 BUCHHEIT Fernand (Neurochirurgie) / 01.10.99
 BURGHARD Guy (Pneumologie) / 01.10.86
 CANTINEAU Alain (Medecine et Santé au travail) / 01.09.15
 CAZENAVE Jean-Pierre (Hématologie) / 01.09.15
 CHAMPY Maxime (Stomatologie) / 01.10.95
 CINQUALBRE Jacques (Chirurgie générale) / 01.10.12
 CLAVERT Jean-Michel (Chirurgie infantile) / 31.10.16
 COLLARD Maurice (Neurologie) / 01.09.00
 CONRAUX Claude (Oto-Rhino-Laryngologie) / 01.09.98
 CONSTANTINESCO André (Biophysique et médecine nucléaire) /01.09.11
 DIETEMANN Jean-Louis (Radiologie) / 01.09.17
 DOFFOEL Michel (Gastroentérologie) / 01.09.17
 DORNER Marc (Médecine Interne) / 01.10.87
 DUPEYRON Jean-Pierre (Anesthésiologie-Réa.Chir.) / 01.09.13
 EISENMANN Bernard (Chirurgie cardio-vasculaire) / 01.04.10
 FABRE Michel (Cytologie et histologie) / 01.09.02
 FISCHBACH Michel (Pédiatrie / 01.10.2016)
 FLAMENT Jacques (Ophtalmologie) / 01.09.2009
 GAY Gérard (Hépato-gastro-entérologie) / 01.09.13
 GERLINGER Pierre (Biol. de la Reproduction) / 01.09.04
 GRENIER Jacques (Chirurgie digestive) / 01.09.97
 GROSSHANS Edouard (Dermatologie) / 01.09.03
 GUT Jean-Pierre (Virologie) / 01.09.14
 HAUPTMANN Georges (Hématologie biologique) / 01.09.06
 HEID Ernest (Dermatologie) / 01.09.04
 IMBS Jean-Louis (Pharmacologie) / 01.09.2009
 IMLER Marc (Médecine interne) / 01.09.98
 JACQMIN Didier (Urologie) / 09.08.17
 JAECK Daniel (Chirurgie générale) / 01.09.11
 JAEGER Jean-Henri (Chirurgie orthopédique) /01.09.2011
 JESEL Michel (Médecine physique et réadaptation) / 01.09.04
 KEHR Pierre (Chirurgie orthopédique) / 01.09.06
 KEMPF François (Radiologie) / 12.10.87

KEMPF Ivan (Chirurgie orthopédique) / 01.09.97
KEMPF Jules (Biologie cellulaire) / 01.10.95
KIRN André (Virologie) / 01.09.99
KREMER Michel (Parasitologie) / 01.05.98
KRIEGER Jean (Neurologie) /  01.01.07
KUNTZ Jean-Louis (Rhumatologie) / 01.09.08
KUNTZMANN Francis (Gériatrie) / 01.09.07

KURTZ Daniel (Neurologie) / 01.09.98
LANG Gabriel (Orthopédie et traumatologie) / 01.10.98
LANG Jean-Marie (Hématologie clinique) /01.09.2011

 LEVY Jean-Marc (Pédiatrie) / 01.10.95
 LONSDORFER Jean (Physiologie) / 01.09.10
 LUTZ Patrick (Pédiatrie) / 01.09.16
 MAILLOT Claude (Anatomie normale) / 01.09.03
 MAITRE Michel (Biochimie et biol. moléculaire) / 01.09.13
 MANDEL Jean-Louis (Génétique) / 01.09.16
 MANGIN Patrice (Médecine Légale) / 01.12.14
 MANTZ Jean-Marie (Réanimation médicale) / 01.10.94
 MARESCAUX Jacques (Chirurgie digestive) / 01.09.16
 MARK Jean-Joseph (Biochimie et biologie cellulaire) / 01.09.99
 MESSER Jean (Pédiatrie) / 01.09.07
 MEYER Christian (Chirurgie générale) / 01.09.13
 MEYER Pierre (Biostatistiques, informatique méd.) / 01.09.10
 MINCK Raymond (Bactériologie) / 01.10.93
 MONTEIL Henri (Bactériologie) / 01.09.2011
  MOSSARD Jean-Marie (Cardiologie) / 01.09.2009
 OUDET Pierre (Biologie cellulaire) / 01.09.13
 PASQUALI Jean-Louis (Immunologie clinique) / 01.09.15
 PATRIS Michel (Psychiatrie) / 01.09.15
 Mme PAULI Gabrielle (Pneumologie) / 01.09.2011
 REYS Philippe (Chirurgie générale) / 01.09.98
 RITTER Jean (Gynécologie-Obstétrique) / 01.09.02
 ROEGEL Emile (Pneumologie) / 01.04.90
 RUMPLER Yves (Biol. développement) / 01.09.10
 SANDNER Guy (Physiologie) / 01.09.14 
 SAUVAGE Paul (Chirurgie infantile) / 01.09.04
 SCHAFF Georges (Physiologie) / 01.10.95
 SCHLAEDER Guy (Gynécologie-Obstétrique) / 01.09.01
 SCHLIENGER Jean-Louis (Médecine Interne) / 01.08.11
 SCHRAUB Simon (Radiothérapie) / 01.09.12
 SCHWARTZ Jean (Pharmacologie) / 01.10.87
 SICK Henri (Anatomie Normale) / 01.09.06
 STIERLE Jean-Luc (ORL) / 01.09.10
 STOLL Claude (Génétique) / 01.09.2009
 STOLL-KELLER Françoise (Virologie) / 01.09.15
 STORCK Daniel (Médecine interne) / 01.09.03
 TEMPE Jean-Daniel (Réanimation médicale) / 01.09.06
 TONGIO Jean (Radiologie) / 01.09.02
 TREISSER Alain (Gynécologie-Obstétrique / 24.03.08
 VAUTRAVERS Philippe (Médecine physique et réadaptation) / 01.09.16
 VETTER Jean-Marie (Anatomie pathologique) / 01.09.13
 VINCENDON Guy (Biochimie) / 01.09.08
 WALTER Paul (Anatomie Pathologique) / 01.09.09
 WEITZENBLUM Emmanuel (Pneumologie) /01.09.11
 WIHLM Jean-Marie (Chirurgie thoracique) / 01.09.13
 WILK Astrid (Chirurgie maxillo-faciale) / 01.09.15
 WILLARD Daniel (Pédiatrie) / 01.09.96
 WITZ JEAN-Paul (Chirurgie thoracique) / 01.10.90

G1  - PROFESSEURS HONORAIRES

Légende des adresses :
FAC : Faculté de Médecine : 4, rue Kirschleger - F - 67085 Strasbourg Cedex - Tél. : 03.68.85.35.20 - Fax : 03.68.85.35.18 ou 03.68.85.34.67
HOPITAUX UNIVERSITAIRES DE STRASBOURG  (HUS) :
 - NHC : Nouvel Hôpital Civil : 1, place de l'Hôpital - BP 426 - F - 67091 Strasbourg Cedex - Tél. : 03 69 55 07 08 
 - HC : Hôpital Civil :  1, Place de l'Hôpital - B.P. 426 - F - 67091 Strasbourg Cedex - Tél. : 03.88.11.67.68
 - HP : Hôpital de Hautepierre :  Avenue Molière - B.P. 49 - F - 67098 Strasbourg Cedex - Tél. : 03.88.12.80.00 
 - Hôpital de La Robertsau :  83, rue Himmerich - F - 67015 Strasbourg Cedex - Tél. : 03.88.11.55.11
 - Hôpital de l'Elsau : 15, rue Cranach - 67200 Strasbourg - Tél. : 03.88.11.67.68
CMCO - Centre Médico-Chirurgical et Obstétrical : 19, rue Louis Pasteur - BP 120 - Schiltigheim - F - 67303 Strasbourg Cedex -  Tél. : 03.88.62.83.00
C.C.O.M. - Centre de Chirurgie Orthopédique et de la Main : 10, avenue Baumann - B.P. 96 - F - 67403 Illkirch Graffenstaden Cedex - Tél. : 03.88.55.20.00
E.F.S. : Etablissement Français du Sang - Alsace : 10, rue Spielmann - BP N°36 - 67065 Strasbourg Cedex - Tél. : 03.88.21.25.25
Centre Régional de Lutte contre le cancer "Paul Strauss" - 3, rue de la Porte de l'Hôpital - F-67085 Strasbourg Cedex - Tél. : 03.88.25.24.24
IURC - Institut Universitaire de Réadaptation Clemenceau - CHU de Strasbourg et UGECAM (Union pour la Gestion des Etablissements des Caisses d’Assurance Maladie) -  
            45 boulevard Clemenceau - 67082 Strasbourg Cedex

RESPONSABLE DE LA BIBLIOTHÈQUE DE MÉDECINE ET ODONTOLOGIE ET DU                 
DÉPARTEMENT SCIENCES, TECHNIQUES ET SANTÉ

DU SERVICE COMMUN DE DOCUMENTATION DE L'UNIVERSITÉ DE STRASBOURG
Monsieur Olivier DIVE, Conservateur 

LA FACULTÉ A ARRETÉ QUE LES OPINIONS ÉMISES DANS LES DISSERTATIONS
QUI LUI SONT PRÉSENTÉES DOIVENT ETRE CONSIDERÉES COMME PROPRES

A LEURS AUTEURS ET QU'ELLE N'ENTEND NI LES APPROUVER, NI LES IMPROUVER
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Serment d’Hippocrate 

En présence des maîtres de cette école, de mes chers condisciples, je promets et je jure au nom 

de l'Etre suprême d'être fidèle aux lois de l'honneur et de la probité dans l'exercice de la médecine. Je 

donnerai mes soins gratuits à l'indigent et n'exigerai jamais un salaire au-dessus de mon travail.  

Admis à l'intérieur des maisons, mes yeux ne verront pas ce qui s'y passe.  

Ma langue taira les secrets qui me seront confiés et mon état ne servira pas à corrompre les 

mœurs ni à favoriser les crimes.  

Respectueux et reconnaissant envers mes maîtres je rendrai à leurs enfants l'instruction que j'ai 

reçue de leurs pères.  

Que les hommes m'accordent leur estime si je suis resté fidèle à mes promesses. Que je sois 

couvert d'opprobre et méprisé de mes confrères si j'y manque. 
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Introduction 

Les métastases cérébrales constituent bien souvent un virage dans l’évolution d’une 

maladie cancéreuse. Leur manifestation est variable mais induit le plus souvent une altération 

de la qualité de vie des patients et peuvent mettre en jeu le pronostique vital à court terme. Un 

des traitements possibles lorsque l’atteinte est limitée et que le pronostic vital n’est pas 

engagé à court terme est l’irradiation stéréotaxique. 

La littérature rapporte des séries considérant les métastases cérébrales comme une 

entité unique ne prenant pas ou peu en compte l’histologie de la tumeur primitive. Par ailleurs, 

la plupart des études rapportent les résultats de la radiothérapie stéréotaxique mono 

fractionnée délivrée par le système Gamma Knife. 

Nous avons choisi de nous intéresser à la prise en charge de métastases cérébrales de 

deux primitifs, le mélanome et le carcinome colo rectale. Dans un premier temps nous avons 

réalisé une revue systématique de la littérature selon les recommandations PRISMA et avec 

dépôt de protocoles d’étude au sein de la base PROSPERO. Dans un second temps, nous 

avons réalisés, sous l’égide de l’Association des Neuro-Oncologues de langue Française 

(ANOCEF), deux études multicentriques au sein de six centres en France et en Allemagne 

afin d’évaluer les résultats de la radiothérapie stéréotaxique mono et hypo fractionnée dans 

ces deux histologies. Enfin, nous avons réalisé une évaluation médico-économique dans la 

perspective du payeur français de ces deux techniques dans ces deux indications.
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Résumé 

Introduction 

Le mélanome est, en fréquence, le troisième cancer responsable de métastases cérébrales. La 

radiothérapie stéréotaxique mono fractionnée (SRS) et hypo fractionnée (HFSRT) sont des alternatives 

thérapeutiques à la chirurgie. Nous avons réalisé une revue systématique de la littérature évaluant 

l’efficacité et la sécurité de la SRS et de la HFSRT chez les patients présentant des métastases cérébrales 

de mélanome. 

Méthodes 

Un protocole de revue systématique de la littérature a été enregistré sur la base PROSPERO sous la 

référence CRD42017082477. Nous avons conduit nos recherches aux seins des bases PubMed 

EMBASE, the Cochrane Central Register of Controlled Trials (CENTRAL) et Clinicaltrials.org. Les 

articles ont été évalués indépendamment par deux relecteurs. Le critère de jugement principal était le 

contrôle local. Les critères de jugement secondaires incluaient la survie globale, la survie sans récidive 

intra-cérébrale et les effets secondaires. 

Résultats 

Parmis les études rapportant l’efficacité de la SRS et HFSRT sans immunothérapie ou thérapie ciblée, 

le taux de réponse allait de 53 à 98,2%, la médiane de survie globale allait de 5,02 à 14,2 mois et la 

médiane de survie sans récidive intra-cérébrale allait de 3,74 à 30 mois, enfin le taux de radionécrose 

allait de 1,6% à 9,1%. Parmis les études rapportant l’efficacité de la SRS et HFSRT associée à 

l’immunothérapie ou une thérapie ciblée, une étude rapportait un taux de réponse de 63% (IC 95% 

[52,4% - 73,7%]), la médiane de survie globale allait de 8,2 à 21,3 mois, la médiane de survie sans 

progression allait de 4,4 à 5,4 mois, enfin deux études rapportaient le taux de radionécrose qui était de 

4,4 et 16,4%. 
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Conclusion 

Cette revue systématique de la littérature rapporte des résultats hétérogènes. Néanmoins, bien que les 

taux de réponses soient supérieurs à 80%, les médianes de survie globale et sans récidivie intra-cérébrale 

restent inférieurers à 15 et 6 mois respectivement. La plus part des études rapportent un taux de 

radionécrose inférieur à 5%.  
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Abstract 

Introduction 

Melanoma is, in frequency, the third main cancer responsible for brain metastases. Stereotactic 

radiosurgery (SRS) and hypofractionated stereotactic radiotherapy (HFSRT) are treatment alternatives 

to surgery. We conducted a systematic review of the literature evaluating the efficacity and safety of 

SRS and HFSRT in patients with melanoma brain metastasis. 

Methods 

A systematic review protocol has been registered in the PROSPERO database under the number: 

CRD42017082477. We searched in PubMed, EMBASE, the Cochrane Central Register of Controlled 

Trials (CENTRAL) and Clinicaltrials.org databases. Studies were screened by two independent 

reviewers. The primary outcome measure was local control. Secondary outcomes included overall 

survival (OS), brain progression-free survival (BPFS) and related toxicities. 

Results 

Among the studies reporting outcomes of SRS/HFSRT without immunotherapy or targeted therapy, the 

response rates ranged from 53 to 98.2%, the median OS intervals from the time of brain metastasis 

treatment ranged from 5.02 to 14.2 months, the median BPFS intervals ranged from 3.74 to 30 months, 

and radionecrosis (RN) rates ranged from 1.6 to 9.1%. Among the studies reporting outcomes of 

SRS/HFSRT with immunotherapy or targeted therapy, the response rate reported in only one study was 

63% (CI 95% [52.4 – 73.7]), median OS intervals ranged from 8.2 to 21.3 months, median BPFS 

intervals were reported in only two studies were 4.4 and 5.4 months, and the reported RN rates in two 

studies were 4.4 and 16.4%. 

Conclusion 

This systematic review reports heterogeneous outcomes among the published studies. However, if the 

response rates reported are always over 80%, median of OS and BPFS intervals remains below 15 and 

6 months, respectively. Most of the studies reported a radionecrosis rate below 5%. 
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Introduction 

Melanoma is the third cancer responsible for brain metastases in frequency after breast and lung cancer, 

and brain metastases are known to be responsible for 20 to 54 percent of deaths in patients with 

melanoma [1,2]. According to the European Society for Medical Oncology (ESMO) guidelines, 

stereotactic radiotherapy should be preferred over whole brain radiotherapy (WBRT) mostly because 

melanoma is considered to be a radioresistant tumor and because of risk of neurocognitive decline 

following WBRT [3]. Historically, stereotactic irradiation of brain metastasis has been performed with 

Gamma knife in a single fraction, however, for some years, increasingly radiation oncology departments 

perform stereotactic radiotherapy with a linear accelerator and hypofractionated regimen, mostly 

delivered in 3 to 5 fractions. Moreover, the development of target therapy and immunotherapy increase 

the overall survival of patients with melanoma brain metastasis and few studies evaluated the association 

of such therapies with stereotactic radiosurgery (SRS) and hypofractionated stereotactic radiotherapy 

(HFSRT). 

We conducted a systematic review of the literature evaluating the efficacity and safety of SRS and 

HFSRT in patients with melanoma brain metastasis. 

Material and methods 

Search strategy and selection criteria 

This systematic review was conducted using the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) guidelines and a systematic review protocol has been registered in the 

PROSPERO database under the number: CRD42017082477 [4].  

To identify the relevant studies, we searched PubMed, EMBASE, the Cochrane Central Register of 

Controlled Trials (CENTRAL) and Clinicaltrials.org, without date restriction, for studies evaluating 

SRS and/or HFSRT in melanoma brain metastasis. Search strategies are reported in Table 1.
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Table 1: Search strategies 

Table 1 – a: Pubmed data base 

1 Melanoma [MeSH Terms] 

2 brain metastasis[Title/Abstract] 

3 ((radiosurgery, stereotactic[MeSH Terms]) OR stereotactic radiotherapy[Title/Abstract]) OR 

stereotactic irradiation [Title/Abstract] 

4 (English[Language]) OR French[Language] 

5 #1 & #2 & #3 & #4 

 

Table 1 – b : Embase data base 

('metastatic melanoma'/exp AND 'brain metastasis'/exp AND ('stereotactic radiotherapy'/exp OR 

'stereotactic radiosurgery'/exp OR 'stereotactic radiosurgery' OR 'stereotaxic radiosurgery')) AND 

('clinical article'/de OR 'clinical trial'/de OR 'clinical trial (topic)'/de OR 'cohort analysis'/de OR 

'controlled clinical trial'/de OR 'controlled study'/de OR 'human'/de OR 'major clinical study'/de OR 

'multicenter study (topic)'/de OR 'phase 1 clinical trial (topic)'/de OR 'phase 2 clinical trial'/de OR 

'phase 2 clinical trial (topic)'/de OR 'phase 3 clinical trial (topic)'/de OR 'prospective study'/de OR 

'randomized controlled trial (topic)'/de OR 'retrospective study'/de) AND 'article'/it 

 

Table 1 – c: The Cochrane central register of controlled trials (CENTRAL) 

1 melanoma:ti,ab,kw (Word variations have been searched) 

2 "brain":ti,ab,kw and "metastases":ti,ab,kw (Word variations have been searched) 

3 "stereotactic irradiation":ti,ab,kw or "stereotactic radiosurgery":ti,ab,kw or "stereotactic 

radiotherapy":ti,ab,kw (Word variations have been searched) 

4 #1 and #2 and #3 

 

Table 1 – d: ClinicalTrials.gov 

Condition / Disease Melanoma 

Other Terms Brain 

Intervention / Treatment Stereotactic radiotherapy 
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To be considered for inclusion, studies should be either clinical trials, observational studies, randomized 

controlled trials, retrospective studies or prospective studies. Reviews, meta-analyses, abstract and case 

reports were not included. Moreover, we only included article written in English or French. 

After removal of duplicates, studies were screened by title and abstract by two independent reviewers 

(A.P. and W.W.) and remaining studies were screened by full-text analysis by the same two independent 

reviewers. Differences between reviewers were solved by discussion. 

Outcomes 

The primary outcome measure was local control define as complete response, partial response or 

stabilization of the metastasis according to RECIST criteria [5]. Secondary outcomes included overall 

survival (OS), brain progression-free survival (BPFS), related toxicities and factors influencing local 

control, OS and BPFS. 

Data extraction 

A.P. extracted the information from the full texts using a predefined form using Microsoft Access. 

Extracted data included study details (first author, title, journal, year of publication and study design), 

population details (number of patients, number of brain metastasis, BRAF mutational status, Karnofsky 

performance status, age, tumor volume, control of systemic disease and systemic treatment), treatment 

details (machine used to deliver radiotherapy and regimen: SRS or HFRT), and outcomes (overall 

survival, brain progression-free survival, radionecrosis and side effects). 

Results 

We identified 125 potentially relevant studies and then removed 9 duplicated studies. After screening 

for title and abstract, 70 records were excluded and after full-text assessment 20 studies were considered 

for qualitative analysis (Figure 1). All the studies included were retrospective.
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Figure 1: Flowchart of the systematic review process 
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SRS and HFSRT without immunotherapy or targeted therapy 

Among the 20 studies included, 17 reported outcomes of SRS and HFSRT on patients with melanoma 

brain metastases without a specific association of immunotherapy or targeted therapy [6–22].  

Population 

The included studies reported the outcomes of SRS and HFSRT in 1,568 patients and more than 4,530 

melanoma brain metastases (in 2 studies the total number of metastasis was not reported). The median 

age of patients ranged from 47 to 64 years old (total range [16 – 93]), median Karnofsky performance 

status (KPS) ranged from 70 to 90 (total range [40 – 100]). 

Median number of lesions by patient ranged from 1 to 3 (total range [1 – 30]). Median metastasis volume 

ranged from 1.05 to 3.63 mL (total range [0.004 – 37.2]). BRAF mutation was reported in 124 patients 

but mutational status was not reported in 13 studies.  

Treatment was performed with Gamma knife in 12 studies, by a linear accelerator in 3 studies and by 

both Gamma knife and linear accelerator in 2 studies. Most of the patients were treated with SRS and 

one study did not report the radiotherapy regimen. Data are reported in Table 2. 

Outcomes 

The median follow-up of the included studies ranged from 4.4 to 37.4 months. Among the selected 

studies the response rate ranged from 53 to 98.2%, the median OS intervals from the time of brain 

metastasis treatment ranged from 5.02 to 14.2 months and the median BPFS intervals ranged from 3.74 

to 30 months (Table 3). 

Factor influencing OS in multivariate analysis are reported in table 4-a and 4-b. ECOG/KPS status and 

systemic disease status were the most frequently retrieved prognostic factors, 6 and 4 times, respectively. 

Single brain metastasis, high KPS, GPA > 2.5, high DS-GPA, systemic disease controlled, small 

metastasis volume and systemic treatment seems to be associated with longer OS, whereas infratentorial 
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location, Score Index for Radiosurgery in Brain Metastases (SIR) score ≤ 6 and metastasis hemorrhage 

seems to be associated with worst OS. 

Local control prognosis factors have only been reported in one study, and hemorrhagic metastases 

seemed to be related with a poorest LC whereas largest metastases with a better LC (Table 4 – c). 

Radionecrosis is one of the main and more clinical relevant toxicity of SRS and HFSRT as it can severely 

impact quality of life. Its diagnosis is based on magnetic resonance imaging (MRI) and positron emission 

tomography-computed tomography (PET-CT). In the selected studies, the radionecrosis rate ranged 

from 1.6 to 9.1%. Outcomes are reported in Table 3. 

Finally, intra-tumoral bleeding is reported in 15% of patients undergoing SRS or HFSRT, with rates 

ranging from 1 to 30%. 

SRS and HFSRT with immunotherapy or targeted therapy 

Among the 20 studies included, 5 reported outcomes of SRS and HFSRT on patients with melanoma 

brain metastases with a specific association of immunotherapy or targeted therapy [17,18,23–25]. 

Population 

The median age of patient ranged from 57 to 66 years, median KPS 90 but was reported in only one 

study. 

Median lesions number by patient ranged from 2 to 5, and metastasis volume ranged from 0.15 to  

0.6 mL. BRAF mutational status and control of systemic disease was only reported in one study. 

Outcomes 

The response rate was only reported in one study and was 63% (CI 95% [52.4 – 73.7]). Overall survival 

ranged from 8.2 to 21.3 months and brain progression-free reported only in two studies were 4.4 and  

5.4 months. Radionecrosis rates, reported in two studies were 4.4 and 16.4%.
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Table 2 – a: Population characteristics of the studies reporting the results of SRS and HFSRT without immunotherapy or targeted therapy 

Study 
Follow-up median 

[range] (months) 
N 

Age 

median/mean 

[range] (yr) 

KPS median 

[range] (%) 

Total brain 

metastasis 

Radiation 

technique 
Regimen 

BRAF 

mutated 

Metastasis/patient 

median [range] 

Metastasis volume 

median [range] (mL) 

ECD 

controlled n 

(%) 

Mori et al [6] 9.3 [0.5 - 88] 60 49.1 [16 - 79] 90 [50 - 100] 118 GK SRS 
 

1 
 

2.95 [0.1 - 25.5] 24 (40) 

Grob et al [7]  35 56.6 [29 - 82] 
  

70 GK SRS 
      

Lavine et al [8] 12 45 53 [24 - 80] 
  

93 GK SRS 
 

1 [1 - 5] 
   

Mingione et al 

[9] 
8.6 45 53 [27 - 80] 80 [60 - 100] 92 GK SRS 

   
3.63 [0.1 - 57] 17 (38) 

Noel et al [10] 12.6 [1 - 85] 25 47 [25 - 73] 80 [50 - 100] 61 Linac SRS 
   

1.7 [0.4 - 25.6] 10 (40) 

Selek et al [11] 6 [2 - 46] 61 51 [18 - 93] 90 [50 - 100] 88 Linac SRS 
 

1 
 

1.9 [0.06 - 22.3] 36 (59) 

Chang et al 

[12] 
7.4 [0.16 - 52] 103 52 [18 - 93] 80 [40 - 100] 153 Linac SRS 

 
1.5 

 
1.9 

  

Gaudy-

Marqueste et al 

[13] 

 106 56.5 [26 - 82] 90 [60 - 100] 221 GK SRS 

   

1.15 [0.004 - 33.5] 

 

Mathieu et al 

[14] 
4.3 [0.3 - 114] 244 54.2 [16 - 87] 90 [50 - 100] 754 GK SRS 

 
2 [1 - 14] 3.4 [0.1 - 37.2] 48 (20) 

Clarke et al 

[15] 
[1.8 - 23.2] 18 56 [39 - 81] 70 [50 - 100] 18 GK SRS 

 
1 

   
3 (17) 

Liew et al [16] 3.8 [0.2 - 144.3] 333 53 [16 - 87] 90 [50 - 100] 1570 GK SRS 0 2 [1 - 30] 1.4 [0.1 - 37.2] 70 (21) 

Knisely et al 

[17] 
 50 61 [24 - 89] 

   
GK 

       

Mathew et 

al[18] 
6 [0.3 - 47] 33 57 [27 - 91] 90 [60 - 90] 99 GK SRS 

 
3 [1 - 9] 1.7 [0.2 - 8] 9 (27) 

Neal et al [19] 4.4 129 57 
 

80 [60 - 100] 550 GK SRS 
 

2 
    

Chowdhury et 

al [20] 
37.4 [13.8 - 47.8] 86 56 [24 - 90] 

   
GK 

 
37 

    
24 (28) 
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Ee Siang 

Choong  et al 

[21] 

8.6 [0.4 - 39.6] 108 64.3 [17 - 87] 

  

339 Linac/GK SRS 51 

  

2.2 [0.04 - 53.5] 

 

Feng et al [22] [1 - 28] 87 62 [26 - 85] 
  

304 Linac/GK 
SRS/HFSR

T 
36 2 [1 - 19] 1.05 

[0.026 - 

10.92] 
16 (18) 

 

GK : Gamma Knife ; SRS : stereotactic radiosurgery; HFSRT: hypofractionnated stereotactic radiotherapy; ECD: extracranial disease, N: number of patients 

 



 36 

Table 2 – b: Population characteristics of the studies reporting the results of SRS and HFSRT with immunotherapy or targeted therapy. 

Study 

Follow up 

median [range] 

months 

N 

Age 

median/mean 

[range] (yr) 

KPS median 

[range] (%) 

Total brain 

metastasis 

Radiation 

technique 
Regimen 

BRAF 

mutated 

Metastasis/patient 

median [range] 

Metastasis volume 

median [range] 

(mL) 

ECD 

controlled 

n (%) 

Knisely et 

al [17] 
  27 61 [24 - 89]      GK             

Mathew et 

al [18] 
6 [0.3 - 47] 25 62 [27 - 87] 90 [80 - 90] 85 GK SRS    3 [1 - 9] 0.6 [0.1 - 4.6] 6 (24) 

Kiess et al 

[24] 
22 [6 - 89] 46 57 [24 - 76]    113 Linac SRS            

Tazi et al 

[25] 
  10 66 [41 - 81]      Linac   5 2 [1 - 59]      

Cohen-

Inbar et al 

[26 

7.9 [3 - 42.6] 46 62 [24.3 - 83.6]     232 GK SRS   5 [1 - 22] 0.15 [0.02 - 64.5]   

 

GK : Gamma Knife ; SRS : stereotactic radiosurgery; HFSRT: hypofractionnated stereotactic radiotherapy; ECD: extracranial disease; N: number of patients 
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Table 3 – a: Outcomes of SRS/HFSRT without immunotherapy or targeted therapy on melanoma brain metastases 

Study Reponse rate [range] Overall survival (months) [range] Brain progression free survival (months) [range] Radionecrosis rate [range] 

Mori et al [6] 0.844 [0.744 - 0.917] 7    0.083 [0.031 - 0.173] 

Grob et al [7] 0.982 [0.904 - 0.999] 7      
Lavine et al [8] 0.969 [0.838 - 0.999] 8 [1 - 20]     
Mingione et al 

[9] 0.818 [0.704 - 0.902] 10.4      
Noel et al [10} 0.911 [0.804 - 0.97] 8    0.016 [0.0004 - 0.088] 

Selek et al [11] 0.604 [0.492 - 0.705] 7.5  5.5  0.039 [0.015 - 0.083] 

Chang et al [12]   6.8  4.7    
Gaudy – 

Marquestre et al 

[13] 0.838 [0.831 - 0.844] 5.09  3.74  0.017 [0.015 - 0.019] 

Mathieu et al 

[14] 0.907 [0.879 - 0.931] 5.3 [0.2 - 114.3] 4.2 [0.5 - 41.1] 0 0 

Clarke et al [15] 0.667 [0.615 - 0.718] 6      
Liew et al [16] 0.9 [0.881 - 0.916] 8.3 [7.18 - 9.36] 30 [14.61 - 44.53]   
Knisely et al [17]   4.9 [3.3 - 10.4]     
Mathew et al 

[18] 0.65 [0.544 - 0.740] 5.2  5.4  0 0 

Neal et al [19] 0.53 [0.488 - 0.573] 6.7  4.6    
Chowdhury et al 

[20]   8.1 [4 - 19.2]   0.091 [0.084 - 0.098] 

Ee Siang Choong 

et al [21]   14.2 [8.8 - 20.4]   0.028 [0.025 - 0.031] 

Feng et al [22] 0.91 [0.908 - 0.911] 6 [5.9 - 9.9]   0 0 
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Table 3 – b: Outcomes of SRS/HFSRT with immunotherapy or targeted therapy on melanoma brain metastases 

Study Reponse rate [range] Overall survival (months) [range] Brain progression free survival (months) [range] Radionecrosis rate [range] 

Knisely et al [17]   21.3 [6.43 - 26.7]     
Mathew et al [18] 0.63 [0.524 - 0.737] 8.2  4.4  0 0 

Kiess et al [24]   12.4 [2 - 89]   0.044 [0.041 - 0.048] 

Tazi et al [25]   16.5 [10.4 - NA]     
Cohen-Inbar et al [26]   13.4 [1.2 - 43.2] 5.4  [0.4 - 34.7] 0.164 [0.16 - 0.167] 
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Table 4 – a: Prognosis factors for overall survival (Part 1) 

Study Age Gender ECOG PS KPS RPA GPA 
DS-

GPA 
SIR 

Systemic 

disease 

Primary to brain 

metastasis interval 

Mori et. al. [6] NS NS  NS     ***  

Mingione et. al. [9]     (> 80) **       

Noel et. al. [10] NS NS  NS       

Selek et. al. [11] NS   NS    (≤ 6) HR = 1.8  

* 
NS  

Gaudy - Marqueste et. 

al. [13] 
   RR = 0.45***    (≤ 6) RR = 1.6 *   

Mathieu et. al. [14] NS NS  (<80) HR = 

2*** 
NS    HR = 2.2 

*** 
NS 

Liew et. al. [16] NS NS  HR = 0.987* NS   NS HR = 2.5 *** NS 

Knisely et. al. [17]       ***    

Neal et. al. [19]           

Chowdhury et. al. [20]  (male) 

HR = 1.8* 
 (<80) HR = 8.1*     HR = 5.4  *  

Ee Siang Choong et. 

al. [22] 
  (>1) HR = 2.7**   (>2.5) 

HR = 0.13 ** 
    

NS : not significant; * p < 0.05 ; ** p < 0.005; *** p < 0.0005
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Table 4 – b: Prognosis factors for overall survival (Part 2) 

NS : not significant ; ‡ 0.1 < p < 0.05; * p < 0.05 ; ** p < 0.005; *** p < 0.0005 

 

 

Study 
Neurological 

deficit 

Single vs multiple 

metastases 
Volume 

Volume > 

8cm3 
Infratentoriale 

Metastasis 

hemorrhage 

Prior 

surgery 

WBRT 

(before or 

after) 

Chemo or immuno 

therapy after SR 
Ipilimumab 

Mori et. al. [6] NS NS *  NS NS NS NS NS  

Mingione et. al. 

[9]  
 *         

Noel et. al. [10]  NS NS  NS      

Selek et. al. [11]   NS        

Gaudy - 

Marqueste et. al. 

[13] 

 RR = 0.46 **   RR = 2 **      

Mathieu et. al. 

[14] 
NS NS NS 

HR = 0.379 

* 
HR = 1.6 *   NS NS  

Liew et. al. [16]           

Knisely et. al. 

[17] 
NS NS NS NS ‡ HR = 1.6 *  (before) 

HR = 1.8*** 
NS  

Neal et. al. [19]          HR = 0.48 

* 

Chowdhury et. 

al. [20] 
 NS   ‡ **  NS   

Ee Siang 

Choong et. al. 

[22] 

          

Mori et. al. [6]         

Immunotherapy 

HR = 0.51, 

BRAFi HR = 0.3 

* 
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Table 4 – c: Prognosis factor for local control 

Study Age Sex 
Primary to 

brain interval 
KPS 

Prior 

chemotherapy 

Prior 

immunotherapy 

Vaccine 

therapy 
PTV volume 

Deep cerebral 

metastasis 

Cerebellar 

metastasis 

Brainstem 

metastasis 

Hemorrhagic 

metastases 

Liew et. 

al. [16] 
NS * NS NS NS NS NS 

HR = 0.039 

** 
NS NS NS HR = 2.76 ** 

NS : not significant ; * p < 0.05 ; ** p < 0.005;  
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Discussion 

We report the results of the first systematic review of the outcomes of SRS and HFSRT for melanoma 

brain metastases. It deviates from the published protocol on one inclusion factor, the minimum age of 

the patient in studies, which was not respected by 4 studies. However, it seems that it will not affect the 

conclusions of our analysis. This review was consistent with the rest of the published protocol. The 

database search was extensive, and the study selection was independently performed by 2 reviewers 

with conflict resolution by a discussion which is consistent with PRISMA guidelines[4]. 

This systematic review reports heterogeneous outcomes among the published studies. However, most 

of the response rate reported is over 80% and brain progression-free survival ranging from 3.74 to 5.5 

months, which is consistent with the data reported in other primary tumors. These results are against the 

concept of radioresistant tumor, usually applied to melanoma metastases, which might not be relevant 

in case of high doses [26].  

Overall survival remains low with most of the studies reporting OS ranging from 5 to 10 months. 

Immunotherapy trials in advanced melanoma reported OS ranging from 17 to 38 months, however 

patients with brain metastases were excluded or represented less than 4% of patients included in those 

studies [27,28]. Thus, the apparition of brain metastases could significate a later and more aggressive 

stage in the disease history.  

The selected studies report a low rate of radionecrosis, generally lower than 5%., however, most of the 

studies included had a median follow-up shorter than 10 months which could explain that the reported 

radionecrosis rates are lower than in other studies not specific to melanoma but with a longer follow-up 

[29,30]. 

Finally, this systematic review analysis suggests that the association of immunotherapy or targeted 

therapy with SRS or HFSRT is feasible, do not increase the rate of radionecrosis and might enhance 

overall survival. However, the data are still very limited to make any definitive conclusion. 

However, our systematic review has some drawback. One of the most important is the quality of the 

data reported in the study. First of all, the radiation protocol was often poorly reported, despites the 
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recommendations of the International Commission on Radiation Units and Measurements (ICRU) 

reports 83 and 91, and the population's characteristics were heterogeneously reported [31,32]. Secondly, 

most of the studies were conducted with Gamma knife system, which was for a long time the leading 

system for intracranial SRS and allowing, at the time of the reported treatment only monofractionated 

treatment but has now been supplanted by a linear accelerator system in term of use. Finally, all of these 

studies are retrospective analysis and all but one is monocentric, which could bias response rate analysis 

as it might be influenced by the follow-up schedule, the brain MRI frequency and the subjectivity of the 

physician. 

This systematic analysis suggests that SRS and HFSRT are a safe and effective treatment option for 

melanoma brain metastasis, but further analysis is still required both for radiation alone and for radiation 

combined with immunotherapy or targeted therapy. Finally, a multicentric study, comparing SRS and 

HFSRT delivered with LINAC should be conducted to assess the efficiency of both the radiation 

regimen and their safety. 

Conclusion 

The included studies are heterogenous but report good local control rates, however, there are few 

evidences for hypofractionnated stereotactic radiotherapy, as most of the published studies are based on 

Gamma Knife. Finally, association of SRS and immunotherapy seems effective and safe but need to be 

validated in prospective trials, which will however be tough to set up. 
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Résumé 

Introduction  

Quinze à 20% des patients présentent des métastases lors du diagnostic initiale de mélanome et le 

risque de développer des métastases cérébrales augmentent avec la durée de la maladie. Les 

recommandations de l’ESMO et de l’ANOCEF recommandent l’irradiation stéréotaxique des 

métastases cérébrales de mélanome non opérable chez les patients ayant une espérance de vie 

supérieure à 3 mois. 

Nous avons conduit une étude rétrospective, multicentrique internationale afin d’évaluer les résultats 

de la radiothérapie stéréotaxique mono fractionnée et hypo fractionnée des métastases cérébrales de 

mélanome. 

Méthodes 

Nous avons recueilli les données cliniques de 150 patients et 298 métastases cérébrales traités entre le 

01/01/2009 et le 31/12/2015 dans 6 départements de radiothérapie français et allemand. Pour être 

inclus les patients devaient avoir une confirmation histologique du diagnostic de mélanome et des 

métastases cérébrales < 50mm. Le taux de réponse et ses déterminant ont été étudié par un modèle de 

régression logistique multivarié, les survies globale et sans récidive intracrânienne ont été étudiée par 

la méthode de Kaplan Meier et par un modèle de Cox. 

Résultats 

La mutation BRAF (HR = 0,44), l’administration d’Ipilimumab (HR = 0,49), les métastases cérébrales 

multiples (HR = 0,37) et la durée entre l’IRM dosimétrique et le début du traitement (HR = 0,84) influent 

négativement sur la probabilité de réponse au traitement. La radiothérapie stéréotaxique mono 

fractionnée (HR = 3,63) et le contrôle de la maladie systémique (HR = 3,64) influent positivement sur 

la réponse au traitement. Le volume du PTV semble ne pas influer sur le taux de réponse (HR = 0,98). 

La médiane de survie globale était de 11 mois (IC 95% [8 – 20 mois]). La médiane de survie sans 

récidive intra-cérébrale était de 9 mois (IC 95% [6 – 17 mois]). 
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Conclusion 

Nous rapportons les résultats de la plus grosse série de radiothérapie stéréotaxique mono et hypo 

fractionnée de métastases cérébrales de mélanome délivré par accélérateur linéaire. Les résultats de 

notre analyse suggèrent que le traitement devrait être débuté rapidement après la réalisation de l’IRM 

dosimétrique et que la radiothérapie mono fractionnée devrait être préférée à la radiothérapie hypo 

fractionnée lorsque la taille de métastases le permet.
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Abstract 

Introduction 

Melanoma brain metastasis represents 10% of brain metastasis, and current guidelines state that 

stereotactic radiosurgery (SRS) and stereotactic hypofractionated radiotherapy (HFSRT) should be 

preferred over whole brain irradiation (WBRT). On behalf of the ANOCEF, we conducted this 

international, multicentric analysis to evaluate and compare the outcomes of SRS and HFSRT in 

melanoma brain metastasis management. 

Methods 

We conducted a multicentric retrospective analysis involved 150 patients with 298 melanoma brain 

metastases treated from 01/01/2009 to 31/12/2015 in 6 radiation oncology departments in France and in 

Germany. The primary endpoint of the study was the radiological response rate define as a complete 

response, partial response or stability of the metastasis according to the RANO-BM criteria. Secondary 

endpoints included overall survival (OS) and brain progression-free survival (BPFS). 

Results 

BRAF mutation (HR = 0.44), Ipilimumab administration (HR = 0.49), multiple brain metastases (HR = 

0.37) and longtime from dosimetric MRI to treatment (HR = 0.84) negatively affect the response rate, 

SRS (HR = 3.63) and control of the disease (HR = 3.64) positively impact the response rate. Finally, the 

PTV volume seems to have low influence on the response rate (HR = 0.98). The median OS from initial 

treatment was 11 months (CI 95% [8 – 20]). The median BPFS from initial treatment was 9 months (CI 

95% [6 – 17]). 

Conclusion 

We report the results of the analysis of one of the largest multicentric cohort of patients with melanoma 

brain metastases treated with SRS or HFSRT delivered with LINAC. The results of our analysis suggest 

that treatment should be started closed from dosimetric MRI and that SRS should be preferred over 

HFSRT when safely feasible given the size of the metastases. 
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Introduction 

Melanoma brain metastasis represents 10% of brain metastasis; melanoma is the third cause of brain 

metastasis following breast and lung cancer. Moreover, the risk of developing brain metastasis in 

melanoma patients rise with the duration of the disease [1,2]. Brain metastases occur in a median time 

of 2.2 to 3.8 years from the beginning of the disease, and 15 to 20% of patients are diagnosed with brain 

metastasis at initial staging [3–5].  

Current European Society for Medical Oncology (ESMO) guidelines stated that stereotactic 

radiosurgery (SRS) and stereotactic hypofractionated radiotherapy (HFSRT) should be preferred over 

whole brain irradiation (WBRT) [6]. The French-speaking neuro-oncologist association – “Association 

des neuro-oncologies de langue française” (ANOCEF) guidelines concluded that SRS and HFSRT is a 

valid treatment option regardless of the number of metastasis when the life expectancy is at least 3 

months [7]. A recent unpublished systematic review of the literature that we conducted reported 

metastasis response rates ranging from 53 to 98.2%. However, as stated in this analysis, all but one 

studies was monocentric and mostly based on the Gamma knife system. Moreover, a recent study 

reported significant differences in radiosensitivity on the basis of the primary histologic type of lung 

metastases. Thus a similar approach could be considered in brain metastases [8]. 

On behalf of the ANOCEF, we conducted this international, multicentric analysis to evaluate and 

compare the outcomes of SRS and HFSRT in melanoma brain metastasis management. 

Materials and methods 

Study design 

This European, multicentric retrospective analysis involved 150 patients with 298 melanoma brain 

metastases treated from 01/2009 to 12/2015 in 6 radiation oncology departments in France and in 

Germany. A study protocol has been written, and a data collection form was given to each of the 

investigators to uniformize the data collection. 
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The scientific board of the ANOCEF has approved the study protocol. 

Patients 

To be eligible for SRS or HFSRT patients must have met the following criteria: 1) histologic diagnosis 

of primary melanoma, 2) metastasis less than 50 mm in greater dimension, 3) no age restriction, 4) No 

previous surgery of the metastases, 5) treatment delivered by linear accelerator (Linac) in 1 to 5 

fractions. The patient could not be included in the study if one lesion diameter was greater than 50mm 

or if the radiotherapy prescription was missing. 

Statistical methods 

The number of patients included in this study was determined as any patient treated during the interval 

of the study and meeting the selection criteria. One person using a university hospital database 

performed data collection. The primary endpoint of the study was the radiological response rate define 

as a complete response, partial response or stability of the metastasis according to the RANO-BM 

criteria [9]. Secondary endpoints included overall survival (OS), with OS defined as the time between 

the beginning of the radiation therapy treatment and the date of death from any cause, brain progression-

free survival (BPFS), where BPFS was defined as the time between the beginning of radiation therapy 

treatment and the date of brain recurrence diagnosed on CT scan or MRI, and safety.  

Acute and late toxicities were assessed using Common Terminology Criteria for Adverse Events v4.0 

(CTCAE) [10]. 

Statistical analyses 

Statistical analyses were performed using R v3.4.3 and Just Another Gibbs Sampler (JAGS). Categorical 

data were analyzed as frequency counts and percentages; whereas, measured data were evaluated using 

medians and ranges. A Bayesian logistic regression was performed to evaluate explanatory variables for 

a response rate of metastases. Bayesian method allows to take into account prior information on the 

studied parameters, based on data available in the literature and on clinician experience, to produce a 

posterior belief of the parameters after observing the evidence [11]. The results are expressed as 
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probability distributions, and the credibility intervals, which can be compared to confidence intervals in 

the frequentist method could be adjusted given the clinical situation. Finally, no p-value is expressed, 

but be report the probability of the Odds Ratio to be superior or inferior to 1. To select the variables 

included in the model, we assessed the potential multicollinearity between variables with the Variation 

Inflation Factor and used a threshold of 4. OS and BPFS were determined using the Kaplan-Meier 

method. Factors influencing OS and BPFS were first evaluated with a univariate Cox analysis with a 

significant cutoff of p<0.2. Multicollinearity was also checked using a VIF threshold of 4. A stepwise 

backward procedure was used to build the multivariate Cox model to evaluate the impact of potential 

variables on OS and BPFS. 

Results 

Baseline patients and treatment characteristics are summarized in Table 1.  

Treatment planning included dosimetric CT-scan and dosimetric MRI. A Gross Tumor Volume (GTV) 

was delineated on the dosimetric MRI and a 0.1 to 0.2mm geometric expansion was applied to generate 

the Planning Target Volume (PTV). Patient immobilization was ensured by thermoplastic mask. 

Treatment dosimetry was performed with Iplan® (Brainlab, Munich, Germany) in four departments, 

Eclipse™ (Varian, Palo Alto, USA) in one department and Multiplan™ (Accuray, Sunnyvale, USA). 

Treatment was delivered on the Novalis® (Varian, Palo Alto, USA), in one department, Novalis TX® 

(Varian, Palo Alto, USA) in two departments, Trilogy® (Varian, Palo Alto, USA) in one department, 

Cyberknife® (Accuray, Sunnyvale, USA) in one department and Truebeam Novalis STX® (Varian, 

Palo Alto, USA) in one department. 

SRS median prescribed dose was 20Gy in one fraction (range [16Gy – 27.5Gy]). HFSRT median 

prescribed dose was 33Gy (range [24Gy – 35Gy]) in 3 fractions (range [3 - 7]) of 11Gy (range [5Gy – 

11Gy]).
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Table 1: Patients and metastases characteristics 

 % (N)/Median IQR Min Max 

Departement     

a 6 (9)    

     

b 6 (9)    

c 38 (57)    

d 14 (21)    

e 10 (15)    

f 26 (39)    

Sex     

Femme 35 (52)    

Homme 65 (97)    

Age 58 19 0 86 

WHO performans statut     

5 0 (0)    

4 0.72 (1)    

3 0.72 (1)    

2 4.3 (6)    

1 38 (53)    

0 56 (78)    

Karnofsky index     

0 0 (0)    

10 0 (0)    

20 0 (0)    

30 0 (0)    

40 0 (0)    

50 1.3 (1)    

60 1.3 (1)    

70 3.9 (3)    

80 16 (12)    

90 32 (24)    

100 46 (35)    

LDH 375 307 0 7219 

BRAF mutated     

No 56 (59)    

Yes 44 (46)    

Extra-cranial metastases     

No 23 (34)    

Yes 77 (116)    

Extra-cranial disease controlled     

No 41 (59)    

Yes 59 (84)    

Multiple brain metastases     

No 52 (77)    

Yes 48 (72)    

History of whole brain irradiation     

No 94 (107)    
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Yes 6 (7)    

Chemotherapy     

No 72 (77)    

Yes 28 (30)    

ipilimumab     

No 75 (104)    

Yes 25 (35)    

Fractionnation     

HFSRT 39 (117)    

SRS 61 (181)    

Time between MRI and treatment (days) 7 10 0 49 

Volume of PTV (mL) 2.7 9.5 0.1 222 

 

Response rate 

Mean response rates for metastasis treated with SRS or HFSRT were 67.5% (CI 95% [57% – 77.9%]) 

and 47.8% (CI 95% [30.8% – 64.7%]), respectively. The results of the Bayesian multivariate logistic 

regression are reported in Table 2, and the distributions of the Odds Ratio are depicted in Figure 1. 

Table 2: Results of the Bayesian multivariate logistic regression on the probability of response of 

melanoma brain metastases 

 mean OR sd 2.5% 97.5% p(OR<1) p(OR>1) 

BRAF 

mutated 

0.43 0.21 0.15 0.94 0.98 0.02 

Disease 

controlled 

3.74 2.78 0.92 10.87 0.03 0.97 

Time from 

dosimetric 

MRI to 

treatment 

0.86 0.04 0.78 0.93 1.00 0.00 

Ipilimumab 0.46 0.25 0.14 1.1 0.96 0.04 

Multiple 

brain 

metastases 

0.43 0.25 0.12 1.06 0.97 0.03 

PTV 

volume 

(cm3) 

0.98 0.01 0.96 1 1.00 0.00 

SRS 3.20 2.62 0.66 10.05 0.09 0.91 

OR: odd ratio; PTV : planning target volume 
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Figure 1: Distributions of Odds ratio estimated by the Bayesian multivariate logistic regression 
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Overall survival  

The median follow-up from initial treatment was 31 months (CI 95% [26 - 39]). The median OS from 

initial treatment was 11 months (CI 95% [8 – 20]). Six, 12- and 18-months OS rates were 72.7%, 47.7% 

and 42.7% respectively. Kaplan-Meier survival curve is reported in Figure 2. According to the 

multivariate Cox analysis, the control of the systemic disease and the brain progression-free survival 

have an influence on OS with Hazard Ratios of 0.365 (sd = 3.76e-1, p = 0.0073) and 

 0.828 (sd = 4.02e-2, p < 0.001). 

 

Figure 2: Kaplan Meier survival curve of overall survival 

 

Brain progression-free survival 

The median BPFS from initial treatment was 9 months (CI 95% [6 – 17]).  Six, 12 and 18 months BPFS 

rates were 54.9%, 44.5% and 38% respectively. Kaplan Meier survival curve is reported in Figure 3. 

The multivariate Cox analysis did not report meaningful results for a predictive factor of survival. 
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Figure 3: Kaplan Meier survival curve of brain progression free survival 

 

Discussion 

We report the results of the analysis of one of the largest multicentric cohort of patients with melanoma 

brain metastases treated with SRS or HFSRT delivered with LINAC.  

A recent study compared SRS and HFSRT in melanoma and renal carcinoma brain metastasis and 

reported response rates of 73% and 68% respectively, which is consistent with our data for SRS and 

better for HFSRT. However, they had a smaller population and included renal cancer [12]. The mean 

response rates of 67.5% and 47.8% for SRS and HFSRT retrieve in our analysis are lower than the 

response rates published in other studies ranging from 67% to 83.6% [13], However, those studies 

included various primary histology. Thus, we can hypothesize that primary histology influence the 

response rate of brain metastases to SRS and HFSRT, which is consistent with the result of a recent 

study in lung metastases treated with stereotactic body radiotherapy [8]. 
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Our analysis suggests that BRAF mutation, Ipilimumab administration, multiple brain metastases and a 

long time from dosimetric MRI to treatment negatively affect the response rate and that SRS and control 

of the disease positively impact the response rate. PTV seems to have low influence on the probability 

of response to treatment. 

The median, the 6-months and the 12-months OS of our cohort are higher than the values reported in 

the literature: 4 – 9.1 months, 38 – 69% and 24 – 45% respectively [12,14]. Those differences might be 

explained by the better overall condition of patients prior to treatment and the probable role of the 

targeted therapy recently introduced in the management of metastatic melanoma.  

This study confirmed that regional control of melanoma brain metastases and control of the systemic 

disease impact on OS.  

We have been able to identify some factors that lead to worst outcomes of SRS and HFSRT, and that 

should make consider a more aggressive treatment such as surgery and stereotactic irradiation of the 

tumoral bed. BRAF mutational status influence on treatment response has been reported in another 

publication, and it has been hypothesized that BRAF mutation leads to radiation resistance [15,16]. The 

timing of Ipilimumab administration has been reported as a prognostic factor of response to SRS/HFSRT 

in melanoma brain metastases [17,18]. However, we did not have access to this information in our 

analysis. Several studies reported an improvement of melanoma brain metastases when Ipilimumab was 

administrated, however, they also reported an increase of radionecrosis and treatment-related imaging 

changes (TRICs), which could have been interpreted has treatment failure in the data collected which 

can explain that our analysis reported that Ipilimumab administration was associated to a lower response 

probability [19–21]. 

Finally, the 1-year BPFS retrieves from our analysis is consistent with the literature, for primary of all 

types, with 1-year BPFS ranging from 24 to 74.2%. However, in our study 2-years BPFS rates seems to 

be worse than the rates retrieve in the literature which ranges from 67.6 to 82.4%, which can be explain 

by the better OS of our cohort [12–14].  
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Conclusion 

The results of our analysis confirm that treatment should be started closed from dosimetric MRI. Our 

analysis suggests that SRS leads to better local control of MBM.  Finally, the Bayesian approach allows 

a more clinically relevant analysis, by providing a probability of statically significant difference rather 

than a threshold as in frequentist statistics. 

Furthermore, HFSRT induced transportation cost, whereas SRS requires most of the time a 24h 

hospitalization. Cost-effectiveness of both strategies should be assessed in order to set guidelines. 
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Résumé 

Introduction 

Le cancer colorectal (CCR) est le troisième en ordre de fréquence dans les pays développé, mais les 

métastases cérébrales de surviennent que dans 1% des cas. La survie globale des patients atteints de 

CCR augmente du fait des nouvelles thérapies systémiques, de ce fait l’incidence des métastases 

cérébrales va tendre à augmenter. Nous avons réalisé une étude multicentrique pour évaluer et comparer 

les résultats des la radiothérapie stéréotaxique mono (SRS) et hypo fractionnée (HFSRT) dans la prise 

en charge des métastases cérébrales de CCR. 

Méthodes 

Sous l’égide de l’association des Neuro-Oncologues de langue Française (ANOCEF), nous avons 

collecté rétrospectivement les données individuelles de patients traités par SRS ou HFSRT pour des 

métastases cérébrales de CCR au sein de 6 centres de radiothérapie en France et en Allemagne. 

Le critère de jugement principal était le taux de réponse radiologique selon les critères RANO BM. 

Résultats 

La taux de réponse médian était de 65,9% (IC 95% [51,9% - 79,9%]) et était influencé positivement par 

le traitement par SRS, alors qu’il était négativement influencé par les métastases cérébrales multiples. 

La médian de survie globale était de 10 mois (IC 95% [5 – 22 mois]) et était influencée négativement 

par l’existence de métastases extra-cérébrales, le sexe masculin et était influencée positivement par la 

survie sans récidive intra-cérébrales. 

Conclusion 

Cette analyse suggère que la radiothérapie stéréotaxique mono fractionnée est plus efficace dans le 

traitement des métastases cérébrales de CCR. De plus, elle démontre que la survie sans récidive intra-

cérébrale influe sur la survie globale. 
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Abstract 

Introduction 

Colorectal cancer (CRC) is the third most common cancer in western countries, but brain metastases 

only occur in 1% of CRC patients. Overall survival in CRC patients rises as new systemic drugs became 

available. Thus the incidence of brain metastases in CRC patients will likely increase. We conducted a 

multicentric analysis to evaluate and compare the outcomes of stereotactic radiosurgery (SRS) and 

hypofractionated stereotactic radiotherapy (HFSRT) in CRC brain metastasis management. 

Methods 

On behalf of the association of French-speaking neuro-oncologist (ANOCEF), we retrospectively 

collected individual data of patients treated with SRS or HFSRT for CRC brain metastases in 6 hospitals 

in France and Germany. The primary endpoint of the study was the radiological response rate define as 

a complete response, partial response or stability of the metastasis according to RANO BM criteria. 

Results 

The median response rate for metastasis treated was 65.9% (CI 95% [51.9% – 79.9%]) and was 

positively influenced by SRS whereas multiple brain metastases were related to poorest response rates. 

The median overall survival (OS) from initial treatment was ten months (CI 95% [5 – 22]). OS was 

negatively influenced by extra-cranial metastases, male gender, whereas it influenced positively by brain 

progression-free survival (BPFS). 

Conclusion 

This analysis suggests that SRS should prefer over HFSRT in patients with limited CRC brain 

metastases. Moreover, it demonstrates that BPFS directly impact OS. 
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Introduction 

Colorectal cancer (CRC) is the third most common cancer in western countries. Visceral metastases are 

common in CRC as 20% of CRC patients have metastases at initial staging and 25% of CRC patients 

will develop metastases [1,2]. However, brain metastases only occur in 1% of CRC patients. Overall 

survival in CRC patients rises as new systemic drugs became available. Thus the incidence of brain 

metastases in CRC patients will likely increase which is also favored by the fact that many systemic 

therapies do not cross the blood-brain barrier [3]. Brain metastases from CRC are always the last 

occurrence and poor prognostic factor of the disease, with median survival, ranges from 1.0 to 5.7 

months [4]. 

According to the American Society for Radiation Oncology (ASTRO) and to the French-speaking 

neuro-oncologist association – “Association des neuro-oncologies de langue française”  (ANOCEF) 

guidelines, stereotactic radiosurgery (SRS) and hypofractionated stereotactic radiotherapy (HFSRT) are 

a treatment options for single metastasis smaller than 30 – 40 mm and for multiple metastases smaller 

than 30 – 40 mm if the patient has an expected survival of 3 months or more. However, despite an 

increased risk of radionecrosis for metastasis larger than 30 mm treated with SRS, there is no consensus 

in which regimen to use in smaller metastases [5]. A recent study reported significant differences in 

radiosensitivity on the basis of the primary histologic type of lung metastases, thus a similar approach 

could be considered in brain metastases [6]. Moreover, the rise of health expenses related to technologic 

development, there is a need to rationalize our decision based on treatment efficiency. 

We conducted this multicentric analysis to evaluate and compare the outcomes of SRS and HFSRT in 

CRC brain metastasis management. 

Materials and methods 

Study design 

This international, multicentric retrospective analysis involved 58 patients and 69 metastases treated 

from 01/01/2009 to 31/12/2015 in 6 radiation oncology departments in France and Germany. A study 
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protocol has been written, and a data collection form was given to each of the investigators to uniformize 

the data collection. The scientific board of the ANOCEF has approved the study protocol. 

Patients 

To be eligible for SRS or HFSRT patients must have met the following criteria: 1) histologic diagnosis 

of primary colorectal cancer, 2) less than 50 mm in greater dimension, 3) no age restriction, 4) no 

previous surgery of the metastases, 5) treatment delivered by linac in 1 to 5 fractions. The patient could 

not be included in the study if one lesion diameter was greater than 50 mm or if the radiotherapy 

prescription was missing. 

Statistical methods 

The number of patients included in this study was determined as any patient treated during the interval 

of the study and meeting the selection criteria. Data collection was performed by one person using a 

university hospital database. The primary endpoint of the study was the radiological response rate define 

as a complete response, partial response or stability of the metastasis according to RANO BM criteria 

[7]. Secondary endpoints included overall survival (OS), with OS defined as the time between the 

beginning of the radiation therapy treatment and the date of death from any cause, brain progression-

free survival (BPFS), where BPFS was defined as the time between the beginning of radiation therapy 

treatment and the date of brain recurrence diagnosed on CT scan or MRI, and safety.  

Acute and late toxicities were assessed using Common Terminology Criteria for Adverse Events v4.0 

(CTCAE) [8]. 

Statistical analysis 

Statistical analyses were performed using R v3.4.3. Categorical data were analyzed as frequency counts 

and percentages; whereas, measured data were evaluated using medians and ranges. Bayesian logistic 

regression was performed to evaluate explanatory variables for a response rate of metastases. To select 

the variables included in the model, we assessed the potential multicollinearity between variables with 

the Variation Inflation Factor and used a threshold of 4. OS and BPFS were determined using the 
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Kaplan-Meier method. Factors influencing OS and BPFS were first evaluated with a univariate Cox 

analysis with a significant cutoff of p < 0.2. Multicollinearity was also assessed using a VIF threshold 

of 4. A stepwise backward procedure was used to build the multivariate Cox model to evaluate the 

impact of potential variables on OS and BPFS. 

Results 

Baseline patients and treatment characteristics are summarized in Table 1.  

Treatment planning included dosimetric CT-scan and dosimetric MRI. A Gross Tumor Volume (GTV) 

was delineated on the dosimetric MRI and a 0.1 to 0.2mm geometric expansion was applied to generate 

the Planning Target Volume (PTV). Patient immobilization was ensured by thermoplastic mask. 

Treatment dosimetry was performed with Iplan® (Brainlab, Munich, Germany) in four departments, 

Eclipse™ (Varian, Palo Alto, USA) in one department and Multiplan™ (Accuray, Sunnyvale, USA). 

Treatment was delivered on the Novalis® (Varian, Palo Alto, USA), in one department, Novalis TX® 

(Varian, Palo Alto, USA) in two departments, Trilogy® (Varian, Palo Alto, USA) in one department, 

Cyberknife® (Accuray, Sunnyvale, USA) in one department and Truebeam Novalis STX® (Varian, 

Palo Alto, USA) in one department. 

The median prescribed dose for SRS was 20Gy (range [17 – 20]), with 14Gy delivered to the 70% 

isodose line. The median prescribed dose for HFSRT was 33Gy (range [15 – 35] with 23.1Gy delivered 

to the 70% isodose line. 

Response rate 

The median response rate for metastasis treated was 65.9% (CI 95% [51.9% – 79.9%]). Response rate 

were 65.9% (CI 95% [51.4% - 80.4%]) and 66.7% (CI 95% [13.4% - 100%]) for HFSRT and SRS 

respectively. 

The results of the Bayesian multivariate logistic regression are reported in Table 2, and the distributions 

of the Odds Ratio are depicted in Figure 1. 
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Table 1: Patients and metastases characteristics 

 %/Median IQR Min Max 

Centre     

A 11 (6)    

B 8.8 (5)    

C 7 (4)    

D 21 (12)    

E 35 (20)    

F 18 (10)    

Sex     

Female 35 (20)    

Male 65 (37)    

Age 65 16 40 87 

WHO Performans status     

5 0 (0)    

4 0 (0)    

3 1 (1)    

2 13 (7)    

1 56 (30)    

0 30 (16)    

Karnofsky index 90 20 40 100 

Extra cranial metastasis     

No 26 (15)    

Yes 74 (42)    

Disease controlled     

No 60 34)    

Yes 40 (23)    

Number of brain metastases 1 1 0 4 

Multiple brain metastases     

No 65 (37)    

Yes 35 (20)    

PTV volume (mL) 5 7.5 0.43 65 

SRS     

No 72 (50)    

Yes 28 (19)    

Time between dosimetric MRI and treatment 8 9.5 1 62 

Previous whole brain irradiation     

No 75 (43)    

Yes 25 (14)    
 



 74 

  

  

Figure 1: Bayesian multivariate logistic regression results for treatment response 
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Overall survival  

The median follow-up from initial treatment was 31 months. The median OS from initial treatment was 

10 months (CI 95% [5 – 22]). Six, 12 and 18-months OS were 69%, 38.7% and 27.4% respectively. 

Kaplan Meier survival curve is reported Figure 2. According to the multivariate Cox analysis, the 

existence of extra-cranial metastases, male gender and the brain progression free survival have an 

influence on OS with Hazard Ratios of 5.1 (sd = 0.63, p = 0.009), 2.76 (sd = 5.02, p = 0.43) and 0.86 

(sd = 0.0037, p = 4.9e-5) respectively. Multiple brain metastases was close from statistical significance 

with HR = 2.43 (sd = 0.49, p = 0.07). 

 

Figure 2: Kaplan Meier survival curve of overall survival 

 

 

 

 

 



 76 

Brain progression-free survival 

The median BPFS from initial treatment has not been reached. Kaplan Meier survival curve is reported 

in Figure 3. Six, 12 and 18-months BPFS were 71.9%, 65.3% and 58.9% respectively. The multivariate 

Cox analysis did not report meaningful results for a predictive factor of BPFS. 

 

Figure 3: Kaplan Meier survival curve of brain progression free survival 

 

Discussion 

We report the results of the largest multicentric cohort of patients treated with linear accelerator-based 

stereotactic irradiation for CRC brain metastases.  

Our analysis reported a low response rate of CRC brain metastasis compared to published studies 

reported response rates ranging from 71 to 91%, however they did not take into account the primary 

cancer histology [9–12].  
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We have been able to identify several factors influencing the response to treatment. Multiple brain 

metastases and control of the systemic disease seem to have a negative impact on the probability of 

response. As control of the systemic disease influence OS, thus we can hypothesize that patients with a 

longer OS have an highest probability of being diagnosed with an infield recurrence or a progression. 

CRC brain metastases treated with SRS seems to have a better probability of response to treatment 

compared to HFSRT, which has not been reported in the literature to our knowledge[9]. PTV volume 

does not seem to have an impact on the probability of response. 

OS was consistent with the data published in previous study, which were not specific to CRC brain 

metastasis, with median OS ranging from 7 to 13.4 months [9–11]. 

Extra-cranial metastases and male gender seem to have a negative impact on OS, whereas BPFS seems 

to have a positive impact on OS. It has been reported that extra-cranial metastases and control of the 

systemic disease influence OS [9,10]. 

Given the results of the analysis of those individual treatments data we recommend to prefers SRS over 

HFSRT when feasible. Moreover, this analysis confirms that SRS and HFSRT should be proposed for 

a patient with a limited number of brain metastases as the probability of treatment failure rise with the 

number of brain metastases. Finally, for metastases smaller than 50 mm, the volume of the PTV is not 

a prognosis factor of response and thus should not influence the choice of delivering SRS or HFSRT, 

however according to the RTOG trial 90-05 radionecrosis rate is directly related to metastasis size [5]. 

Data related to SRS and HFSRT of CRC brain metastases scarce, and despite a multicentric data 

collection, the number of patients included in our analysis remains low. However, we address this 

potential lack of power by performing a Bayesian logistic regression which provides results with a 

probability of accuracy. 

Finally, even though some studies reported an impact of the RAS mutational status on OS, we have not 

been able to evaluate it in our analysis because it has rarely been researched in the patients included 

[13]. 
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Conclusion 

Our analysis suggests that CRC brain metastases have a higher response probability when treated with 

SRS compared to HFSRT. While HFSRT induced transportation cost, whereas SRS requires most of 

the time a 24h hospitalization, cost-effectiveness of both strategies should be assessed in order to set 

guidelines. 
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Résumé 

Introduction  

Le mélanome est, par fréquence, le troisième cancer responsable de métastases cérébrales. Lorsqu’une 

chirurgie ne peut être réalisée, la radiothérapie stéréotaxique est préférée à l’irradiation de l’encéphale 

en totalité lorsque le nombre de métastases le permet afin de préserver les fonctions neuro-cognitives. 

Nous avons conduit une évaluation médico-économiques de la radiothérapie stéréotaxique mono (SRS) 

et hypo (HFSRT) fractionnée dans le traitement des métastases cérébrales de mélanome. 

Méthodes 

Nous avons développé un modèle de Markov, basé sur les données de traitement rétrospectives de 

patients traités dans 6 centres en France et en Allemagne, pour décrire la survie et les complications 

liées au traitement de patients traités pour une métastase cérébrales unique de mélanome. 

Cette analyse a été conduite dans la perspective du payeur français sur un horizon de temps vie entière. 

Les utilités, risque de réccurence et coûts ont été obtenu de la littérature publiée. Des études de sensibilité 

déterministe (DSA) et probabiliste (PSA) ont été réalisée pour évaluer l’influence des hypothèses 

réalisées.  

Résultats 

Dans l’analyse de base, les coûts totaux de la SRS et de la HFSRT étaient de 5444,68€ et 7349,83€, et 

les QALY (quality adjusted life years) étaient de 1,4641 et 1,4763 respectivement. Dans l’analyse de 

sensibilité probabiliste, les coûts totaux de la SRS et de la HFSRT étaient de 5258,77€ et 7138,91€, et 

les QALY  étaient de 1,4709 et 1,4928 respectivement. La SRS était moins chère de 1880,14€ que la 

HFSRT avec une perte de 0,0219 QALYs. La courbe d’acceptabilité rapporte une probabilité de coût-

efficacité de 85,1% et 36,5% pour la SRS pour des propensions à payer de 30000 et 100000€/QALY 

respectivement. 
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Conclusion 

Il s’agit de la première évaluation médico-économique évaluant SRS et HFSRT dans le traitement des 

métastases cérébrales de mélanome et ses résultats suggèrent que la HFSRT est coût-efficace. 
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Abstract 

Introduction 

Melanoma is the third cancer responsible for brain metastases in frequency. To treat these metastases, 

when a safe surgery could not be performed, there is a global agreement to prefer stereotactic 

radiotherapy, performed in either one single fraction (SRS) or several fractions (HFSRT), over whole 

brain irradiation, to preserve cognitive function with a better metastases response to treatment.  

Methods 

We developed a Markov model based on retrospectively collected data of treatment delivered in 6 

hospitals in France and Germany, to describe survival and treatment-related complications of patients 

treated for a single melanoma brain metastasis. This analysis was conducted from the French payer 

perspective on a lifetime horizon. Utility values, recurrence risks, and costs were adapted from the 

literature. Deterministic (DSA) and probabilistic (PSA) sensitivity analyses were performed to assess 

the influence of the assumptions made. 

Results 

In the base case analysis, SRS and HFSRT total costs were 5,444.68€ and 7,349.83€, and the quality-

adjusted life expectancies were 1.4641 and 1.4763. In the probabilistic sensitivity analysis, SRS and 

HFSRT were associated with a mean total cost of 5,258.77€ and 7,138.91€, and a quality-adjusted life 

expectancy of 1.4709 and 1.4928 QALYs, respectively. SRS appeared to be 1,880.14€ cheaper than 

HFSRT with a decrease of quality-adjusted life expectancy of 0.0219 QALYs. The acceptability curves 

reported a probability of cost-effectiveness of nearly 85.1% and 36.5% for SRS for willingness 

thresholds of 30,000 and 100,000€/QALY respectively. 

Conclusion 

This is the first medico-economic evaluation of SRS and HFSRT in melanoma brain metastases and its 

results suggest that HFSRT is cost-effective over SRS.   
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Introduction 

Melanoma is third cancer responsible for brain metastases in frequency [1]. Brain metastases are known 

to be responsible for 95% of death for patients with brain metastases of melanoma [2]. When a safe 

surgery could not be performed, there is a global agreement to prefer stereotactic radiotherapy over 

whole brain irradiation, to preserve cognitive function and with the poorest efficiency [3–5]. Stereotactic 

radiotherapy of brain metastasis could be performed in one single fraction, usually called stereotactic 

radiosurgery (SRS) or in several fractions, usually called hypofractionated stereotactic radiotherapy 

(HFSRT) [6]. Arguments to use HFSRT are multiple; goals are improvement of radiation efficiency by 

tumor re-oxygenation, decreasing of the healthy brain dose at risk of complications, increase of the 

differential repair effect of post irradiation between tumor cells and normal cell. However, despite an 

increased risk of radionecrosis for metastasis larger than 30 mm treated with SRS, there is no consensus 

in which regimen to use in smaller metastases. A recent study reported significant differences in 

radiosensitivity on the basis of primary histologic type of lung metastases, thus a similar approach could 

be considered in brain metastases [7].Moreover, the rise of health expenses related to technologic 

development, there is a need to rationalize our decision based on treatment efficiency [8]. 

In this study, we developed a Markov model to compare the cost-effectiveness of SRS and HFSRT in 

patients with melanoma brain metastases. 

Methods 

We designed a Markov model to simulate the clinical trajectory of a patient with a single melanoma 

brain metastasis. Markov simulation is a statistical method that allows the simulation of the transition 

of a hypothetical cohort of patients between different health states in fixed increments of time. The 

model was created and analyzed with the Heemod package for R [9]. 

Strategies 

Two stereotactic radiotherapy regimens were compared: 1 single fraction of 20 Gy (SRS) and 3 fractions 

of 11 Gy (HFSRT) prescribed on the 70% isodose. SRS delivered during a hospitalization of 1 day, 

while HFSRT delivered without hospitalization in three fractions. However, SRS might be delivered for 
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outpatient or hospitalized patient (according to the hospital health care rules), we include this probability 

in our model. Patients began in the treatment state in which he could receive either SRS or HFSRT. 

After the first cycle, he progressed to either response, early complications, including seizure and 

intratumoral bleeding, or non-response state, where the non-response state was equivalent to progression 

and the response state was equivalent to stabilization, partial or complete response. Patients in the 

progression state could stay in the same state or progress to the death state. Patients in the response state 

could stay in the same state, progress to death or to radionecrosis. Patients in the radionecrosis could 

undergo three treatment options: corticosteroids oral therapy, bevacizumab infusion in day hospital or 

surgery. Those treatments could fail, and the patients remain in the radionecrosis state or succeed and 

the patient progress to the response state. Cycle length is 1 month. 

Decision model 

We assumed that patients in the response state and in the non-response state underwent a similar follow-

up with brain MRI and clinical examination every three months. 

We assumed that early complications impact the length of the hospitalization for SRS and require a 

hospitalization for HFSRT, which is usually delivered without hospitalization, thus induce 

hospitalization costs and monthly costs. 

We assumed that patients in the symptomatic radionecrosis state were firstly diagnosed with a brain 

PET/CT and then could be treated with a 2 months corticosteroid therapy at a dose of 1mg per kilogram 

or with bevacizumab at a dose of 7.5 mg per kilogram every 2 weeks for 2 months and delivered at a 

day hospital [10]. 

The Markov model is represented in Figure 1.  
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Figure 1: Markov model graphical representation (SRS: stereotactic radiosurgery; HF: 

hypofractionnated stereotactic radiotherapy) 

 

Disease and treatment assumptions 

We derived probabilities of transition of overall survival from a retrospective, multicentric database of 

150 patients treated for melanoma brain metastasis. We derived probabilities of transition to the response 

and the non-response state from the same database, using the data of 298 melanoma brain metastases 

treated with SRS or HFSRT. We derived to probabilities of transition to the radionecrosis state from a 

retrospective cohort of 587 brain metastases treated with SRS and applied a hazard ratio (HR) for 

sensitivity analysis [11]. We retrieved the raw data using the using the statistical method described by 

Guyot et al. [12]. 

We retrieved the probability of seizure and bleeding for metastases treated with SRS from a 316 patients 

cohort [13].   

Utilities 

There are no specific utilities related to health states and radionecrosis in patients treated for melanoma 

brain metastases. Thus, we retrieved utilities related to health state from a prospective study evaluating 

health state utilities of patients treated with radiosurgery for brain metastasis using the Standard Gamble 

technique [14]. 
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Costs 

We conducted our analysis in the French payer perspective, using payment data applicable in public 

hospitals in 2017. For treatments delivered at the hospital, the French payer defined diagnosis-related 

groups called Groupes Homogènes des Malades translated in English to “Homogeneous Groups of 

Patients” (HGPs). HGPs are defined by the major diagnostic category (MDC) and patient’s 

comorbidities; for the same MDC, four HGPs were defined depending on the severity of the patient 

related to the comorbidities[15]. The HGP code used for SRS and HFSRT were 17K041 and 28Z11Z 

respectively.  

Drug prices were determined to perform a search in the national database of drug prices [16]. 

Brain MRI and PET/CT costs were retrieved from the Classification Commune des Actes Médicaux 

(CCAM) database [17]. A medical consultation fee with a specialist physician costs 28€ [18]. Costs for 

transportation were estimated for a patient living 70 km away from the hospital where the treatment was 

delivered and based on reimbursement fee of the French payer [19]. Costs are summarized in Table 1.  

Table 1: Inputs used in the Markov model: probabilities. utilities and costs. 

 

Parameter 
Base case 

value 

Deterministic 

sensitivity analysis 
Probabilistic 

sensitivity analysis 
Min Max 

Discount rate   0.04 0 0.05 Normal 

Distance: home - 

hospital   5 200 Gamma 

Weight (Kg)   30 150 Normal 

Costs      
Initial treatment HFSRT 4054.59    

 SRS 4240.66    

 

Hospitalization 

probability 0.8 0.5 1 Normal 

 Transportation/km 2.19    

Complication 

Grade 2 seizure 

initial cost 336.6    

 

Grade 3 seizure 

initial cost 2513.51    

 

Grade4 seizure 

initial cost 6751.1    

 Seizure/month 20.52 10 50 Normal 
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Bleeding initial 

cost 336.6    

 Bleeding/month 0 0 30 Normal 

Radionecrosis PET CT 89.54    

 Corticosteroid/kg 0.13    

 

Bevacizumab (400 

mg) 913.75    

 Day hospital 403.53    

 Neurosurgery 3762.49 1776.42 8128.98 Multinomial 

Follow - up Brain MRI 69    

 

Clinical 

examination 23    
Transition 

probabilities      
Response 

probability      

 SRS p_srs CI 95% CI 95% Beta 

 HFSRT p_hfsrt CI 95% CI 95% Beta 

Complication 

SRS – Grade 2 

seizure 0.07 0 0.1 Normal 

 

SRS – Grade 3 

seizure 0.05 0 0.08 Normal 

 

SRS – Grade 4 

seizure 0.009 0 0.02 Normal 

 SRS – Bleeding 0.13 0 0.15 Normal 

 HR seizure 1 0 1 Normal 

 HR bleeding 1 0 1 Normal 

Radionecrosis Hazard ratio 1 0.4 1.2 Normal 

 

Probability of 

bevacizumab 0.1    

 

Probability of 

corticosteroid 0.7    

 

Probability of 

surgery 0.2    

 Surgical mortality 0.017    
Probability of 

response Bevacizumab 0.9 0.5 1 Beta 

 Corticosteroid 0.7 0.5 1 Normal 

 Surgery 1 0.85 1 Normal 

Utility      

 Response 0.85    
 Complication 0.75 0.75 0.85 Normal 

 Progression 0.75    

 Radionecrosis 0.5    

 Death 0    
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Base case and sensitivity analysis 

For both SRS and HFSRT, we projected QALYS and costs and then compared those projections. We 

also estimated the incremental cost-effectiveness ratio (ICER), which was calculated over a 5 years 

horizon with an annual discounted rate of 4% for both costs and QALYs. 

As the Haute Autorité de Santé (French National Authority for Health), does not set a willingness to pay 

threshold, we considered the threshold recommended by the World Health Organization, which is that 

an intervention is cost-effective if its ICER is below three times the national annual growth domestic 

product per capita [20]. Hence, we considered a willingness to pay threshold of 100,000€ for the French 

payer. To assess the impact of the assumptions made to build our model, we performed deterministic 

sensitivity analysis (DSA) for the parameters listed in Table 1. Overall, model uncertainty was tested in 

the probabilistic sensitivity analysis (PSA), in which we drew 1,000 random values from specified 

probability distributions for each parameter.  

Results 

Base case 

SRS was associated with a mean total cost of 5,444.68€, including 3,553.67€ for initial treatment 

including transportation, 422.27€ for early complications, 68.59€ for radionecrosis related costs and 

1,400.24€ for follow-up related costs. HFSRT was associated with a mean total cost of 7,349.83€, 

including 4,568.40€ for initial treatment including transportation, 1,478.36€ for early complications, 

44.95€ for radionecrosis related costs and 1,258.19€ for follow-up related costs.  

SRS and HFSRT were associated with a quality-adjusted life expectancy of 1.4641 and 1.4763 QALYs, 

respectively. Thus, the ICER was -156,504.4€/QALY. 

Thus, SRS appeared to be 1,905.15€ cheaper than HFSRT with a decrease of quality-adjusted life 

expectancy of 0.012 QALYs; hence SRS was dominant over HFSRT in melanoma brain metastases 

treatment. 
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Deterministic sensitivity analysis 

We ran a deterministic sensitivity analysis on every assumption made in our model. The results are 

depicted in figure 2. This sensitivity analysis revealed that the incremental cost-effectiveness ratio 

(ICER) was highly sensitive to the Hazard Ratio of radionecrosis between SRS and HFSRT and to the 

utility associated to early complications. Finally, it was little sensitive to the probability of response 

after HFSRT or SR, the rate of hospitalization for SR, and the HR of seizure and bleeding between SRS 

and HFSRT. 

The ICER was little sensitive to the hazard ratio applied to the probability of radionecrosis, to the 

discount rate, and to the cost of the surgery of radionecrosis, but not sensitive to the probability of 

efficiency of corticosteroids, bevacizumab and surgery in radionecrosis treatment, to the surgery-related 

mortality when performed to treat radionecrosis and to the weight of the patient. Results are displayed 

in figure 2.
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Figure 2: Tornado Plot representing the results of the Deterministic Sensitivity Analysis (DSA). 
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Probabilistic sensitivity analysis 

The results of the probabilistic sensitivity analysis are shown in the scatter plot and the cost-effectiveness 

acceptability curves (Figure 3, 4). Those curves evaluate the probability of cost-effectiveness for each 

willingness to pay thresholds. From the French payer perspective, there was not a defined threshold; we 

estimated on the basis of WHO recommendations that an ICER below 100,000€/QALY was cost-

effective, and an ICER below 30,000€/QALY was very cost-effective. 

SRS was associated with a mean total cost of 5,258.77€, including 3,515.24€ for initial treatment 

including transportation, 428.27€ for early complications, 72.06€ for radionecrosis related costs and 

1,243.28€ for follow-up related costs. HFSRT was associated with a mean total cost of 7,138.91€, 

including 4,480.42€ for initial treatment including transportation, 1,507.98€ for early complications, 

36.61€ for radionecrosis related costs and 1,113.95€ for follow-up related costs. The difference of 

complications related cost between SRS and HFSRT is related to the fact that a complication occurring 

during SRS induces a supplementary cost to the hospitalization cost, but when it occurs in HFSRT it 

induces a full hospitalization cost. 

SRS and HFSRT were associated with a quality-adjusted life expectancy of 1.4709 and 1.4928 QALYs, 

respectively. 

Thus, SRS appeared to be 1,880.14€ cheaper than HFSRT with a decrease of quality-adjusted life 

expectancy of 0.022 QALYs. Thus, the ICER was 85,762.7€/QALY. 

The scatter-plot (Figure 3) shows that most of the simulations have an ICER located in the northeast and 

north-west quarter. 

The acceptability curves (Figure 4) drawn from the Monte Carlo simulation does not cross, with a higher 

probability of cost-effectiveness of SRS. The probabilities of the cost-effectiveness of SRS compared 

to HFSRT for willingness to pay threshold of 10,000€, 30,000€ and 100,000€ were 93%, 85.1%, 36.5%.
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Figure 3: Scatter plot of the 1,000 Monte Carlo simulations ran in the Probabilistic Sensitivity Analysis (PSA) 
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Figure 4: Acceptability curves of the Probabilistic Sensitivity Analysis (PSA) 
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Discussion 

We report the results of the first medico-economics analysis evaluating SRS and HFSRT in melanoma 

brain metastases. Our analysis suggests that from a French payer perspective, with a willingness-to-pay 

threshold of 30,000€/QALY SRS is cost-effective over HFSRT. However, for a willingness-to-pay of 

100,000€/QALY HFSRT appeared to be cost-effective over SRS. 

This analysis relies on one of the largest multicentric cohorts of patients treated with linear accelerator-

based SRS/HFSRT. While the utility data used in our analysis are not specific to a French population, 

it is likely that they do not differ significantly from the utilities that could be observed in a French 

population. Finally, the evaluation of cost could have been more precise if integrating into a piggyback 

study, however, those kinds of study are more complicated to conduct and the results are likely to be 

closed from the one we reported.  

Moreover, we performed DSA and PSA to assess potential bias induced by the assumptions made in the 

Markov model building. 

While the saving at an individual level could seem insignificant, they result in appreciable savings at a 

national level and medico-economics evaluation should drive public policies. 

Several studies already demonstrated that stereotactic radiotherapy alone was cost-effective over whole 

brain irradiation or whole brain irradiation plus stereotactic radiotherapy [21–25]. Our cost-effectiveness 

analysis provides new data to help precising the most cost-effectiveness strategy to manage melanoma 

brain metastases. However, the results of our analysis are valid from a French payer perspective, thus a 

Graphical User Interface of the Markov model developed to conduct this analysis is being developed to 

help other team conducting the same analysis from a different perspective. 
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Conclusion 

With this first medico-economic evaluation of SRS and HFSRT in melanoma brain metastases, results 

suggest that for a willingness to pay threshold below 87,132.84€/QALY SRS is cost-effective over 

HFSRT, but for a willingness to pay threshold over 87,132.84 HFSRT become to cost-effective 

treatment. 
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Résumé 

Introduction 

Le cancer colorectal (CCR) est le troisième par ordre de fréquence dans les pays développé mais les 

métastases cérébrales ne surviennent que chez 1% des patients. Néanmoins, l’incidence des métastases 

cérébrales est susceptible d’augmenter du fait de l’augmentation de la survie globale liée aux nouvelles 

thérapies systémiques. La radiothérapie stéréotaxique mono (SRS) et hypo (HFSRT) fractionnée sont 

des options thérapeutiques dans la prise en charge des métastases cérébrales. 

Nous avons réalisé une évaluation médico-économique de ces 2 traitements dans la prise en charges des 

métastases cérébrales de CCR. 

Méthodes 

Nous avons réalisé un modèle de Markov pour simuler la trajectoire clinique d’un patient traité pour 

une métastase cérébrale de CCR en utilisant les données collectées rétrospectivement dans 6 centres de 

radiothérapie en France et en Allemagne. Cette analyse a été conduit dans la perspective du payeur 

français sur un horizon temporel vie entière. Les utilités, risques de récidive et coûts ont été adapté à 

partir de la littérature. Des analyses de sensibilité déterministes (DSA) et probabilistes (PSA) ont été 

réalisées afin d’évaluer l’influence des hypothèses faites. 

Résultats 

L’analyse de base rapporte des coûts totaux de 4404,76€ et 5921,34€ et des utilités de 1,2545 et 1,2589 

QALYs pour la SRS et la HFSRT respectivement. L’analyse de sensibilité probabiliste rapporte des 

coûts totaux de 4407,80€ et 5817,33€ et des utilités de 1,2597 et 1,2987 QALYs pour la SRS et la 

HFSRT respectivement. 

SRS est moins chère que la HFSRT de 1409,53€ et entraine une diminution de la qualité de vie de  

0,039 QALYs. La HFSRT a une probabilité d’être coût efficace de 33,2% and 94% pour des propensions 

à payer de 30000€ et 100000€ respectivement. 
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Conclusion 

Il s’agit de la première évaluation médico-économique de la SRS et de la HFSRT dans la prise en charge 

des métastases cérébrales de CCR et ses résultats suggèrent que la HFSRT est coût-efficace. 
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Abstract 

Introduction  

Colorectal cancer (CRC) is the third most common cancer in developed countries and brain metastases 

only occur in 1% of CRC patients, however this rate is likely to raise due to the increase of the overall 

survival as new systemic drugs became available. Stereotactic radiosurgery (SRS) and hypofractionated 

stereotactic radiotherapy (HFSRT) are treatment options. We developed a Markov model to evaluate 

the cost-effectiveness of SRS and HFSRT in patients with CRC brain metastases. 

Methods 

We designed a Markov model to simulate the clinical trajectory of a patient with a single CRC brain 

metastasis using data retrospectively collected in 6 hospitals in France and Germany. This analysis was 

conducted in a French payer perspective on a lifetime horizon. Utility values, recurrence risks, and costs 

were adapted from the literature. Deterministic (DSA) and probabilistic (PSA) sensitivity analyses were 

performed to assess the influence of the assumptions made. 

Results 

In the base case analysis, SRS and HFSRT total costs were 4,404.76€, and 5,921.34€, and the quality-

adjusted life expectancies were 1.2545 and 1.2589. In the probabilistic sensitivity analysis, SRS and 

HFSRT were associated with a mean total cost of 4,407.80 € and 5,817.33€, and a quality-adjusted life 

expectancies 1.2597 and 1.2987 QALYs, respectively. SRS appeared to be 1,409.53€ € cheaper than 

HFSRT with a decrease of quality-adjusted life expectancy of 0.039 QALYs. HFSRT had a probability 

of cost-effectiveness for willingness-to-pay threshold of 30,000€ and 100,000€ of 33.2% and 94% 

respectively. 

Conclusion 

This is the first medico-economic evaluation of SRS and HFSRT in CRC brain metastases and its results 

suggest that HFSRT is cost-effective compare to SRS. 
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Introduction 

Colorectal cancer (CRC) is the third most common cancer in developed countries. Visceral metastases 

are common in CRC as 20% of patients have metastases at initial staging and 25% of CRC patients will 

develop metastases [1,2]. However, brain metastases occur only in 1% of CRC patients. Overall survival 

in CRC patients rise as new systemic drugs became available, thus the incidence of brain metastases in 

CRC patients will likely increase, which is also favored by the fact that many systemic therapies do not 

cross the blood-brain barrier [3]. Brain metastases from CRC are always the last occurrence and are 

considered poor prognostic factor of the disease, with median survival, ranges from 1.0 to 5.7 months 

[4]. 

According to the American Society for Radiation Oncology (ASTRO) and to the French-speaking 

neuro-oncologist association (ANOCEF) guidelines, stereotactic radiosurgery (SRS) and 

hypofractionated stereotactic radiotherapy (HFSRT) are a treatment options for single metastasis 

smaller than 3 – 4 cm and for multiple metastases smaller than 3 – 4 cm if the patient has an expected 

survival of 3 months or more. However, despite an increased risk of radionecrosis for metastasis larger 

than 30 mm treated with SRS, there is no consensus in which regimen to use in smaller metastases [5]. 

A recent study reported differences of radiosensitivity in lung metastases depending on the primary 

histology and this difference might also apply in brain metastases [6]. Moreover, the rise of health 

expenses related to technologic development, there is a need to rationalize treatment decision based on 

treatment efficiency. 

In this study, we developed a Markov model to evaluate the cost-effectiveness of SRS and HFSRT in 

patients with CRC brain metastases. 

Methods 

We designed a Markov model to simulate the clinical trajectory of a patient with a single CRC brain 

metastasis. Markov simulation is a statistical method that allows the simulation of the transition of a 

hypothetical cohort of patients between different health states in fixed increments of time. The model 

was created and analyzed with the Heemod package for R [7]. 
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Strategies 

Two stereotactic radiotherapy regimens were compared, one single fraction of 20 Gy (SRS) and three 

fractions of 11 Gy (HFSRT) prescribed on the 70% isodose. SRS delivered during an one-day 

hospitalization, while HFSRT delivered without hospitalization in three fractions. The patient enters the 

model in the treatment state, where he could receive SRS or HFSRT. At the time of the initial treatment, 

patient could experience intra-tumoral bleeding or seizure. Bleeding and seizure rates were retrieved 

from a comprehensive review of complications of SRS [8]. For patient receiving SRS, complications 

could influence the length and the cost of the hospitalization, and for patient receiving HFSRT, this 

could require an hospitalization. After the first cycle, patient progressed to either response or non-

response state, where the non-response state was equivalent to progression and the response state was 

equivalent to stabilization, partial or complete response. Patients in the progression state could stay in 

the same state or progress to the death state. Patients in the response state could stay in the same state, 

progress to death or to radionecrosis. Patients in the radionecrosis could undergo three treatment options: 

corticosteroids oral therapy, bevacizumab infusion in day hospital or surgery. Those treatments could 

fail, and the patients remain in the radionecrosis state or succeed and the patient progress to the response 

state. Cycle length is 1 month. 

Decision model 

We assumed that patients in the response state and in the non-response state underwent a similar follow-

up with brain MRI and clinical examination every three months. We supposed that patients in the 

symptomatic radionecrosis state were firstly diagnosed with a brain PET/CT and then could be treated 

with a two-month corticosteroid therapy at a dose of 1 mg per kilogram or with bevacizumab at a dose 

of 7.5 mg per kilogram every 2 weeks for 2 months and delivered at a day hospital [9]. The Markov 

model is represented in Figure 1.  
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Figure 1 : Markov model graphical representation (SRS: stereotactic radiosurgery; HF: 

hypofractionnated stereotactic radiotherapy) 

 

Disease and treatment assumptions 

We derived probabilities of transition of overall survival from a retrospective, multicentric database of 

57 patients treated for CRC brain metastasis. We derived probabilities of transition to the response and 

the non-response state from the same database, using the data of 69 CRC brain metastases treated with 

SRS or HFSRT. We derived to probabilities of transition to the radionecrosis state from a retrospective 

cohort of 587 brain metastases treated with SRS and applied a hazard ratio (HR) for sensitivity analysis 

[10]. We retrieved the raw data using the using the statistical method described by Guyot et al [11]. 

Utilities 

There are no specific utilities related to health states and radionecrosis in patients treated for CRC brain 

metastases. Thus, we retrieved utilities related to health state from a prospective study evaluating health 

state utilities of patients treated with radiosurgery for brain metastasis using the Standard Gamble 

technique [12].   
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Costs 

We conducted our analysis in the French payer perspective, using payment data applicable in public 

hospitals in 2017. For treatments delivered at the hospital, the French payer defined diagnosis-related 

groups called Groupes Homogènes des Malades translated in English to “Homogeneous Groups of 

Patients” (HGPs). HGPs are defined by the major diagnostic category (MDC) and patient’s 

comorbidities; for the same MDC, four HGPs were defined depending on the severity of the patient 

related to the comorbidities [13]. The HGP code used for SRS and HFSRT were 17K041 and 28Z11Z 

respectively.  

Drug prices were determined to perform a search in the national database of drug prices [14]. 

Brain MRI and PET/CT costs were retrieved from the Classification Commune des Actes Médicaux 

(CCAM) database [11]. A medical consultation fee with a specialist physician costs 28€ [16]. Costs for 

transportation were estimated for a patient living 70 km away from the hospital where the treatment was 

delivered and based on reimbursement fee of the French payer [17]. Costs are summarized in Table 1.  

Base case and sensitivity analysis 

For both SRS and HFSRT, we projected QALYS and costs and then compared those projections. We 

also estimated the incremental cost-effectiveness ratio (ICER), which was calculated over a lifetime 

horizon with an annual discounted rate of 4% for both costs and QALYs. 

As the Haute Autorité de Santé (in English, French National Authority for Health), does not set a 

willingness to pay threshold, we considered the threshold recommended by the World Health 

Organization, which is that an intervention is cost-effective if its ICER is below three times the national 

annual growth domestic product per capita [18]. Hence, we considered a willingness to pay threshold of 

100,000€ for the French payer. To assess the impact of the assumptions made to build our model, we 

performed deterministic sensitivity analysis (DSA) for the parameters listed in Table 1. Overall, model 

uncertainty was tested in the probabilistic sensitivity analysis (PSA), in which we drew 1,000 random 

values from specified probability distributions for each parameter.  
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Table 1: Inputs used in the Markov model: probabilities, utilities and costs. 

 

Parameter 
Base case 

value 

Deterministic 

sensitivity analysis 
Probabilistic 

sensitivity analysis 
Min Max 

Discount rate   0,04 0 0,05 Normal 

Distance: home - 

hospital   5 200 Gamma 

Weight (Kg)   30 150 Normal 

Costs      
Initial treatment HFSRT 4054,59    

 SRS 4240,66    

 Transportation/km 2,19    

Complications 

Grade 2 seizure – 

SRS 336.6    

 

Grade 3 seizure – 

SRS 2,513.51    

 

Grade 4 seizure - 

SRS 6,751.1    

 

Grade 2 seizure – 

HFSRT 4,577.6    

 

Grade 3 seizure – 

HFSRT 6,754.51    

 

Grade 4 seizure – 

HFSRT 10,992.1    

 Bleeding – SRS 336.6    

 Bleeding - HFSRT 4,577.6    

radionecrosis PET CT 89,54    

 Corticosteroid/kg 0,13    

 

Bevacizumab (400 

mg) 913,75    

 Day hospital 403,53    

 Neurosurgery 3762,49 1776,42 8128,98 Multinomial 

follow - up Brain MRI 69    

 

Clinical 

examination 23    
Transition 

probabilities      
Response 

probability      

 SRS p_srs CI 95% CI 95% Beta 

 HFSRT p_hfsrt CI 95% CI 95% Beta 

Complications 

Grade 2 seizure – 

SRS 0.07 0 0.1 Normal 

 

Grade 3 seizure – 

SRS 0.05 0 0.08 Normal 

 

Grade 4 seizure – 

SRS 0.009 0 0.02 Normal 

 

HR seizure 

HFSRT 0.7 0 1 Normal 

 Bleeding – SRS 0.03 0 0.15 Normal 



 111 

 

HR bleeding – 

HFSRT 0.7 0 1 Normal 

Radionecrosis Hazard ratio 1 0,4 1,2 Normal 

 

Probability of 

Bevacizumab 0,1    

 

Probability of 

corticosteroid 0,7    

 

Probability of 

surgery 0,2    

 Surgical mortality 0,017    
Probability of 

response Bevacizumab 0,9 0,5 1 Beta 

 Corticosteroid 0,7 0,5 1 Normal 

 Surgery 1 0,85 1 Normal 

Utility      

 Response 0,85    

 Progression 0,75    

 Radionecrosis 0,5    

 Death 0    
 

Results 

Base case 

SRS was associated with a mean total cost of 4,404.76 €, including 3,553.68 € for initial treatment 

including transportation, 115.98 € for radionecrosis related costs, 244.04 € for complications and 491.16 

€ for follow-up related costs. HFSRT was associated with a mean total cost of 5,921.34 €, including 

4,568.44 € for initial treatment including transportation, 114.31€ for radionecrosis related costs, 750.31 

€ for complications and 488.38 € for follow-up related costs.  

SRS and HFSRT were associated with a quality-adjusted life expectancy of 1.4485 and 1.4472 QALYs, 

respectively. The ICER was -511,801.1€/QALY for SRS versus HFSRT. 

Thus, SRS appeared to be 659.90€ cheaper than HFSRT with an increase of quality-adjusted life 

expectancy of 0.0013 QALYs; hence SRS was dominant over HFSRT in colorectal cancer brain 

metastases treatment. 

Deterministic sensitivity analysis 

We ran a deterministic sensitivity analysis on every assumption made in our model. The results are 

depicted in figure 2. This sensitivity analysis revealed that the incremental cost-effectiveness ratio 
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(ICER) was highly sensitive to the radionecrosis hazard ratio, the probability of response related to both 

strategies, to the utility related to complication of treatment, to the hospitalization for SRS probability, 

to the seizure hazard ratio and to the bleeding hazard ratio. 

The ICER was little sensitive to the discount rate and the distance from home to hospital. The ICER was 

not sensitive to the other assumptions made to build the Markov model Results are displayed in figure 2.
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Figure 2: Tornado diagram representing the results of the Deterministic Sensitivity Analysis (DSA) 
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Probabilistic sensitivity analysis 

The results of the probabilistic sensitivity analysis are shown in the scatter plot and the cost-effectiveness 

acceptability curves (Figure 3, 4). Those curves evaluate the probability of cost-effectiveness for each 

willingness to pay thresholds. From the French payer perspective, there was not a defined threshold; we 

estimated on the basis of WHO recommendations that an ICER below 100,000€/QALY was cost-

effective, and an ICER below 30,000€/QALY was very cost-effective.  

SRS was associated with a mean total cost of 4,407.80€, including 3,556.62€ for initial treatment 

including transportation, 116.65€ for radionecrosis related costs, 243,45€ for complications and 491,18€ 

for follow-up related costs. HFSRT was associated with a mean total cost of 5,817.33€, including 

4,521.74€ for initial treatment including transportation, 76.69€ for radionecrosis related costs, 730.87€ 

for complications, and 488.10€ for follow-up related costs. The difference of complications related cost 

between SRS and HFSRT is related to the fact that a complication occurring during SRS induces a 

supplementary cost to the hospitalization cost, but when it occurs in HFSRT it induces a full 

hospitalization cost. 

SRS and HFSRT were associated with a quality-adjusted life expectancy of 1.2597 and 1.2987 QALYs, 

respectively. 

Thus, SRS appeared to be 1,409.53€ cheaper than HFSRT with a decrease of quality-adjusted life 

expectancy of 0.039 QALYs, the ICER was 36,132.28€/QALY for HFSRT versus SRS. 

The scatter-plot (Figure 3) shows that most of the simulations have an ICER located in the northeast and 

north-west quarter. 

The acceptability curves (Figure 4) drawn from the Monte Carlo simulation does not cross, with a higher 

probability of cost-effectiveness of SRS. The probabilities of the cost-effectiveness of HFSRT compared 

to SRS for willingness to pay threshold of 10,000€, 30,000€ and 100,000€ are 24.7%, 33.2%, and 94% 

respectively.
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Figure 3: Scatter Plot representing the 1,000 Monte Carlo simulations ran for the Probabilistic Sensitivity Analysis (PSA). 
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Figure 4: Acceptability curves representing the probability of cost-effectiveness of each strategy given a willingness-to-pay threshold 
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Conclusion 

We report the results of the first medico-economic evaluation of SRS and HFSRT in CRC brain 

metastases. The results of our analysis suggest that while being more expensive than SRS, HFSRT give 

an increase of QALY. Moreover, with an ICER of 36,132.28€ per QALY gained, HFSRT is cost-

effective over SRS. The probability of cost-effectiveness of HFSRT over SRS is 94%. Our analysis 

suggests that in a French payer perspective, HFSRT should be preferred over SRS, in patient with CRC 

brain metastases. 

While being limited, the data used to simulate the clinical trajectory of a patient treated for a single CRC 

brain metastasis are one of the biggest multicentric databases. The utilities used in our model are not 

specific to a French population, however, it is likely that they would have not significantly differed from 

what could have been observed in a French population. 

Moreover, we evaluate the potential bias induced by the hypothesis made to build the model thru both 

deterministic and probabilistic sensitivity analysis. 

Several studies already demonstrated that stereotactic radiotherapy alone was cost-effective over whole 

brain irradiation or whole brain irradiation plus stereotactic radiotherapy [19–23]. Our cost-effectiveness 

analysis provides new data to help precising the most cost-effectiveness strategy to manage melanoma 

brain metastases. However, the results of our analysis are valid from a French payer perspective, thus a 

Graphical User Interface of the Markov model developed to conduct this analysis is being developed to 

help other team conducting the same analysis from a different perspective. 

The results of our analysis are dependant of the overall survival of the patient, which might keep 

increasing in the coming years. Thus, it is likely that patients will undergo several rounds of SRS or 

HFSRT for intra cerebral relapse thus the cost difference between both strategies will increase. The 

increase of the overall survival might also lead to an increase of the rate of radionecrosis. Finally, costs 

could increase because of an increasing use of expensive exams such as F-DOPA PET/CT. 
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Conclusions 

 

La revue systématique de la littérature conduite sur l’efficacité et la tolérance de la 

radiothérapie stéréotaxique des métastases cérébrales de mélanome a inclus 20 études. Leurs 

résultats sont hétérogènes, néanmoins le taux de réponse est supérieur à 80% et la survie sans 

progression intra-cérébrale varie de 3,74 à 5,5 mois. La survie globale reste médiocre variant 

de 5 à 10 mois. Enfin, la tolérance du traitement est bonne avec un taux de radionécrose 

inférieur à 5% et un taux d’hémorragie intra-tumoral de 15%, variant entre 1 et 30% selon les 

études. 

 L’étude clinique de l’efficacité de la radiothérapie stéréotaxique des métastases 

cérébrales de mélanomes a inclus 150 patients avec 298 métastases traités dans 6 centres de 

radiothérapie en France et en Allemagne. Le taux de réponse moyen était de 67,5% (IC95% = 

[57 – 77,9%]) pour l’irradiation stéréotaxique mono fractionnée et de 47,8% (IC95% = [30,8 

– 64,7%]) pour l’irradiation stéréotaxique hypo fractionnée. Avec un suivi médian de 31 mois 

(IC95% = [26 – 39 mois]), la médiane de survie globale était de 11 mois (IC95% = [8 – 20 

mois]), influencée par le contrôle de la maladie systémique (HR = 0,365, p = 0,0073) et par la 

survie sans récidive intra cérébrale (HR = 0,828, p < 0,001). Enfin la médiane de survie sans 

récidive intra cérébrale était de 9 mois (IC95% = [6 – 17 mois]). 

L’évaluation médico-économique comparant radiothérapie stéréotaxique mono versus 

hypo fractionnée montrait que la radiothérapie hypo fractionnée était coût efficace.  



L'etude clinique de l'efficacite de la radiotherapie stereotaxique des metastases cerebrales de 

carcinomes colorectaux a inclus 58 patients avec 69 metastases traites dans 6 centres de 

radiotherapie en France et en Allemagne. Le taux de reponse moyen etait de 65,9% (JC95% = 

(51,9 - 79,9%]). Avec un suivi median de 31 mois, la mediane de survie globale etait de 10 

mois (IC95% = [5 - 22 mois]), influencee par !'existence de metastases extra cerebrales (HR 

= 5, 1, p = 0,009), le sexe masculin (HR = 2, 76, p = 0,043) et la survie sans recidive intra

cerebrale (HR= 0,86, p < 0,001). La mediane de survie sans recidive intra cerebrale n'a pas 

ete atteinte. 

L'evaluation rnedico-econornique cornparant radiotherapie stereotaxique mono versus 

hypofractionnee etait en faveur de la radiotherapie hypo fractionnee. 

vu et approuve 

1 -1 AOUT 2018 Strasbourg, le ................. , ................. . 

Vu 

Strasbourg, le 27 juillet 2018. 

Le president du Jury de These 

5 
Professeur Georges NOEL 
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 Les métastases cérébrales correspondent généralement à une 
phase tardive de l'évolution d'un cancer. La plus part des études publiées à 
ce jour s'intéresse à leur prise en charge en tant qu'entité individuelle en 
prenant peu ou pas en compte l'histologie du cancer primitif. 
La radiothérapie stéréotaxique a supplanté l'irradiation de l'encéphale en 
totalité dans le cadre d'atteinte limité à moins de 5 métastases cérébrales. 
Néanmoins, la plus part des études rapportent des résultats prenant peu ou 
pas en compte l'histologie de la tumeur primitive. Les mélanomes et 
carcinomes colorectaux sont traditionnellement décrite comme des 
tumeurs radioresistantes et en ce sens nécessite une approche particulière.
Nous avons dans un premier temps conduit une revue systématique de la 
littérature sur le sujet.
Dans un second temps, nous avons conduit sous l'égide de l'Association 
des Neuro-Oncologues de langue Française (ANOCEF), deux études 
rétrospectives multicentriques en France et en Allemagne, afin d'évaluer 
l'efficacité et la tolérance de la radiothérapie stéréotaxique sur les 
métastases cérébrales et leurs déterminants.
Enfin, nous avons réalisé une évaluation médico-économique comparant 
les différents régimes de radiothérapie stéréotaxique dans le cadre de ces 
deux pathologies.
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