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prothèses: 

Mythe ou réalité?
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Le mythe
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Le mensonge

GECO, Janvier 2011
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Metalsensitivityin patients with orthopaedicimplants. 

HallabN. , J BoneJoint Surg-Am, 2001

Sensibilité au métal

Population générale 10%

Patients avec prothèses stables 25%

Patients avec prothèses déscellées 60%

La réalité
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CutaneousMetalSensitivityin Patients With OrthopaedicInjuries

Swiontkowski Marc F , Journal of OrthopaedicTrauma, 2001

Chrome Cobalt Nickel

Population générale 0,2% 1,8% 1,3%

Sensibilisation / implants 2,7% 3,8% 3,8%

Désensibilisation / implants 3,8% 2% 2,1%

La réalité
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Allergie: HYPERSENSIBILITE type IV

Corrosion 
du métal

Particules 
métalliques 
tissulaires

Complexe 
Protéine-Métal

Allergisant

Lymphocytes, 
IgE, IgA, IgG

Réaction 
ŘΩƘȅǇŜǊǎŜƴǎƛōƛƭƛǘŞ

Cytokines : Il-2 et 
IFNɹOstéolyse ?

P. Mertl CHU Amiens

InghamE, J. Engineering in medicine, 2000

Willert , Osteology, 2000

Hallab, JBJS Am, 2001
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Manifestations cliniques

ÅManifestations cutanées: exceptionnelles

ïEczemalocalisé ou généralisé

ï1èredescription 1966: Foussereau et Laugier:
Allergic eczemas from metallic foreign bodies. 

Trans St. Johns Hosp Dermatol Soc 1966

ïTrès rares cas publiés

X. Gao, J. of Arthroplasty, 2010
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Manifestations cliniques

ÅDouleurs +++

ÅEpanchements +++

ÅPseudo-kystes

ÅOstéolyse

ÅDescellement?

ÅFistules!

LeelaC. Biant, J of Arthroplasty, 2010
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Manifestations cliniques

M.D. Earll , J. of Arthroplasty, 2010
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Diagnostic

ÅInterrogatoire : 

ïATCD allergie cutanée

ÅBilan standard: 

ïEliminer une infection:  Bilan infl., ponction

ÅTests épicutanés

ÅTests de prolifération lymphocytaire

ÅExamen anatomo-pathologique / reprise

Faisceaux dôarguments: pas de certitudeé.!

Painfull Metal-on-Metal total hip arhroplasty: A diagnostic dilemma

T.J. Blumenfeld, J. of Arthroplasty, 2010
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Tests épicutanés (PT)

A. Schoberl,  J. Allergy Clin. Immunol. , 2004
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Tests de prolifération lymphocytaire

P. Thomas,  Allergy, 2009
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Examen anatomo-pathologique
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Difficultés diagnostiques

C. Shahrdar, J. of Arthroplasty, 2006

Douleurs inguinales
Changement cupule 

et couple de friction
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Difficultés diagnostiques

A triple assaytechnique for the evaluationof metal induced, delayedtype    

hypersensitivity responsesin patients with or receiving total joint arthroplasty.

N.J.Hallab, J. BiomedMater Res, 2000

ÅTest de prolifération lymphocytaire / sang

ÅTest dôinhibition migration lymphocytaire (cytokyne)

ÅEtude immunohistochimique / tissus periprothétiques

ÅPrédominance de CD 45RO+ lymphocytes T

ÅForte expression tissulaire TNF-a, INF-g

ÅAbsence IL-4 et IL-10
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Allergies et PTH

Sensitivity to implant materials in patients 

undergoing total hip replacement

Donatella Granchi, Elisabetta Cenni, Giovanni Trisolino, 

Armando Giunti, 

Nicola Baldini

Journal of Biomedical Materials Research : Applied Biomaterials, 2006
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Allergies et PTH

Profile of the Patients with Loosened Hip Prostheses (group C), Stable Hip Prostheses 

(group B), and Pre-Surgery (group A)

Group A 

(n = 66)

Group B 

(n = 53)

Group C 

(n = 104)

Males 17(25.8)a 13 (27.1)a 27 (25.1)a

Females 49 (74.2) 35 (72.9) 77 (74.9)

Age (years)
59.6 13 65.0 11 64.7 11

Positive history for 

metal DTH
12 (18.1) 6 (11.3) 15 (14.4)

Follow-up (months)
76 

( 12ï216)

99 

( 12ï396)

Granchi, J. of Biomed. Mat.Res.2006

http://onlinelibrary.wiley.com/doi/10.1002/jbm.b.30445/full
http://onlinelibrary.wiley.com/doi/10.1002/jbm.b.30445/full
http://onlinelibrary.wiley.com/doi/10.1002/jbm.b.30445/full
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Allergies et PTH
Profile of the Patients with Loosened Hip Prostheses (group C), Stable Hip Prostheses 

(group B), and Pre-Surgery (group A)

Group A 

(n = 66)

Group B 

(n = 53)

Group C 

(n = 104)

CoCrMo alloy ð 2 (3.8) 31 (29.8)

TiAlV alloy ð 27 (50.9) 25 (25.0)

CoCrMo/TiAlV 

alloys

ð 24 (45.3) 22 (15.4)

Unknown ð 0 26 (29.8)

Ceramic-on-ceramic ð 47 (88.7) 48 (46.2)

Metal-on-

polyethylene

ð 5 (9.1) 39 (37.5)

Metal-on-metal ð 1 (1.9) 2 (1.9)

Ceramic-on- PE ð 0 15 (14.4)

Cemented THR 14 (26.4) 50 (48.1)

Granchi, J. of Biomed. Mat.Res.2006
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Allergies et PTH

Frequency (%) of Positive Skin Reactions to Metal Haptensin the Patient Groups

Group A (n = 66) Group B (n = 53) Group C (n = 104)

At least one hapten 39.4 50.9 38.5

Nickel sulphate 22.7 30.2 15.4

Chromium a 12.1 9.4 6.7

Cobalt chloride 15.2 15.1 12.5

Ferric chloride 0 1.9 1

Molybdenum chloride 1.5 5.7 1.9

Manganese chloride 10.8 1.9 3.8

Titanium dioxide 1.5 0 1.9

Aluminium chloride 0 1.9 0

Vanadium trichloride 9.1 17.0 15.4

Granchi, J. of Biomed. Mat.Res.2006

http://onlinelibrary.wiley.com/doi/10.1002/jbm.b.30445/full
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Allergies et PTH

At least 1 

hapten
39.4 41.7 55.6 32.3 68.2 28.0 30.8

Nickel 22.7 33.3 25.9 12.9 27.3 8.0d 15.4

Chromium 12.1 8.3 11.1 3.2 9.1 8.0 7.7

Cobalt 15.2 8.3 14.8 12.9 22.7 8.0 7.7

Molybdenum 1.5 4.2 7.4 3.2 4.5 0 0

Titanium 1.5 0 0 0 4.5 0 3.8

Aluminium 0 0 0 0 0 3.7 0

Vanadium 9.1 8.3 25.9e 3.2 45.5 23.0d 0

Frequency (%) of Positive Skin Reactions According to the Metal 

Composition of PTH

Group A

(n = 66)

Group Ba (n = 53) Group C (n = 104)

TiAlV

(n = 24)

CoCrMo/TiAl

V

(n = 27)

CoCrMo

(n = 31)

TiAlV

(n = 22)

CoCrMo/TiAl

V

(n = 25)

Unknown

(n = 26)

Granchi, J. of Biomed. Mat.Res.2006

http://onlinelibrary.wiley.com/doi/10.1002/jbm.b.30445/full
http://onlinelibrary.wiley.com/doi/10.1002/jbm.b.30445/full
http://onlinelibrary.wiley.com/doi/10.1002/jbm.b.30445/full
http://onlinelibrary.wiley.com/doi/10.1002/jbm.b.30445/full
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Allergies et PTH

.Measures of Test Performance

Sensitivity Specificity

Likelihood 

Ratio 

Positive Test

Likelihood 

Ratio Negative 

Test

Patch testing result and medical history of metal allergy

At least one metal 

hapten
0.94 0.67 2.83 0.09

Patch testing result and outcome of THR

At least one hapten 0.43 0.45 0.83 1.17

Metal haptens 0.39 0.49 0.75 1.25

Granchi, J. of Biomed. Mat.Res.2006
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Allergies et PTH 

I. Kosukegawa. of Arthroplasty, 2010
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Allergies et PTH 

Patch tests négatifs


