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CONTEMPORARY METAL ON METAL (MoM) HIPS 
PROMISING EARLY RESULTS
GOOD 5-10 YR SURVIVORSHIP
LOW RATES OF WEAR RELATED FAILURE
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*Adelaide. Australian Orthopedic Association. National Joint Replacement Registry Report. Annual Report. 2011
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CONCERN FOR SYSTEMIC EFFECTS OF ELEVATED ION LEVELS &POTENTIAL FOR ADVERSE SOFT TISSUE REACTIONS
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INCREASED PATIENT ANXIETY
LEVEL OF UNCERTAINTY IN THE ORTHOPAEDIC COMMUNITY
CONTROVERSY EXISTS ON THE SIGNIFICANCE PERIARTICULAR EFFUSIONSELEVATED ION LEVELS 
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MoM FAILURES
PATIENT ANXIETY
UNCERTAINTY 
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UNCERTAINTY REVOLVES AROUND
ETIOLOGY
ANALYSIS
TREATMENT
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Lombardi Jr, A. V., et al. "The Hip Society algorithmic approach to diagnosis and management of metal-on-metal arthroplasty." Journal of Bone & Joint Surgery, 
BritishBolognesi, Michael P., and Cameron K. Ledford. "Metal-on-Metal Total Hip Arthroplasty: Patient Evaluation and Treatment." Journal of the American Academy of Orthopaedic Surgeons

COMPLEX MANAGEMENT ALGORITHMS
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Co/Cr RATIO’S & IMPLANT SPECIFIC THRESHOLDS ??
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INVESTIGATION OF FAILED MoM THR 
FAILURE ETIOLOGY
OPERATIVE INDICATION
CLINICAL OUTCOMES
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RETROSPECTIVE REVIEW OF 53 CONSECUTIVE REVISED MoM THR
DEMOGRAPHICS

MALES: 21
FEMALES: 32
AVERAGE AGE: 58.8 YRS (30-83)
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XRAYS
ACUTE PHASE REACTANTS
CoCr BLOOD ION LEVELS 
MARS MRI 
ASPIRATION (EFFUSION,    ACUTE PHASE REACTANTS)
OPERATIVE HISTOLOGY 

PRE-OP EVALUATION
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METAL ARTIFACT REDUCTION SEQUENCE (MARS) MRI ANALYSIS
PERIARTICULAR EFFUSION ≥5 CM 

NORMAL POST OPERATIVE APPEARANCE LARGE PERIARTICULAR EFFUSION
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HISTOPATHOLOGY (ALVAL SCORE)

Sum ALVAL
0-4 Low
5-8 Moderate
9-10 High

* Campbell, Pat, et al. "Histological features of pseudotumor-like tissues from metal-on-metal hips." Clinical Orthopaedics and Related Research® 468.9 (2010): 2321-2327.

SYNOVIAL LINING 
INFLAMMATORY INFILTRATE
TISSUE ORGANIZATION
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RESULTS
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All MoM Revisions
Stem/Head # of Implants
Summit/Pinnacle 35
Summit/ASR* 4
SROM/ASR* 1
SROM/Pinnacle 1
Replica/Pinnacle 1
Smith & Nephew* 1
Biomet-M2aMagnum 6
Zimmer/Durom* 4

REVISED COMPONENTS  * RECALLED IMPLANT
Metal Sensitivity Patients

Stem/Head # of Implants
Summit/Pinnacle 5
Summit/ASR* 2
SROM/ASR* 1
Smith & Nephew* 1
Biomet-M2a Magnum 3
Zimmer/Durom* 3
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All MoM Revisions
Stem/Head # of Implants
Summit/Pinnacle 35
Summit/ASR 4
SROM/ASR 1
SROM/Pinnacle 1
Replica/Pinnacle 1
Smith & Nephew 1
Biomet-M2a Magnum 6
Zimmer/Durom 4

REVISED COMPONENTS  
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FAILUREMODE Co Cr Co/Cr Ratio
METAL SENSITIVITY 9.6 (2.4-40) 3.9 (1.8-67.0) 2.1
INFECTION 5.1 (0.1-10.6) 1.8 (0.5-6.3) 3.53
ASEPTICLOOSENING 13.2 (1.7-27) 6.9 (1.9-16) 4.37
UNKNOWN 6.7 (0.5-31.9) 12.5 (0.7-76.4) 0.85
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LAB VALUE METAL SENSITIVITY NON METAL SENSITIVITY P-Value
WBC 7.1 (3.5-9.8) 7.6 (4.4-12) 0.33
ESR 19.5 (2.9-65.0) 19.1 (1-123) 0.96
CRP 2.0 (0.43-5.3) 6.7 (0.1-95.7) 0.41
Co 9.6 (2.4-40) ug/L 7.8 (0.1-31.9) ug/L 0.58
Cr 3.9 (1.8-6.4) ug/L 6.9 (0.5-76.4) ug/L 0.68
Co/Cr 2.1 (1.1-3.8) 1.9 (0.2-10.8) 0.81
LYM 43.6 (10-66) % 44.8 (2-90) % 0.93
PMN 51.7 (29-88) % 40.5 (1-94) % 0.46

UNPAIRED STUDENT T-TEST (α= <0.05)
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CONTINGENCY TABLE
MRI FINDINGS

METALSENSITIVITY Y N TOTAL

Y 11 2 13
N 4 18 22
TOTAL 15 20 35

P=<0.001ODDS RATIO= 24.8

METAL SENSITIVITY PATIENTS
# MSR + PTS W MRI 13
# MSR + PTS W +MRI 11
% OF MSR + PTS W +MRI 85%
NON-METAL SENSITIVITY PATIENTS

# NON-MSR PTS W MRI 22
# NON-MSR + PTS W +MRI 4
% NON-MSR PTS W +MRI 18%
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ALVAL SCORE
MHSR 6.8
NON-MHSR 3.3
P-VALUE <0.001
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MEAN FOLLOW UP: 18.7 MONTHS
MHSR NON-MHSR TOTAL

1° - REVISION (Mo) 49.7 59.9 57.1
PAIN RESOLUTION 80% (12/15) 58% (22/38) 64.2% (34/53)
SUBSEQUENTREVISIONS 13.3% (2/15) 2.6% (1/38) 6% (3/53)
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MODE OF FAILURE PAIN RESOLUTION SUBSEQUENT REVISION LITIGATION
METAL SENSITIVITY 12/15(80%) 2/15 (13%) 2/15(13%)

INFECTION 6/10(60%) 1/10 (10%) 1/10(10%)
ASEPTICLOOSENING 6/7(86%) 0 2/7(29%)

UNKNOWN 2/8(25%) 0 3/8(38%)
FRACTURE 2/4(50%) 0 1/4(25%)

FAILED ABDUCTOR REPAIR
2/4(50%) 0 1/4(25%)

OTHER 4/5(80%) 0 1/5(20%)

MEAN FOLLOW UP: 18.7 MONTHS
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PAINFUL MoM THR

ACUTE (<6WKS)
MODULAR EXCHANGE

MARS MRI

HIP ARTHROCENTESISREVISE
MARS FINDINGS

BLOOD IONS
RADIOGRAPHS INFLAMMATORY MARKERS

OBSERVATION METAL SENSITIVITY LIKELY 
REVISE:

CoP or CoC

CHRONIC (>6WKS)
TWO STAGE REVISION I&D
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28% OF PATIENTS HAD METAL SENSITIVITY 
BLOOD ION LEVELS ≠ METAL SENSITIVITY
LARGE PERIARTICULAR EFFUSIONS HIGHLY PREDICTIVE OF METAL SENSITIVITY 

PERSISTENCE OF PAIN IN PATIENTS WITH FAILURE OF UNKNOWN ETIOLOGY
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RETROSPECTIVE REVIEW (LEVEL IV EVIDENCE)
SINGLE INSTITUTION STUDY
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REVISION 
IDENTIFIABLE MODES OF FAILURE

+ EFFUSION ON MARS MRI
UNKNOWN FAILURE ETIOLOGY= PERSISTENT PAIN
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