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These brief notes are an accumulation of informational points that were raised during the day of seminars.  They may be helpful in the current clinical assessment of patients with a metal on metal arthroplasty.  The evaluation of these patients is a continually developing process about which there is no current consensus statement and further refinement will, no doubt, take place - please read the notes with this in mind.
Summary notes
Metal ions
· Systemic effects – may be intrinsic or extrinsic: Very high cobalt levels may present as hypothyroidism, pigmentation of scar.  Other systemic effects include cardiac, hepatic and neuropathic dysfunction; skin disorders.
· Ion levels appear to rise more quickly with a trunnion related problem than with a bearing surface problem. Cobalt to chromium ratio of 2:1 or 3:1 may be indicative of a taper/trunnion problem rather than bearing surface.
· A high metal ion blood test result should be repeated before interventional action is taken, as these tests are often unreliable, even from the same laboratory. It is also worth asking about patient activity levels and diet preceding the test.
· Level of ions influencing decisions: 
· >25ppb used with 99% specificity for failed hips even in absence of symptoms (Finland).  Patients in this category have a higher re-revision rate.
· Cobalt level>4.5ppb in THA should trigger further investigation if accompanied by any pain or other symptoms (Northumberland, UK)
· >20ppb (in high risk components) should trigger investigation for pubic osteolysis which appears asymptomatically.  CT scan should be used if MRI not clear (Northumberland, UK).
· Cobalt level drops 3-6 months after revision; Chromium level takes years to drop after revision.  Cobalt is excreted via blood system whereas chromium is retained in tissues around the joint and may then be released at later date (levels may go up some time after revision surgery as it is excreted)

Pseudotumours:
· ‘Cystic  watch and wait; Solid  operate’
· Oxford classification (Hauptfleisch et al 2012, ):
· Type I are thin-walled cystic masses (cyst wall <3 mm)
· Type II are thick-walled cystic masses (cyst wall >3 mm, but less than the diameter of the cystic component) 
· Type III are predominantly solid masses (associated with osteolysis)
· Irregular pseudocapsule on MRI is a risk factor for destructive disease
· Wear rate is not associated with the presence of pseudotumours
Screening:
· 4-34% of patients have asymptomatic pseudotumours
· OHS <30 (0-48 scale, 0=poor) has 46%PPV for pseudotumours (Cardiff)
· Don’t rely on scores alone, ask questions to determine if there are any intrinsic effects: 
· Pain (as a result of dying tissues or pressure on fluid) or limp.  Night pain is an indication of systemic effects.
· Swelling
· Noise
Differential diagnosis 
· Consider prostate CA, ovarian cyst, spine, Sacro-iliac joints, metastases
· Component related – anteverted cup (can lead to impingement in buttock with associated pain), psoas impingement (groin pain with hip flexion)
Investigational tests
· Ultrasound (£32.00): need good operator; may be better for tendinous pathologies and joint effusion (Siddiquil et al 2014).
· MARS MRI (£120.00): useful for serial assessment; good for imaging pseudotumour/fluid collection, cystic changes, and muscular atrophy (Siddiquil et al 2014).  Indications for ordering this investigation:
· Small head, female, suboptimal position, SUFE/DDH
· Any symptoms, high ions or x-ray abnormal
· CT scan: good for detecting osteolysis/other bony changes (improving MRI methodology at King’s College Hospital may lead to use of it for detection of osteolysis)
· Arthrography – only after other screening 
· Nuclear imaging, SPECT scan – if serious pathology suspected
Revision of MoM hips 
· Only 2/3 surgeries are successful to reduce pain if painful before surgery
· Pseudotumour group have poorer outcomes
· Bearing surface must be changed following Pseudotumour
· Intra-pelvic tumours may push vessels aside or invade them; can cause ischaemia with worst case scenario leading to amputation. Specialist vascular team may be required.
· No cobalt/chrome components advised following ceramic fracture because of high risk of retained fragments of ceramic and the abrasive properties.

Pathology
· Toxicity and/or hypersensitivity – probably both, starting with toxicity of ions in tissues, leading to cell death, which in turn leads to time dependent hypersensitivity (type IV – not testable by serology).
· Nickel is more likely to lead to hypersensitivity; nickel and cobalt are chemically related, so cobalt may cause the reaction.  
· Histopathology: Need to differentiate between wear necrosis and adverse reaction to metal debris.  Macrophages ingest the metal debris and then ‘die’ producing necrosis (compared with polyethylene debris, which is ingested and retained in the macrophage but does not lead to cell death).
· Terminology: ALTR = Adverse local tissue reaction (which includes ARMD and ALVAL and pseudotumour and osteolysis)
Classification of implants by risk
· Metasul THA continues to function well with low risk
· Birmingham HRA in appropriate patients (males, OA, young) is still low risk, now beyond 15 years in situ.  However, females less than 60 years are potentially more problematic and should be closely screened (usually DDH or SUFE or AVN diagnosis).  
· All >36mm heads in metal on metal THA are high risk
· Hard-on- soft THA with mix and match (different manufacturers) is low risk but results from metal on metal THA with mix and match are unclear
· Taper tolerances (taper angle) are often unknown and the subsequent outcome from combination of dissimilar materials in metal on metal THA is not predictable.
Followup
There was general consensus that some form of follow up should take place although the difficulty of fudning this surveillance for every patient was acknowledged.  Richard Field (Epsom, Elective Orthopaedis Centre) anticipates that further problems will emerge 15 years post the primary surgery. 

USA guidelines on metal on metal hip arthroplasty now available (traffic light system for risk stratification)
· Kwon YM, Lombardi AV, Jacobs JJ, Fehring TK, Lewis CG, Cabanela ME. Risk Stratification Algorithm for Management of Patients with Metal-on-Metal Hip Arthroplasty: Consensus Statement of the American Association of Hip and Knee Surgeons, the American Academy of Orthopaedic Surgeons, and The Hip Society. J Bone Joint Surg Am. 2014 Jan 1;96:e4(1-6).
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