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QUESTION 8: Should we routinely assess for serum/blood metal ion levels (cobalt (Co) and 
chromium (Cr)) when working up a patient with a painful total joint arthroplasty?

RECOMMENDATION: There is no data to suggest routine assessment of serum/blood metal ion levels (CoCr) in all patients with painful joint 
arthroplasty. There may be a rationale for second-line assessment of metal levels in painful metal-on-metal (MoM) total hip arthroplasty (THA), 
hip resurfacing, modular neck femoral components and in certain metal-on-polyethylene (MoP) THA in which trunnion corrosion is suspected. 

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 92%, Disagree: 4%, Abstain: 4% (Super Majority, Strong Consensus)

RATIONALE 

The reintroduction of MoM hip resurfacing and large head MoM 
THA had unforeseen complications related to elevated local Co and 
Cr levels. These levels could be associated with tissue necrosis, oste-
olysis, late dislocation, and rarely, systemic complications [1-3]. The 
assessment of metal levels in painful MoM THA, recalled MoM hip 
resurfacings and symptomatic modular neck THA is well accepted, 
and usually accompanied by advanced imaging techniques [1-4]. 
Metal ion levels are consistently higher than baseline following MoM 
THA or resurfacing, but there is no consensus on a “threshold” metal 
level for surgical intervention [5]. In fact, Matharu et al. reported 
bett er success at diagnosing adverse reactions to MoM THA/resur-
facing if implant-specifi c thresholds are utilized [6]. Patients with 
MoP or metal-on-ceramic (MoC) hip arthroplasties have signifi cantly 
lower blood ion concentrations than those with MoM bearings [5]. 
Rarely, deep infection of a MoM THA could occur concomitantly 
with tissue necrosis, metallosis and elevated serum metal levels. 
Typically, metal levels are obtained as a baseline in these cases after 
initial screening studies are obtained, such as serial radiographs and 
infection labs (i.e., erthyrocyte sedimentation rate (ESR) and C-reac-
tive protein (CRP)). Certain aspects that may increase the suspicion 
for elevated metal levels include: CoCr head on a CoCr stem, high 
off set implants, vertically-oriented MoM cups, bilateral MoM-THA, 
female gender, increased activity, obesity, dual-modular implants 
(i.e., head-neck and neck-body junctions) and implants with a poor 
track record [7,8]. However, a recent case report did fi nd an adverse 
local tissue reaction (ALTR) in a MoM THA without elevated serum 
metal levels [9].

Over the past fi ve years, there have been several reports regarding 
corrosion of the modular metal femoral head-femoral stem trun-
nion junction [4,10-12]. The clinical picture of ALTR involves some 
type of hip symptoms (i.e., irritable hip, weakness, swelling, etc.), late 
dislocation or rarely systemic symptoms. It has been suggested that 
routine metal levels (i.e., Co and Cr) should be obtained in patients 
with symptomatic MoP THA. In several small series of patients, the 
diagnosis of ALTR associated with trunnion corrosion is associated 
with serum Co levels of >1ppb, with Co levels elevated above chro-
mium levels [11,13]. The ESR and CRP may be elevated in up to 50% 
of patients with symptomatic trunnion corrosion, causing confu-
sion with the possible diagnosis of infection [10,11]. There is some 
data that the MoP THA of certain manufacturers may be more likely 
to develop symptomatic trunnion corrosion [10,11,14,15]. In general, 
metal level assessments are typically a second or third line element 
of the painful MoP THA and, at present, due to the cost of these tests 
and the relatively low incidence of “trunnionosis,” routine evalua-
tion of these levels may not be indicated.

There is no data to recommend the routine assessment of 
metal levels in symptomatic patients with ceramic-on-ceramic THA, 
ceramic or oxidized zirconium-on-polyethylene THA, any total knee 
arthroplasty (TKA) or in other orthopaedic implants. Utilization as 
part of an algorithmic approach to the painful joint is acceptable; 
however, this should occur after more common causes of THA failure 
are explored fi rst.
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