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Trunnionosis and metal wear causing metal 
hypersensitivity: 2 sides of the same coin?

J oint replacements do exceptionally well overall, but a small percentage 
of patients are dissatisfied with their surgery. This dissatisfaction has led 
to more research and further investigations to understand metal hyper-

sensitivity (MHS) and trunnionosis better. Metal hypersensitivity represents 
the body’s inflammatory response to the metal wear debris that can occur 
from the bearing surface with metal-on-metal bearings or at modular junc-
tions (i.e., metal head on taper or modular necks at the stem interface).

Despite several differences between MHS and trunnionosis, there are dis-
tinct similarities in the presentation, diagnosis and treatment options available 
for the 2 conditions. Therefore, one might wonder if they should be seen as 
separate entities or if they should fall under an umbrella term and should be 
investigated and treated as such.

What do we know?

Both conditions are type IV hypersensitivity reactions. Metal implants can 
undergo some degree of corrosion. The metal ions released due to corrosion 
lead to an immune response that can cause soft tissue inflammation with 
subsequent periprosthetic damage, with similarities in both conditions.1,2 
Aseptic lymphocytic vasculitis (ALVAL) has a similar histological appear-
ance than a delayed hypersensitivity response, but most lymphocytes seen in 
ALVAL are B cells compared with MHS, which is a T cell–mediated 
response. Trunnionosis and MHS have very little metal debris, but the con-
tinued release of metal ions leads to an immunological response.

Risk factors have been proposed in both conditions and include taper 
design, alloy combinations, length of implantation, modularity and higher 
activity levels. Both MHS and trunnionosis tend to occur more frequently in 
females. This is thought to be the result of sensitization with jewellery 
before joint implantation.3 There are, however, some studies reporting 
higher rates of trunnionosis in males and in patients with elevated body mass 
index. Trunnionosis is limited to the hip joint, whereas MHS can occur in 
both the hip and knee.

The most commonly cited symptoms for both conditions include pain, 
swelling and limited range of motion.4 In some cases, a rash may occur in 
either condition. In most cases, patients do not have any obvious reasons for 
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Metal hypersensitivity (MHS) and trunnionosis are being looked at more 
frequently. Both entities pose a difficult concern for surgeons and patients 
alike. This commentary highlights the similarities and differences between the 
2 conditions. When a surgeon suspects either MHS or trunnionosis, both 
should be considered in the differential diagnosis. Both conditions are rare and 
should be considered a diagnosis of exclusion. The commentary proposes an 
outline on how to diagnose and treat the 2 entities.
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the aforementioned symptoms, which complicates diag-
nosing and treating them.

What we don’t know

The role of routine serological markers (C-reactive pro-
tein [CRP] and erythrocyte sedimentation rate [ESR]) is 
unknown in MHS and trunnionosis. Newer investigations 
(α-defensin, polymerase chain reaction [PCR]) may start 
to play a more important role in the diagnosis of infec-
tions in these limited situations.

Metal ions can be elevated following a joint replace-
ment and therefore may not be very useful in decision 
making. In addition, no standardized values have been 
adopted yet.

Preimplantation screening for a joint replacement with 
skin patch testing is very controversial at present. Cur-
rently it should be performed only in patients with an 
acquired history of metal allergy or sufficient concerns 
based on a review of the systems.3 Skin patch testing relies 
on subjective reading and cannot be solely used by clin
icians for guidance on implant choices. A positive test does 
not necessarily mean patients will get MHS following 
implantation, and a good outcome is not guaranteed by 
using hypoallergenic components.1

Postimplantation testing is similarly controversial. 
Patients with metal implants will have a higher rate of pos-
itive tests than the general population owing to prosthesis-
induced sensitization. Leucocyte transformation testing 
(LTT) is more sensitive but not readily available.

Proposed patient workup

Surgeons should obtain a detailed history, including a 
metal allergy history, preoperatively. If patients have a 
history of metal allergy and have chronic complications 
following an arthroplasty, skin patch testing or LTT can 
be considered.3 Positive results should be interpreted 
with caution, seeing that prosthesis-induced sensitization 
can occur.5

Serum markers (CRP and ESR) should be obtained 
routinely. This is mainly useful to exclude a periprosthetic 
joint infection.

Synovial aspirates should be performed with elevated 
serological markers. The aspirates should be sent for 
manual cell counts (automatic cell counts can be falsely 
elevated with metal debris), differential as well as anaerobic 
and aerobic cultures (preferably cultured for 14–21 d) and 
acid-fast bacilli (AFB) and fungal cultures.

Arthroscopic inspections can be attempted in both hip 
and knee replacements to look for metallosis and corrosion 
at the articulations of the implants. More importantly, 
biopsies can be obtained for histopathology and microbiol-
ogy. This is to confirm the histological appearance of a 
delayed hypersensitivity reaction.

Radiographs should be obtained routinely to exclude 
other causes for failure. Subtle changes can be seen in 
trunnionosis with incipient failure of flexible stems with 
an oblique angle between the femoral head and the 
femoral neck taper and/or faint radiodensity around the 
hip capsule. In MHS, radiolucent lines can eventually 
occur around the prosthesis. Ultrasonography, metal arti-
fact reduction sequence magnetic resonance imaging and 
computed tomography can be used to evaluate cystic or 
soft tissue masses if present.

Metal ions should be used only as an adjunct or in 
research settings, not solely in decision making regarding 
treatments for both MHS and trunnionosis. The trend of 
metal ions might be more useful for interpretation than 
the individual values at a single point in time.

Nonoperative treatment should be the gold standard in 
patients suspected to have MHS or trunnionosis. This 
includes nonsteroidal anti-inflammatories for pain and 
swelling, and steroids for cutaneous rashes.

Dermatological referral might be useful in patients with 
persistent rashes in conjunction with a metal implant. 
Once the decision is made to continue with revision sur-
gery, patients should be counselled regarding realistic 
expectations. These revisions have a higher morbidity 
without long-term data demonstrating success.

It is imperative that these patients be revised in a ter-
tiary centre. Hypoallergenic components should be used to 
eliminate metal ion release. A thorough débridement 
should be performed to debulk the metal particle concen-
tration in the periprosthetic tissues.

By screening patients appropriately at the initial visit, 
before any surgery, the surgeon can act preventatively, 
avoiding potential implant failure later on. Only patients 
with a history of metal allergy could be considered to 
undergo preoperative screening with skin patch testing or 
LTT. This shouldn’t be done routinely. Patients with a 
history of metal allergy should rather be counselled appro-
priately regarding the limited body of evidence in treat-
ment options and success rates.

Using hypoallergenic components routinely in the gen-
eral population sounds attractive, but the increased cost 
associated with using them and the small group of patients 
affected by the use of standardized components makes 
them less appealing.

Conclusion

Even though it is difficult to group MHS and trunnionosis 
under the same umbrella term owing to the small differ-
ences observed, the diagnosis and treatment options do 
have similarities, and patients can be treated by following 
the same algorithm. It is useful to always consider both 
conditions in the differential diagnosis for patients with 
undetermined pain, limited range of motion and swelling 
with unequivocal diagnostic tests.
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