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Aseptic loosening of a total knee prosthesis caused by delayed
hypersensitivity to bone cement
Delayed hypersensitivity to metals remains the most common
cause of allergic reactions to orthopedic prostheses.1 Thus, when an
allergic study of an implant failure is performed, metals are usually
the only antigens tested, although sensitization to other materials
included in prostheses is also possible. In this context, delayed
hypersensitivity to bone cement has been previously described.2

This product is used in dentistry and orthopedic surgery as a
grouting agent to stabilize different prosthetic components and to
fill spaces between prosthesis and the insertion cavity. It is also
present in joint spacers and cemented prostheses themselves.3 We
describe 2 patients with aseptic loosening of knee prosthesis
caused by delayed hypersensitivity to different components of bone
cement.

Patient 1 was a 73-year-old woman with a right gonarthrosis
who underwent a knee replacement using a cemented prosthesis
(NEX-GEN LPS; Zimmer Inc, Norcross, Georgia), which was poorly
tolerated. Therefore, a subsequent surgery was performed, and a
new cemented prosthesis (LCCK; Zimmer Inc) was implanted,
which also had to be removed because of local pain. Cement spacer
was placed before arthrodesis was performed, but inflammatory
symptoms were maintained. In a detailed medical history, the
patient had intolerance to dental implants and dermatitis
after exposure to adhesive plasters and surgical tapes, but these
conditions had not been previously assessed.

Patient 2 was an 80-year-old woman diagnosed as having right
gonarthrosis. A knee prosthesis of unknown type was implanted,
but it had to be removed because of a local infection. Cement
spacer was placed after systemic antibiotherapy, but severe local
inflammation appeared in her knee. Noteworthy, histopathologic
findings of periprosthetic materials were consistent with the
diagnosis of foreign-body reaction to biomaterials in both
patients (Fig 1).

Written informed consent was obtained from both patients.
Patch tests were conducted with the T.R.U.E. TEST (SmartPractice
Denmark ApS, Hillerød, Denmark). Likewise, a specific panel of
metals1 and different substances included in bone cement (Bial-
Aristegui, Bilbao, Spain), including 1% benzoyl peroxide, 11% hy-
droquinone, 5% dimethyl-paratoluidine, 10% methylmethacrylate
monomer, 2% hydro-hexyl-methacrylate, 10% ethyl methacrylate,
and 1% ethyl acrylate, were tested with Curatest (Lohmann &
Rauscher International GmbH & Co, Rengsdorf, Germany). The
vehicle used for testing all these substances was petrolatum, except
for aluminum and copper, which were diluted in water. The test
specificity (lack of irritant effect) of these commercial antigens
belonging to Bial-Aristegui was supported by the laboratory and by
our previous clinical experience.
Disclosures: Authors have nothing to disclose.

http://dx.doi.org/10.1016/j.anai.2016.04.013
1081-1206/� 2016 American College of Allergy, Asthma & Immunology. Published by E
Patch tests were applied to the upper back using Oper tape
(IberHospitex, Barcelona, Spain) and removed after 2 days. Read-
ings were performed at 48, 96, and 144 hours and categorized
according to recommendations of the International Contact
Dermatitis Research Group. Patch tests had strong positive results
(2þ) with all methacrylates in our first patient and negative results
with other antigens. It was remarkable that an erythematous
reaction appeared in the Curatest and Oper tape areas, probably
because they carry acrylic adhesive.

Meanwhile, patient 2 had a weak positive result to benzoyl
peroxide (1þ), formaldehyde (1þ), Kathon CG (1þ), and quater-
nium 15 (1þ), given that these 3 substances, included in the T.R.U.E.
TEST, are not present in bone cement. Consequently, patient 1 was
diagnosed as having aseptic loosening of cemented knee prosthesis
because of delayed sensitization to methacrylate, together with
allergic contact dermatitis to acrylate. A noncemented metallic
prosthesis composed of cobalt-chromium-molybdenum alloy and
ultrahigh-molecular-weight polyethylene was placed, banning
bone cement during surgery. Good tolerance to the new prosthesis
was found at a long-term follow-up.

In our second patient, the diagnosis was aseptic loosening of
prosthesis probably because of delayed sensitization to benzoyl-
peroxide. Placement of a new prosthesis was declined because of
severe joint disorder, and a knee arthrodesis was performed.

Joint replacements are increasing worldwide, and implant fail-
ures are likely to increase accordingly, with an estimated fail rate of
2.1% in knee prosthetic surgery during 5 or more years.4 These
failures can be caused by prosthetic infections but sometimes
an aseptic loosening of prostheses is observed.1 It can be caused
by mechanical or structural factors and also by allergic reactions to
any of the prosthetic components: metals (including cobalt, chro-
mium, copper, molybdenum, nickel, manganese, aluminium, and
titanium), polyethylene disks, niobium-zirconium ceramic alloys,
antibiotics (aminoglycosides, mupirocin), and, interestingly, bone
cements.2

Bone cement curing involves polymerization of a mixture of
methylmethacrylate monomer and polymethyl methacrylate
powder, using benzoyl peroxide as an initiator, hydroquinone as a
stabilizer, and N,N-dimethyl-p-toluidine as an accelerator. Poly-
methyl methacrylate is obtained after polymerization of acrylic
acid because its nonpolymerized particles are the main cause of
allergic reactions among the component of bone cement. Its prev-
alence has been estimated at 1% to 1.4% among patients
with contact dermatitis.5 Similarly, delayed hypersensitivity to
N,N-dimethyl-p-toluidine,6 benzoyl peroxide,7 and hydroquinone8

has also been described.
In the diagnosis of delayed hypersensitivity to implants, patch

tests are routinely used, but metals are often the only antigens
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Figure 1. Histopathologic findings of periprosthetic tissues: multinucleated giant
cells with lymphoplasmacytic infiltration around the cement particles (original
magnification �400).
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included in diagnostic panels. If we had tested just metals in our
patients, wewould not have reached a proper diagnosis. Therefore, a
wider selection of antigens, according to prosthesis components,
such as those from bone cement, would improve patch testing
efficiency.

Weak patch test results to 1% benzoyl peroxide could be irritant,
especially in cases of previous atopic dermatitis or irritable skin,9

but these conditions were not observed in our second patient.
Moreover, a commercial antigen, whose specificity was tested by
the manufacturer, has been used. These findings suggest that
delayed hypersensitivity was involved in the above reaction, in
agreement with the clinical history.

We recommend performing a histologic study of the material
obtained when any prosthesis is removed. In our opinion, a type IV
allergy is highly suggested when both a foreign¼body reaction
around the cement particles and a positive patch test result to
implicated products are found. In the same way, a comprehensive
assessment of the patient medical history could enable a better
approach for the allergy study. Thus, incidents in previous ortho-
pedic operations or any skin reaction after exposure to acrylic
cements, dental implants, paints, inks, or surgical tapes suggest
that a bone cement allergy should be ruled out.10 In fact, our first
patient had a previous history of contact dermatitis to surgical
tapes that, if it had not gone unnoticed, could have prevented the
use of acrylates in her orthopedic surgery.
In conclusion, when a prosthesis loosening is present and once
infection or mechanical issues are ruled out, a delayed allergy
should be considered. Diagnostic panels for path testing to properly
assess sensitization to implant components should include not only
metals but also bone cement components, as previously sug-
gested.1,2,10 Thus, a correct diagnosis would improve the preoper-
ative planning of orthopedic surgery, allowing the surgeon to
choose the most suitable prosthesis components.
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