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association between metal allergy, total hip arthroplasty, and revision. Acta Orthop.
2009;80(6):646-652.

16. Aneja S, Taylor JS, Billings SD, Honari G, Sood A. Post-implantation erythema
in 3 patients and a review of reticular telangiectatic erythema. Contact Dermatitis.
2011;64(5):280-288.

17. Aneja S, Taylor JS, Soldes O, Difiore J. Dermatitis in patients undergoing the
Nuss procedure for correction of pectus excavatum. Contact Dermatitis. 2011;
65(6):317-321. doi:10.1111/j.1600-0536.2011.01966.x.

18. Baron JA, Barrett J, Katz JN, Liang MH. Total hip arthroplasty: use and select
complications in the US Medicare population. Am J Public Health. 1996;86
(1):70-72.

19. Hallab N, Merritt K, Jacobs JJ. Metal sensitivity in patients with orthopaedic implants.
J Bone Joint Surg Am. 2001;83(3):428-436.

20. Rau C, Thomas P, Thomsen M. Metal sensitivity in patients with joint replace-
ment arthroplasties before and after surgery [in German]. Orthopade. 2008;
37(2):102-110.

21. Gawkrodger DJ. Nickel sensitivity and the implantation of orthopaedic prostheses.
Contact Dermatitis. 1993;28(5):257-259.

22. Schuh A, Thomas P, Kachler W, et al. Allergic potential of titanium implants [in
German]. Orthopade. 2005;34(4):327-328, 330-333.

23. Rushing GD, Goretsky MJ, Gustin T, Morales M, Kelly RE Jr, Nuss D. When it is
not an infection: metal allergy after the Nuss procedure for repair of pectus
excavatum. J Pediatr Surg. 2007;42(1):93-97.

24. Thomas P, Schuh A, Ring J, Thomsen M. Orthopedic surgical implants and al-
lergies: joint statement by the Implant Allergy Working Group (AK 20) of the DGOOC
(German Association of Orthopedics and Orthopedic Surgery), DKG (German Con-
tact Dermatitis Research Group) and DGAKI (German Society for Allergology and
Clinical Immunology) [in German]. Orthopade. 2008;37(1):75-88.

25. Dearnley PA. A review of metallic, ceramic and surface-treated metals used for bear-
ing surfaces in human joint replacements. Proc Inst Mech Eng H. 1999;213(2):
107-135.

26. Thomas P, Thomsen M. Implant allergies [in German]. Hautarzt. 2010;61(3):255-
262.

27. Gawkrodger DJ. Metal sensitivities and orthopaedic implants revisited: the po-
tential for metal allergy with the new metal-on-metal joint prostheses. Br J Dermatol.
2003;148(6):1089-1093.

28. Gotman I. Characteristics of metals used in implants. J Endourol. 1997;11(6):383-
389.

29. Haudrechy P, Mantout B, Frappaz A, et al. Nickel release from stainless steels.
Contact Dermatitis. 1997;37(3):113-117.

30. Hallab NJ, Cunningham BW, Jacobs JJ. Spinal implant debris–induced osteolysis.
Spine (Phila Pa 1976). 2003;28(20)(suppl):S125-S138.

31. Granchi D, Cenni E, Tigani D, Trisolino G, Baldini N, Giunti A. Sensitivity to im-
plant materials in patients with total knee arthroplasties. Biomaterials. 2008;
29(10):1494-1500.

32. Haddad FS, Cobb AG, Bentley G, Levell NJ, Dowd PM. Hypersensitivity in asep-
tic loosening of total hip replacements: the role of constituents of bone cement.
J Bone Joint Surg Br. 1996;78(4):546-549.

33. Treudler R, Simon JC. Benzoyl peroxide: is it a relevant bone cement allergen in
patients with orthopaedic implants? Contact Dermatitis. 2007;57(3):177-180.

34. Hallab NJ. Lymphocyte transformation testing for quantifying metal-implant–
related hypersensitivity responses. Dermatitis. 2004;15(2):82-90.

ONLINE FIRST

PRACTICE GAPS

The Role of Patch Testing in the Selection and
Management of Metal Device Implants

M ost dermatologists are familiar with patch test-
ing, but expanded testing beyond standard
trays is not ubiquitous. Patients with metal im-

plants (orthopedic, dental, or cardiac devices) referred
to dermatologists for patch testing present a unique chal-
lenge an important practice gap. How should we man-
age these patients? Who benefits from testing? What, if
any, impact does patch testing have on implant selec-
tion or management?

Whether seeing the patient preoperatively to deter-
mine what metals the patient is allergic to or postopera-
tively to help manage issues of joint failure or device com-
plications, the dermatologist must set realistic expectations

for the patient and referring physician about what infor-
mation will be obtained through patch testing. For the pa-
tient undergoing testing prior to implant selection, the der-
matologist must emphasize that the patch test detects
current allergy but is not indicative of future allergy. In ad-
dition, limitations must be discussed. The patch test is a
cutaneous test that does not recreate the environment in
which the metal resides. Therefore, the testing might not
recreate or elicit the same response as that of a metal within
a joint space, for example. Coordinating the patch test pro-
cedure with a surgeon’s timeline is yet another challenge.

The clinical situation is not always clear and depends
on whether testing is done before or after implantation.
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Unfortunately, there is a knowledge gap. Our current un-
derstanding is based primarily on retrospective studies
and case reports. But how do patch test results impact
joint selection and management among orthopedic sur-
geons and the subsequent outcomes of their patients?
Studies such as that conducted by Atanaskova Mesin-
kovska et al1 help better define the role of patch testing
in these situations. As shown in this study, implanted static
devices associated with overlying dermatitis and a posi-
tive patch test result tend to more reliably respond to re-
moval, and so patch testing might be most beneficial in
this context.

Issues of joint loosening, pain, and diffuse dermatitis
are more difficult. When postoperative patch test re-
sults are positive, did the joint problem cause the al-
lergy? Did the allergy cause the joint problem? Are they
related? Decisions for removal must be made on an in-
dividual basis, with the surgeon and the patient taking
into consideration all the risks with the possibility of im-
provement. It appears that individuals with a history of
metal allergy are more likely to have a positive patch test
result that can direct implant choices and may benefit
the most from preimplantation testing.2

Most studies, including this one,1 are retrospective.
What is needed to close the knowledge gap is a multi-
disciplinary prospective study looking at patch testing

both before and after implantation and looking at the ef-
fect of results on implant selection and outcomes in pa-
tients tested compared with those who are not tested.
Other tests such as the lymphocyte transformation as-
say may be helpful but are not widely available and their
role in clinical practice remains undetermined.

For now, the dermatologist who patch tests must set
realistic expectations for the patient and referring phy-
sician alike, providing them with the best information
we currently are able to provide.
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