
Informed consent should include the possibility of allergic skin reactions occurring even when hypo-allergenic oxinium implants are used in 
total knee arthroplasty.
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Introduction: Total knee replacement (TKR) utilization is expected to increase by  673% in 2030, with patients between the ages of 45 to and 64 
years representing the fastest-growingfastest growing age group requiring joint replacement. This group not only demands a higher- 
performinghigher performing, durable prosthesis but are is also the most likely to be dissatisfied if their expectations are not met. Hypo-
allergenic implants have been developed by some implant manufacturers to fill this need, so the occurrence of allergic skin reactions after surgery 
is unanticipated and can have unwanted consequences if not recognized and managed appropriately. 
Case Report: We present the case of a 55-year-old woman who underwent bilateral staged TKR using oxidized zirconium implants and 
subsequently developed eczematous skin reactions. In both instances, she presented with a peri-incisional erythematous blistering skin reaction 
that was successfully treated with topical corticosteroids. Investigations revealed no evidence of infection or allergic-typeallergic type reactions 
to the metals contained in the knee replacements. 
Conclusion: Allergic skin reactions following TKR are very rare, and are not necessarily due to a metal hypersensitivity. Infection must be 
excluded in all cases and a trial of topical corticosteroids is useful before prior to more aggressive treatment, with the removal of the implant 
reserved as a last resort. To the best of our knowledge, this is the first case in the literature that reports the occurrence of allergic skin reactions 
following oxidized zirconium TKRs, and   highlights the fact that allergic skin reactions can occur when using hypo-allergenic implants. Surgeons 
should be aware of this possibility and counsel their patients appropriately during the informed consent process.
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Abstract

Case Report

Introduction

Young patients between the ages of 45 to 64 years represent the 
fastest growing age group requiring TKR. [3] This group is 
usually very active, demanding more out of their joint 
replacement. The survivorship for conventional TKR in young 
active patients is considerably less than in the older, more 
sedentary patient, paving the way for the development of more 

robust implants [4].
The knee is commonly affected by osteoarthritis and it is 
estimated that eleven million adults in the United States have 
symptomatic arthritis. At present about four million patients 
have had a total knee replacement (TKR) and utilization is 
projected to grow by 673% in 2030. [1, 2]

There is a notable relationship between metal sensitivity and 
allergic reactions to implants. Approximately 10% of the general 
population is patch test positive for metal sensitivity. It is noted 
that the incidence of metal sensitivity doubles in patients with 

Aseptic loosening due to the development of allergic reactions 
to the metallic implants has been implicated as a reason for  
revision surgery. In an attempt to reduce this complication, we 
have seen the evolution of newer, high-performance 
hypoallergenic knee replacement systems. These new materials 
promise better durability and function with a lower risk of 
allergic reactions.
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A 55-year-old woman presented with bilateral knee pain for 
several years secondary to advanced tri-compartmental 
osteoarthritis, marginally worse on the right side.

Case Report

The patient enjoyed an active social life, had no known allergies, 
and exercised regularly. Following a discussion of the surgical 
options, it was decided that the genesis II total knee 
r e p l a c e m e n t  ( T K R )  w i t h 
Oxinium (Smith and Nephew, 
Memphis, TN) would be most 
appropriate for her activity levels.

We report a case of a patient with idiopathic allergic dermatitis 
following hypoallergenic knee replacements. To the best of our 
knowledge this is the first case of dermatitis occurring after an 
oxidized zirconium TKR. This case highlights the difficulties in 
diagnosing metal hypersensitivity reactions and  also reinforces 
the need for further research to better elucidate the relationship 
between metal hypersensitivity, allergic reactions and implant 
survivorship.

Six months later, the patient underwent a left genesis II TKR 
with oxidized zirconium implants using a similar technique as 
previously described. Twelve weeks after surgery, the proximal 
aspect of the incision became inflamed with local blistering. On 
this occasion, dermovate cream was used as first-line treatment, 
leading to resolution within 24 h.

Following an uncomplicated post-operative period at 10 weeks 
after surgery, the proximal extent of the incision became 
erythematous, discharging a serous fluid. This was treated 
expectantly with local dressings, however, the erythematous 
area became larger and began to spread distally (Fig. 1).

well-functioning joint replacements, despite the absence of 
clinical allergic reactions to their implants. Therefore, one can 
appreciate that the relationship remains relatively obscure. 

We performed the right TKR first, 
using a midline skin incision and a 
medial parapatellar arthrotomy. 
Intramedullary alignment jigs and 
a measured resection technique 
were used to prepare the bone and 
achieve balance in flexion and 
extension. The bone was cleaned 
with pulsatile lavage and the 
components cemented in place, 

with the tourniquet used only during cementation. The knee 
was closed in layers and the patient was given three post-
operative doses of intravenous cefuroxime.

At the annual clinic visit, we observed hyperpigmented spots on 
the skin surrounding both knees and on her feet and hands (Fig. 
3).
The patient has remained asymptomatic, with excellent knee 
function and radiographs show no signs of loosening (Fig. 4). 
Skin patch testing with a commercially available kit for the 
metals used in the knee replacement was negative and at 18 
months from her first TKR, the patient remains satisfied with 
the clinical outcome. We continue to follow her up with annual 
clinical and radiological assessments.

Inflammatory markers were within normal limits (C-reactive 
protein 1.1 mg/L and erythrocyte sedimentation rate 18 
mm/h) and clinically the patient demonstrated an excellent 
range of pain-free knee movement. A consultation with the 
dermatology unit suggested that this may be allergic dermatitis 
and recommended a trial of topical corticosteroids. Dermovate 
(clobetasol propionate 0.05% w/w) was applied to the affected 
area and within 48 h there was a marked improvement in the 
appearance of her skin (Fig. 2).

Discussion
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Figure 1: Eczematous skin reaction after the right 
total knee replacement.

Figure 2: Improvement in the skin following 
application of a topical corticosteroid.

Figure 3: Skin changes at annual clinic follow-up. Figure 4: Anterior-posterior radiograph at 1 year post- operative.



The immune system is responsible for the development of 
allergies to implanted metallic devices. Therefore, it is 
important to understand the underlying pathophysiology. 
Essentially, any metallic implant that is in contact with body 
fluids will undergo corrosion and release metal ions, which are 
not allergenic in themselves, but may combine with tissue 
proteins and then act as antigens. The reaction is a delayed 
hypersensitivity Type IV allergic reaction which involves the 
initial phase of sensitization and then the effector phase with the 
activation of T-cells and macrophages [6]. The primary 
antigen-presenting cell in the dermis is the Langerhans cell 
which produces a dermatitis-type reaction. It must be borne in 
mind that materials other than those commonly implicated in 
allergic-type reactions can also cause contact dermatitis. 
Polymethylmethacrylate used in fixing the implants to bone, 
gentamycin embedded in the cement and even sutures have all 
been reported to cause contact dermatitis [10, 11, 12].

In this case, the patient presented on two occasions following 
oxidized zirconium TKRs with a temporally related eczematous 
dermatitis reaction on the skin surrounding the incision. The 
clinical features were in keeping with the description by Verma 
et al. in their report of the typical allergic dermatitis-type 
reactions [14]. Determining whether the allergic reaction is due 
to an implanted metal is difficult. Some authors have proposed 
management algorithms to diagnose and treat clinically 
suspected implant-related allergies, although none are 
universally accepted [15].

Nickel allergy caused by the implantation of a stainless steel 
plate was first reported in the medical literature in 1966 by 
Foussereau and Laugier [5]. Nickel is most commonly 
implicated in metal allergies, but other metals used in 
reconstructive surgery have also been associated with allergic 
reactions, including cobalt, chromium, and titanium.
Although many authors have noted an association between 
metal hypersensitivity and the development of allergies to 
implanted metallic devices, a causal relationship has not been 
definitively proven [6]. Metal hypersensitivity is fairly 
common, with a reported incidence of 10–15% in the general 
population. It increases to 25% in patients with well-
functioning implants and up to 60% when there is evidence of 
aseptic loosening [7,8].
Aseptic loosening is a major cause of implant failure leading to 
revision, and there is concern that patients with metal 
hypersensitivity will have a higher rate of aseptic loosening. 
With revision surgery costing 2–3 times the primary operation, 
this can lead to a significant financial burden on the health 
system [9].

Histological examination of tissues around failed metal-on-
metal hip arthroplasties has revealed perivascular and diffuse 
lymphocyte infiltration, both of which are associated with 
delayed-type hypersensitivity reactions. These findings 
support the theory that delayed-type hypersensitivity to metals 
plays an important role in implant failure [13].
Skin patch testing remains the most common method used to 
test for delayed hypersensitivity. It is a relatively inexpensive 
method that can be readily performed in the office with 
commercially available kits. Some drawbacks include false-
positive results due to contact irritation and false-negative 
results due to the lack of ions produced from corrosion or 

dissolution.

Common among the many reports is the need to first exclude 
infection as the cause of a skin reaction following TKR [16]. 
Using the 2018 definition of periprosthetic hip and knee 
infection as proposed by the musculoskeletal infection society, 
our patient’s aggregate score did not meet the threshold for 
periprosthetic infection [17].

The well-publicized failure of metal-on-metal hip replacement 
has no doubt heightened public awareness of the potential 
problems related to metal implants. Manufacturers have been 
quick to capitalize on this and several companies now produce 
hypoallergenic implants. Oxidized zirconium (Oxinium®, 
Smith and Nephew) has been proven efficacious at preventing 
post-operative allergic reactions while being less expensive than 
the alumina ceramic implant [18]. In our patient, we chose an 
oxidized zirconium implant, because of its reported durability 
in active patients, an added benefit was its hypoallergenicity. 
Although we have excluded a metal allergy as the cause of the 
skin reaction, we were unable to identify the allergen in this 
patient.

To the best of our knowledge, this is the first case of dermatitis 
occurring after an oxidized zirconium TKR. This highlights the 
possibility than in susceptible individuals undergoing joint 
replacement, allergic skin reactions may occur even with the use 
of hypoallergenic implants. This is important since many 

Conclusion

Patch testing using the implant manufacturer-derived testing kit 
revealed no evidence of skin allergy to the implanted metals. 
Based on the clinical features and there being no evidence of 
infection or metal allergy, we suspected that the skin reaction 
was due to contact dermatitis caused by an unknown allergen. 
Verma et al. reported on 30 patients who developed post-
operative contact dermatitis following TKR, in 23 patients, no 
allergen was found with only 7 cases showing any signs of metal 
hypersensitivity but all patients were treated successfully with 
topical corticosteroids [14]. In keeping with the report by 
Verma et al . ,  our patient responded well  to topical 
corticosteroids.
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patients choose to use hypoallergenic implants with the 
expectation that allergic reactions will not occur. Satisfaction is 
directly related to surgical expectations, and the occurrence of 
an allergenic skin reaction in this group of patients is likely to 
lead to increased dissatisfaction rates.

Clinical Message

Allergic skin reactions can occur in patients following 
hypoallergenichypo allergenic knee implants. A trial of topical 
corticosteroids may be considered but early peri-prosthetic 
infection must be   excluded   because this will likely worsen 
the infection.
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