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ABSTRACT
The evolution of orthopedic implants has witnessed a great
evolution and allowed insights into the various metals and alloys
compatible with the human body. However, some recent reports
have raised concerns regarding hypersensitivity to several
metals used in orthopedic implants. These cases are mostly
        
Metal ion release following hip or knee arthroplasty is a
known phenomenon and associated immune reactions to
these metal ions have been implicated in the causation of
these hypersensitivity reactions. These reactions frequently
lead to poor outcome following these implant surgeries. We
here present two rare cases of metal induced hypersensitivity
reactions following orthopedic surgeries. We have also reviewed
the literature in this context to look into the various causes of
metal reactions, types of implant involved in hypersensitivity,
methods of testing and management options in these cases.
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INTRODUCTION
Metal sensitivity caused by immune reaction toward metal
ions released either by corrosion is well documented but its
incidence has decreased in modern times due to improved
understanding and standardized metallurgical techniques
used for manufacturing alloys. This concern has raised
again due to increasing use of large diameter metal on metal
articulations. These large metal on metal articulations lead
to greater concentration of metal ions in blood, endangering
the patient towards risk of several adverse effects. The risk
of metal sensitivity with routine orthopedic implants is not
the same as with joint prosthesis. Here, we present two
1

such rare cases of hypersensitivity associated with
nonarthroplasty implants.
CASE REPORTS
Case 1
A 70 years old lady with fracture of left intertrochanteric
femur presented to our institute in August 1989. Open

          
    
 

  
screw at the greater trochanter was done (Fig. 1). Fracture
united after 4 months and patient gradually regained
ambulatory status. However, after 6 months, she developed
itching all over the body, swelling in the left lower limb
and patchy discoloration of the toes, which gradually
             
and discoloration continued to increase till the implant was
removed in 1993. After removal of implant, patient became
completely symptom free in 2 months.
Case 2
The second patient presented with nonunion of fracture
both bones of leg, who was treated with application of ring
     ! "         
itchy eruptions all over the body. These eruptions were
                
in 4 months however his itching and eruptions continued
to worsen. Finally, his implant was removed after a total of
7 months and he was relieved of his symptoms 3 weeks after
removal of his     
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Fig. 1: Operated intertrochanteric fracture showing loosening
of implant metal reaction—patient leg and ankle with changes in
skin color
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Fig. 2: Operated nonunion of leg treated with Ilizarov ring
developed skin blackening

DISCUSSION
Laugier and Foussereau 1 in 1964 first described the
dermatitis caused by reaction to an orthopedic implant.
Nickel was released from stainless steel implant by process
of the action of perspiration in blood or physiological saline
solution. Samitz and Katz2 found that metal ions, released
by embedded implant(s) in animals, were found in the lungs
(nickel), the spleen (nickel and cobalt) and the kidneys
(nickel, cobalt and molybdenum). The concentration of
metallic ions in the tissues decreased as the time passed in
       
There are several evidences of metal corrosion
demonstrated in humans. During revision hip joint
replacements, Langlais et al3 found black particles of
nickel and cobalt in the tissue around the prosthesis. High
concentration of the nickel was found in 2% of the cases
in the tissues in revision hip arthroplasties.4 High level of
cobalt and chromium in plasma and urine were reported in
nine asymptomatic patients who had been operated and put
on metal on metal hip prosthesis.5
In a study of 50 patients of total joint replacement,
sensitivity for cobalt, chromium, nickel, molybdenum,
vanadium and titanium were tested. In that 19 patients
(38%) were positive to one or two metals and there
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these patients.

The most common presentation is of eczematous
dermatitis (localized or diffuse). 8 It may begin in the
skin over the implant and later become generalized. In
another report of three patients of dermal and hypodermal
inflammatory reaction on the skin over the hardware,
two had cellulitis (complicated by sterile abscess in
one) secondary to co-sensitization to chromium and
cobalt.9-11 Generalized urticaria and myositis has also
been reported.12,13
The basic pathophysiology of this can be divided into
stage of corrosion, followed by second stage of localization
of the products of these internal wear. Although some are
     
      
in stage three, some of these intermediary metal ions
behave as hapten and link to dermal proteins, which later
        $      
type III hypersensitivity reaction leading to urticaria
              & 
of lymphokines. In the last stage, liberation of lysosomal
enzymes and degranulation of dermal mast cells occurs
        '     
and skin changes.9
DIAGNOSTIC CRITERIA
Several authors have proposed diagnostic criteria for
orthopedic dermatitis.13,14 One such criterion suggests two
             #
diagnosis of orthopedic dermatitis and second stage is the
diagnosis of pathophysiological mechanisms.
CONCLUSION
We propose that cases of hypersensitivity due to orthopedic
implants are either undiagnosed or misdiagnosed. Hence,
the current report attempts to increase awareness levels
in nonarthroplasty implant hypersensitivity, and may help
in early diagnosis and treatment of such reactions. Some
prospective studies as well as basic research needs to be
          #    
patients with implant.

IMPORTANCE OF SKIN PATCH TESTING
There is enough evidence of positive skin patch test to nickel,
chromium and cobalt in asymptomatic patients having an
orthopedic implant in situ. In patients with hip-prosthesis,
the number of positive skin patch test ranged from 10% to
as many as 56%.6 Similarly results of prospective studies of
patients who had a metal on plastic prosthesis have shown
2.6 to 6% of positive skin patch test, while retrospective
studies found it to be 2.2 to 4%.7
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