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Tissular reaction to orthopedic implants has been thoroughly studied, since it can be responsible for invalidating pain, as 

well as for implant loosening, thus requiring implant removal (which, otherwise, has no specific indications). The reaction 

is enhanced by certain characteristics of the host, such as age, comorbidities, as well as co-existence of different implants. 

We present the case of a patient who sustained a periprosthetic fracture (following total knee prosthesis) for which osteo-

synthsis with titanium plate and screws was performed. Early after surgery pain and swelling appeared, without any sign of 

infection; synovial proliferation with stable prosthesis was revealed during arthroscopy, but, due to resistant symptoms, 

arthrotomy was indicated. Fracture had healed, thus allowing plate removal, but, due to loosening, the prosthesis had to be 

extracted, too, with ExFix stabilisation on cement spacer. Favourable outcome after both implants were extracted proved 

that the implants were responsible for the pain and swelling, thus justifying the chosen treatment, although this resulted in a 

fix joint. The microscopical examination confirmed the tissular reaction producing the symptoms. Since each of the implants 

are hardly responsible for such reactions, we must presume that their association, dictated by the periprosthetic fracture, 

was the one who induced the rejection symptoms. It is currently unclear whether implant failure modifies the tissues sur-

rounding the implant or if there are microscopically quantifiable alterations of the tissue before the implant fails, but in this 

case, the reaction generated by the interaction of the two implants can be considered responsible not only for the pain, but 

for the loosening of the prosthesis, too. 
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INTRODUCTION 

 

Implants used for fracture treatment, as well as prosthesis 

have been thoroughly tested so as to minimize the risk of 

rejection, but they still produce tissular reactions, with 

different intensities
1
. If the reaction is minor, no clinical 

symptoms appear, radiological and clinical healing is 

obvious, and implant removal is the choice of the patient 

and of the surgeon. On the opposite, the interaction 

between the implant/prosthesis and the surrounding tissue 

can be brutal with persistent pain and swelling, having no 

other detectable cause (including infection), thus requiring 

implant removal; abnormal obvious  tissue reaction can be 

detected, including the aspect of metalosis, and the postop 

outcome is usual rapidly improved, thus demonstrating the 

reaction to implant as the cause of the symptoms. In this 

type of situations, implant removal has absolute 

indications, because the longer the tissular inflammatory 

response persists, the more severe is the resulting damage ,  

including the bone resorbtion. Other absolute indications 

for implant removal include infection, implant breakage 

and  avascular necrosis
1,2

. 

In the absence of such problems, no defined clinical 

protocols for implant removal have been described so far, 

and there is no worldwide consensus in this problem
1
. 

Risks and benefits related to patient’s age, pathology, 

anatomical site, and the implant type must be taken into 

consideration, but routinely implant removal is not 

accepted as a standard procedure and is performed only 

after the fracture is definitely healed
2
. The benefits could 

be: protection for potential future trauma requiring 

surgery, decreasing the  risk of osteopenia, bone 

weakening or refracture; protection of the growth plate in 

children, as well as preventing difficult extraction due to 

bone overgrowth; reducing risks of infection or even 

carcinogenesis
3
. 

The risks of implant removal are: an iterative fracture, 

infection of the wound, difficulty in removing the implant, 

implant breakage, neurovascular injuries, persistent 

symptoms, postoperative hematoma and inaesthetic scars
4
. 

Even in situations of intolerance, it is recommended that 

removal must be postponed until fracture healing, so as to 
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decrease the risk of re-fracture. Although, there are 

particular situations when difficulties in assessing fracture 

healing and overwhelming pain and swelling make 

removal a mandatory manoeuvre
3
. 

 

CASE REPORT 

 

History A 71-year-old woman presented to the hospital 

with persistent knee pain, swelling and pruritus. She had a 

history of knee surgical procedures - knee arthroplasty for 

primary knee osteoarthritis 2 years ago. It is very 

important to underline that after the total knee 

replacement, the patient was totally pain-free and that she 

had fully recovered the knee function. One year after the 

knee replacement she was involved in a traffic accident as 

a passenger withstanding  a periprosthetic distal femoral 

fracture, for which surgery was indicated, the chosen 

method being imposed by the presence of the prosthesis.  

The X rays and the examination during surgery showed 

the prosthesis’ components were stable. The fracture was 

stabilized with leg screw and titanium reconstruction 

plate, considering the lower allergic potential of the 

titanium.  

 

 
 

 

 

 
 

 
 

After surgery, persistent pain and swelling considerably 

affected the patient’s life (figure 1), who repeatedly 

compared this unhappy status to the post-prosthetic one, 

which allowed her a normal life. We underline this thing 

because we have to exclude the reaction to the prosthesis 

itself from the following events 

At the 6-month check-up after the periprosthetic fracture 

treatment the patient presented with persistent pain and 

swollen knee. An exploratory arthroscopy was performed, 

with synovectomy. The microbiological examinations 

before, during the arthroscopy and afterwards through 

punctures were negative. The patient received also topical 

and systemic treatment with anti-inflammatory drugs, 

gabapentin, muscle relaxers and a topical steroid cream, 

with no significant improvement. 

Clinical exam and Imaging at the 4 months check up after 

the arthroscopy the clinical examination revealed 

erythema of the lower limb, moderate swelling of the knee 

and thickened skin; the patient was anxious and affirmed 

that the symptoms would keep her awake during the night. 

She underwent neurological, vascular, dermatological and 

psychiatric examinations, with no pathological findings. 

The imaging, anterior-posterior (figure 2) and lateral 

(figure 3) X Rays revealed the tendency to healing of the 

fracture with no signs of osteolysis and the stability of all 

orthopedic implants, even on anterior-posterior X rays 

taken in forced varus and valgus. 

Operative intervention Although there were no 

laboratory or imagistic findings, surgery was indicated as 

an ultimate treatment due to invalidating symptoms, thus  

an exploratory  open procedure was performed, in order to 

evaluate the status of the fracture and of the prosthesis. 

There was bone ingrowth on the plate with no sign of 

abnormal tissue at this level (figure 4), the fracture had 

healed so the implant was removed. But, when examining 

the prosthesis, the femoral component had micro 

movements when mobilized with a pulley (figure 6). 

Figure1 Clinical aspect of the knee 

 

Figure 2 Anterio-posterior 

X Ray at 1 year after the 

periprostetic fracture, the 

fracture has healed 

Figure 3 Lateral X Ray 
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The tissues around the femoral component didn't show any 

sign of infection but abnormal tissue reaction was present, 

with a pale-dark tone of the surrounding tissues. Also, at 

the level of one of the femoral component’s pins there was 

erosion of metal and bone which resembled black powder 

(figure 5). Due to these abnormal findings, prosthesis had 

to be extracted , with all the negative consequences, and 

the knee was stabilized using cement as a spacer  and an 

external fixator (figure7), although that meant a rigid joint. 

The abnormal tissue was removed and the histological 

analysis showed granulomatosum foreign body reaction, 

metal and cement inside the cytoplasm of histiocytes, 

synovial hyperplasia, indicating micro movements with 

the appearance of a synovial-like tissue. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Postoperative course After surgery the pruritus 

disappears suddenly; the pain decreases progressively, 

with no pain at the two-week check-up, thus suggesting 

that tissular reaction to implants was responsible for the 

symptoms. 

 

 
 

DISCUSSIONS 

 

It is currently unclear whether implant failure modifies the 

tissues surrounding the implant or if there are 

microscopically quantifiable alterations of the tissue 

before the implant fails. At the time of the periprosthetic 

fracture’s fixation the prosthesis was stable. The traumatic 

event could have been a catalyser towards the wear of the 

cement surrounding the prosthesis. The micro movements 

might have caused cement and metal to erode and spread, 

irritating and producing this allergic symptomatology. 

Since there was no sign of intolerance after the 

arthroplasty, and titanium implants are well known for 

their very good local tolerability, we must presume none 

of the implants alone is responsible for the situation, but 

the interaction between the two of them
5
. 

Metal in contact with biological fluids leads to corrosion. 

The ions released through this process may form 

complexes with proteins in the blood and stimulate 

hypersensibility reactions in atopic individuals. This could 

lead to cutaneous signs of an allergic response: dermatitis, 

urticaria and vasculitis
6
. 

Also the implantation of two different metals: stainless 

steel in the prosthesis and titanium in the plate and screws 

could have lead to a more aggressive corrosion thus 

release of ions which acted like antigens and created a 

local allergic inflammatory response, resulting in implant 

failure. 

 

 

 

Figure 7 Postopera-

tor X Ray showing 

the stabilization 

with a spacer made 

of cement and an 

External Fixator 

Figure 5 Aspect of the bone at the level of the 

femoral component pin 

Figure 6 Assesment of mobility of the femoral 

component of the prosthesis intraoperatory 

Figure 4 Intraoperatory aspect of the plate and of 

surrounding tissue 
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CONCLUSIONS 

 

Although latest studies indicate that only when a patient 

has complications should an implant be removed, and 

there are not generally accepted guidelines, there are 

certain situations when only implant removal can amend 

the symptoms. Further research in the microscopic tissular 

modifications of tissues surrounding implants will 

highlight the cascade of events that lead to complications. 

When two different types of implant are used (as imposed 

by the injuries), the risk of abnormal tissular reaction 

increases. 
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