CONCOMITANT INFECTION AND LOCAL METAL REACTION
IN PATIENTS UNDERGOING REVISION OF METAL ON
METAL TOTAL HIP ARTHROPLASTY
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ABSTRACT

Total hip arthroplasty (THA) with conventional
polyethylene bearings is traditionally the standard
operative treatment for endstage arthritis of the
hip. This design has excellent survivorship in
most populations, with a low occurrence of infec-
tion and other associated complications. Due to
concern over increased wear in younger, more
active populations, other bearing surfaces have
been evaluated, particularly metal-on-metal with
wear rates theorized to be lower than conventional
THA. Unique to metal-on-metal THA, however, is
the possibility of local soft tissue reactions that
can mimic infection, making proper diagnosis
and treatment difficult. We present a case series
of nine hips in eight patients undergoing revi-
sion of metal-on-metal THA for local soft tissue
reactions, three of which were also found to be
concomitantly infected. The laboratory and hip
aspirate data described show significant overlap
between the infected and non-infected cases. Care
must be taken when evaluating patients with failed
metal-on-metal THA as there may be an increased
incidence of co-infection in this group of patients.

INTRODUCTION

Total hip arthroplasty is a well established treatment
for hip pain and dysfunction due to advanced osteoarthri-
tis. The traditional bearing in hip arthroplasty is metal-
on-polyethylene, formerly standard, and more recently
highly cross-linked. Wear rates with this bearing surface
have been studied extensively and found to be acceptable
over long periods for most.! With metal-on-polyethylene
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bearing surfaces, there is typically no significant local
soft tissue reaction to wear. Infection rates are usually
seen as a distinct complication for primary total hip
arthroplasty, and have been shown to be approximately
1%.234 Patients with a total hip arthroplasty presenting
with complaints of pain, systemic symptoms, wound
issues and/or local swelling, redness or warmth are
evaluated with tests that make detection of an infection
relatively straightforward, if they can all be done. These
include serum ESR and CRP, and a hip aspiration sent
for a cell count and differential as well as a culture and
sensitivity profile.>® These patients often have typical
signs and symptoms, and abnormal results of one or
more of these laboratory values that are independent of
and unrelated to any bearing wear. In those patients who
are found to have an infected THA, the most common
pathogen is Staphylococcus Aureus, followed by other
strains of Staphylococcus, mainly coagulase-negative spe-
cies.” For total hips undergoing revision for presumed
aseptic loosening, between 4%® and13%° are found to be
concomitantly infected at the time of revision surgery.
Based on evidence of higher revision rates in younger,
more active patients with THA,'*!! interest in alternative
hard bearings including metal-on-metal has increased.
The theoretical advantage of lower wear rates with this
bearing surface has made it attractive for higher de-
mand patients. Recently, however, the particles or ions
generated by metal-on-metal bearings have been impli-
cated in significant local reactions.’? These reactions,
alternatively termed Aseptic Lymphocytic Vasculitis
Associated Lesion (ALVAL), Adverse Reaction to Metal
Debris (ARMD), Adverse Local Tissue Reaction (ALTR),
metallosis or pseudotumor, can cause considerable dys-
function and local tissue destruction. Proper diagnosis
of these local complications can be challenging as the
clinical picture of one of these local reactions can be hard
to distinguish from an infected metal-on-metal total hip
arthroplasty. Laboratory values, radiographic imaging
and aspiration cell count results can be similar in the
aseptic (reaction to metal debris) and septic conditions.
Infection rates for metal-on-metal arthroplasty (without
concomitant local reactions) have also been shown to be
approximately 1%, with typical pathogens being Staphylo-
coccus species. Infection rates for patients with adverse
local tissue reactions are currently not well defined.
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TABLE 1
Serum Cobalt and Chromium, Total nucleated cells from hip aspirate,
ESR and CRP for each patient.

Preoperative
Serum Co/Cr
Ion Levels Total ESR CRP
Patient (ug/L) Nucleated/MM3 (mm/hr) (mg/dl)
1 n/a 1599* 75* 33.2*
2a n/a 57715* 81* 7.7*
2b 33.7/24 11147 29 3.6
3 n/a lost sample 42 8.9
4 9.1/39 41344 43 2.5
5 1275/ 1.0 n/a 3 0.5
6 n/a 183530 14 0.5
7 n/a 112432 3 0.5
8 n/a 480195* 58* 30.8*
*denotes infected cases.
For patient #2 both the right (a) and left (b) metal-on-metal total hips were revised.

Treatment of an infected total hip arthroplasty is typi-
cally by irrigation and debridement or two stage revision.
Our hypothesis is that the concomitant infection rate in
patients with a local tissue reaction around a metal-on-
metal THA may be higher than in patients with either
conventional bearing (metal-on-polyethylene) THA or
those with a metal-on-metal THA without evidence of
a local tissue reaction. Secondly, we predict that the
causative pathogens in patients with local tissue reac-
tions and concomitant infection are atypical compared to
what is commonly seen with infected THA. We present
a consecutive case series of patients undergoing revi-
sion THA for adverse reaction to metal debris and the
subgroup that was found to have concomitant infection.

METHODS
Nine metal-on-metal total hip arthroplasties in eight
consecutive patients undergoing revision for persistent
pain and dysfunction, and with pre-operative and/or
intra-operative findings of ALVAL, pseudotumor or metal
debris reaction were followed post operatively via chart
review. IRB approval was obtained from the institution’s
internal review board prior to the initiation of the study.
The patients were followed between 3 months and 1 year
after revision. Pathological, microbiology and laboratory
markers for infection were assessed. Post operative treat-

ment courses were also reviewed.
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RESULTS

Demographics: The current series consisted of five
men and three women ages 50 to 73 years. For one
patient (#2) both the right and left hips were involved
at separate incidences. Time from index procedure to
revision ranged from 12 months to five years. Revisions
were undertaken due to: Pain (3/8), acetabular loosening
(2/8), dislocation/instability (1/8), and infection (2/8).

Laboratory Evaluation: Pre-operative ESR/CRP
levels, hip joint aspirate cell counts, and serum cobalt/
chromium levels (Table 1) when available.

Microbiology: Thirty-three percent (3/9) of the
cases were culture positive via pre- operative aspirate
(Patient 1 and Patient 8), or with post-operative growth
of intra-operative cultures (Patient 2a). Of the culture
positive patients all three grew streptococcus; two with
-Hemolytic streptococcus (Patients 1 and 8) and one
with nutritionally variant streptococcus-Granulicatella
Abiotrophia (Patient 2a).

Intraoperative Findings: Thirty-Three percent (3/9
cases) with necrotic appearing tissues (Figure 1). Other
common findings were large joint effusions 33% (Patients
2a/b, 6) and metallosis 33% (Patients 4, 5, 7).

Pathology: (Table 2).

Operative Treatment: Irrigation and debridement
alone (Patient 8, acute hematogenous infection, mono-
block cup). Irrigation and debridement with bearing
exchange (Patient 1, 3). Acetabular Revision w/polyeth-
ylene liner (Patients 2a/b, 4-7).
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TABLE 2
Final pathology tissue diagnosis from specimens obtained at the time of operation.

Patient Final Tissue Diagnosis

1* Coagulative Necrosis

2a* Acute inflammation with areas of histiocytic and fibrotic appearance.

2b Coagulative Necrosis. No acute/chronic inflammation

3 Necrosis, acute and chronic inflammation and fibrinopurulent exudate

4 Dense fibrous tissue with chronic inflammation, focal granulomatous inflammation and
foreign body giant cell reaction and necrosis.

5 Aseptic lymphocytic vasculitis associated lesion

6 Necrotic tissue without significant associated inflammation

7 Necrotic tissue. No viable synovium or acute inflammation identified.

8* Fibrovascular tissue w/mixed acute and chronic inflammatory infiltrate.
Focal areas of dense perivascular lymphocytic aggregates

* denotes infected cases.

Figure 1. Representative intra operative photo showing soft tissue
necrosis and “purulence” which is typically seen. GT: Greater Tro-
chanter, SER: Residual short external rotators.

DISCUSSION

This case series presents eight patients with nine met-
al-on-metal total hips undergoing revision arthroplasty
for pain, dysfunction or arthroplasty failure. All patients
had evidence of an adverse local tissue reaction to metal
debris, pseudotumor or ALVAL by direct intra-operative
observation of significant tissue destruction or a cystic
mass, or by pathological tissue diagnosis. Thirty-three
percent of the cases were found to be concomitantly
infected.

The concern over adverse metal reactions and soft
tissue pseudotumors in patients undergoing metal bear-

ing hip arthroplasty continues to grow. Reports to date
have been mostly single cases or case series,'*!7 but
Glyn-Jones et al.’® presented a large series of patients
undergoing revision of metal-on-metal hips, and found a
1.8 % revision rate for pseudotumor alone. In their series,
Kaplan Meier curves showing cumulative revision rates
for pseudotumor increased with time, to as high as 4%
at eight years.

It has also been found that infection in the face of
adverse local tissue reaction after metal-on-metal total
hip arthroplasty may be challenging to properly diag-
nose and treat given the overlap of symptoms, signs
and laboratory values in both processes.'” Despite the
similarities in clinical presentation, the treatment strate-
gies for these two problems is usually quite different,
making accuracy of the diagnosis important in optimizing
patient outcome after revision.

In general, the infection rate for traditional (poly-
ethylene) bearing THA is around 1%. (NIH Concensus
Development Panel). The overall infection rate for
metal-on-metal THA has also been shown to have an in-
cidence of 1% or less.?*?! The presenting symptoms and
signs of infection should be similar for both traditional
(polyethylene) bearings and metal bearings particularly
in the absence of any adverse local soft tissue reaction.
Patients presenting with an adverse soft tissue reaction
and/or pseudotumor typically present with more vague
complaints of pain and hip dysfunction along with radio-
graphic findings of a cystic mass." This presentation may
be difficult to differentiate from infection."
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The standard evaluation to diagnose an infected
arthroplasty includes serum ESR and CRP values, and
if these are elevated or suspicion is high, a hip joint
aspiration sent for white (total nucleated) cell count and
differential (PMN percentage in particular) and bacterial
culture with sensitivity testing. Although nonspecific, the
ESR and CRP are good indicators of systemic inflam-
mation when elevated. The joint aspiration is a more
accurate test for the diagnosis, but false positives and
negatives do occur, as well as an inability to obtain fluid
on occasion. Hip aspirates with a total nucleated cell
count greater than 4200 cells/ml and greater than 80%
PMN if taken in isolation or with a total nucleated cell
count >3000, if both ESR and CRP are elevated above
30 mm/hr and 10mg/dL respectively, have a high prob-
ability of being infected.® A positive culture from the hip
aspirate is the gold standard for pre-operative diagnosis
of an infected THA, but it can take as long as 5-10 days
to grow. Gross purulence and positive intra-operative tis-
sue culture then becomes the final test used to confirm
or refute infection.

It is now being recognized, however, that many of
these pre-operative laboratory values may also be ab-
normal in metal-on-metal hips with local tissue reactions
but without infection.” In the current series, ESR and
CRP were elevated in 3 of 6 hips without infection, and
the total nucleated cell count was highly elevated in all
uninfected hips (4/6) that had a successful aspirate.
Furthermore, patient 3 did have an aspirate with this
report: “Approximately 13 ml of pus were aspirated (from
the hip). The fluid was delivered to pathology for cell
count and to microbiology for culture . . . per the clini-
cal request.” Unfortunately, the cell count tube was lost
during transportation. The culture was negative. Thus,
it appears that aspirates of affected metal-on-metal hips
without infection can even have purulent appearing fluid.

This considerable overlap can make obtaining an accu-
rate diagnosis and choosing the optimal treatment quite
challenging. Differentiating the two processes as being
separate or concomitant is critical since isolated local soft
tissue reactions can often be treated with revision of the
bearing surface only to a non-metal alternative; but for
infection, irrigation and debridement with extended IV
antibiotics or more commonly two stage revision of the
entire prosthesis may be necessary.

In the current series, 33% (3/9 hips) were found to
be infected as well as have signs of local reaction to
metal debris. Two patients had known infections at the
time of operation with a pathological diagnosis of ALVAL
or intraoperative pseudotumor. The third, with a large
pseudotumor and presumed ALVAL only, proved to be
culture positive on post operative day 4. This ratio is
much higher than that reported for either traditional
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bearings or metal-on-metal bearings without evidence of
a local soft tissue reaction. Prior to this series concomi-
tant infection and local soft tissue reaction had only been
described in a single case report by Watters et. al.'” In
this case, the presentation and treatment of a patient with
concomitant local soft tissue reaction and local infection
is described. This rate of coinfection is also presumably
higher than those patients found to be infected at the
time of revision for polyethylene wear.

Intraoperative observational evaluation also has the
potential to be unreliable in distinguishing infection from
isolated local soft tissue reactions. Common to both, in
this series (whether or not infection was present) and
those previously published, are the findings of metal
staining of the soft tissues, cystic masses, large exudates
and tissue necrosis. In the current series pathological
evaluation is consistent with previous descriptions of
pseudotumor and local metal reactions.’>"¥ In our
infected patients, a pathology reading of the intraopera-
tive frozen section of ‘acute inflammation’ (>5 WBC per
hpf in multiple fields) seemed to be the most predictive
descriptor of infection as two of the three patients had
this present.

Finally, the prevalence of uncommon infective agents
in our series was also felt to be unusual. Streptococcus
has occasionally been implicated in concomitant infec-
tion and local metal reaction,'” but it is not among the
more common bacteria isolated from infected total hip
arthroplasties, particularly Granulicatella Abiotrophia.
This finding may certainly be a function of the small
number of patients, but predilection for infection with
atypical agents in the face of soft tissue metal reaction
cannot be excluded.

CONCLUSION

The prevalence of concomitant infection and adverse
local tissue reaction in patients with a metal-on-metal
total hip arthroplasty may be higher than in patients
with traditional polyethylene bearings or in patients
with metal-on-metal bearings without signs of ALVAL,
ALTR, or pseudotumor. Distinguishing between isolated
adverse soft tissue reactions, deep infection and the co-
existence of both can be challenging in a metal bearing
total hip arthroplasty. Vigilance should be maintained
in the evaluation of patients with painful metal-on-metal
total hips with a suspicion of infection or ALTR, as the
treatment algorithm and outcome for each problem can
vary significantly. Atypical pathogens may be found more
frequently in hips with ALTR and concomitant infection.
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