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SUMMARY
It can be difﬁcult to differentiate septic from aseptic loosening of prosthesis and especially those due to
delayed and late prosthetic-joint infection. In delayed and late prosthetic-joint infection, the acute signs
and symptoms of infection such as fever, swelling, erythema and warmth are usually absent and the only
manifestation may be implant loosening, persistent joint pain or both; same as aseptic loosening. The
patient presented is a 62-year- old farmer who presented with implant loosening and with subtle clinical
features that could not help differentiate septic from aseptic loosening. The diagnostic challenges faced and
investigations that proved useful to differentiate septic from aseptic loosening are presented.

INTRODUCTION
Joint replacement is now a commonly performed
procedure and implant loosening is a major problem
that arthroplasty orthopaedics surgeons have to
contend with, as it is one of the most important
factors affecting mid-term and long-term results of
arthroplasties. Implant loosening can generally be
divided into septic and aseptic loosening.
Septic loosening can be due to early (develop
less than three months after surgery), delayed or late
prosthetic-joint infection (1). Early infection typically
presents with acute signs and symptoms such as acute
onset joint pain, fever, effusion, erythema and warmth
and sometimes with abscess formation with wound
breakdown. It is commonly due to virulent organisms
such as staphylococcal aureas and gram-negative bacilli
and is usually acquired during implantation of prosthesis
(2). The diagnosis of prosthetic loosening due to early
infection is typically straight forward as clinical features
are apparent. Delayed infection is also commonly
acquired during implantation of prosthesis but differs
from acute infection in that it occurs 3 to 24 months after
surgery and acute symptoms of infection are lacking;
hence diagnosis may be missed (2). Late infections
develop more than 24 months after surgery and are
predominantly due to haematogenous seeding. The
most common sources of bacteramia are skin, respiratory
tract, dental, and urinary tract infections (2).
Microorganisms that grow in biofilms typically
cause prosthetic joint infections (3). Within bioﬁlms,
microorganisms are enclosed in a polymeric matrix
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and are protected from antimicrobial agents and host
immune responses (4). The microorganisms have also
much greater resistance than do planktonic bacteria
due to reduced growth rate in the bioﬁlm probably
because of incomplete penetration of metabolic
substrates, such as glucose or oxygen (5,6).
Aseptic loosening is due to particles, mainly
polyethylene wear particles, which induce a macrophage
response leading to osteolysis and thus implant
loosening (7-10).

CASE REPORT
S.N was a 62-year-old man who presented for his routine
follow up in arthroplasty clinic, Pretoria Academic
Hospital, with progressive left hip pain of insidious
onset. He had undergone total hip replacement for
dysplastic left hip some six years before.
S.N had uneventful postoperative period until
about ﬁve months before presentation when he started
experiencing some mild left hip pain, persistent even
at rest but worsened by activities such as walking.
However, the pain was not initially serious as to need
any analgesics and was not interfering with his routine
activities, which included supervising workers in his
farm. Over time, the pain progressively worsened
necessitating use of nonsteroidal anti-inﬂammatory
drugs and soon started walking with a limp. At
presentation he could only walk with crutches and pain
persisted throughout the day irrespective of activities.
He gave no history of fever, general malaise or weight
loss. Examination revealed a patient in pain, was not
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febrile or pale. Vital signs were within normal limits. He
was walking with crutches and because of pain, his gait
could not be assessed properly. The left lower limb was
3 cm shorter and was held in internal rotation. There
was no hip swelling, erythema or discharging sinus. The
left hip was tender to palpation and all hip movements
were reduced.
Radiographs showed loosening of both the
acetabular and femoral components with displacement
of acetabular component posterosuperiorly. There was
a periprosthetic fracture involving the lateral cortex of
the femur (Figure 1).

was done and acetabular and femoral membranes
taken for histology, microscopy, culture and sensitivity.
After thorough irrigation with normal saline, the hip
was closed and drains left in situ. The patient was
provisionally started on Kefzol 1g 8-hourly awaiting
histology, culture and sensitivity results. He was also on
clexane 40mg daily and analgesics.
Histology showed features of acute inﬂammation,
highly suggestive of infection. Coagulase-negative
staphylococcus was grown sensitive to Ciproﬂoxacin.
This lead to the patient being immediately started on
ciproﬂoxacin 750mg 12-hourly and this treatment was to
continue for three months. Meanwhile he was mobilized,
initially on walking frame and later on crutches. He was
discharged on 7th postoperative day, on ciproﬂoxacin,
for follow up in arthroplasty clinic. The clinic follow up
was uneventful and he was readmitted six months after
the 1st stage procedure, and aspiration for microscopy,
culture and sensitivity, full blood count, ESR, and C-RP
were done. All were within normal limits.
The patient was prepared for the 2nd stage
procedure which was performed using impaction bone
graft to augment the medial, superior and posterior
walls, a porous-coated hemisphere shell secured
with superior screws, polyethylene insert, ceramic
head, and along femoral stem. The lateral wall was
augmented with cortical allograft secured with bone
cables (Figures 2 and 3). The patient had uneventful
immediate postoperative period and is still on follow
up in arthroplasty clinic.

Figure 1: AP view, showing loosening with superior
migration of acetabular component and periprosthetic
femur fracture.
He had a haemoglobin level of 13.2g/dl, WBC of
23 x 10,ESR 46 mm/hr, and C-RP was 115. Urea and
electrolytes were normal as well as urinalysis. An
impression of septic loosening was made.
The patient was admitted and subsequently taken
to theatre for joint aspiration for microscopy, culture and
sensitivity. It was a difﬁcult aspiration and only about 1
ml of bloody ﬂuid could be obtained. Both microscopy
and cultures were negative for microorganisms.
However, given the history of pain, even at rest, and the
laboratory ﬁndings, infection could not be ruled out.
The patient was planned and prepared for a 2-stage
replacement procedure. He was taken to theatre on
18th May 2006 and removal of implants (both femoral
and acetabular) was done. Thorough debridement
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Figure 2: Revision with use of impaction graft, porouscoated shell, and a long femoral stem. The cortical
allograft onlay strut is shown, secured with bone cables,
to augment the lateral cortex.
EAOJ; VOL. 1: MARCH 2007

EAST AFRICAN ORTHOPAEDIC JOURNAL

Figure 3: An AP view showing the long femoral stem
used.

DISCUSSION
The above case represents the dilemma that
implants loosening may present. Where as there are
straightforward cases of septic loosening, there is always
some fear of treating delayed and late prosthetic-joint
infection as aseptic loosening. Therefore, it is important
to differentiate septic from aseptic loosening and,
perhaps, safer to assume all implant loosening are septic
until proven otherwise.
No uniform criteria have been developed to
diagnose prosthetic-joint infection (2). In several studies
(11-14), infection was diagnosed if at least one of the
following criteria was present: growth of the same
microorganism in two or more cultures of synovial ﬂuid
or periprosthetic tissue, purulence of synovial ﬂuid or
implant site, acute inﬂammation on histopathological
examination of periprosthetic tissue, or presence
of a sinus tract communicating with the prosthesis.
Commonly cultured organisms are coagulase-negative
staphylococcus (30%-40%), S. aureas (12%-23%), mixed
ﬂora (11%), streptococci (9%-10%), gram-negative bacilli
(3%-6%), enterococci (3%-7%) and anaerobes (2%-4%)
(15,16). No microorganisms are detected in about 11%
of apparent infection.
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The above criteria have high speciﬁcity but some
patients may present with infection that does not meet
the above criteria. It is therefore necessary to carry out
thorough laboratory and imaging studies in all cases
of implant loosening to rule out infection. Leucocytosis
and rising C-reactive proteins may be suggestive but
not sufﬁciently discriminative to predict the presence
or absence of infection (2). On the other hand a
synovial leucocyte count of more than 1700 per cubic
millimeter or ﬁnding more than 65% neutrophils has a
sensitivity for infection of 94% and 97%, respectively,
and speciﬁcities of 88% and 98% respectively in patients
without underlying inﬂammatory joint diseases (17).
Histopathological examination of periprosthetic tissue
showing features of acute inﬂammation has sensitivity
of more than 80% and a speciﬁcity of more than 90%
(18). However, there is a high inter-observer variability
and it is important to sample area with the most ﬂorid
inﬂammatory changes (2).
Gram staining and microscopy of synovial ﬂuid and
periprosthetic tissue has a high speciﬁcity (more than
97%) but generally has low sensitivity (less than 26%)
(18). In aspirated synovial ﬂuid, the pathogens can be
detected in 45% to 100% of cases (18).
Cultures of periprosthetic tissue provide the
most reliable means of detecting the pathogen and
are frequently used as the reference standard for
diagnosing infections associated with prosthetic joint.
Atleast three intraoperative tissue specimens should
be sampled for culture (17,18). Swab cultures have a
low sensitivity and should be avoided (1). It should be
noted that cultures may be negative because of prior
antimicrobial exposure, prolonged transport time to
the microbiology laboratory, low number of organisms
or fastidious organisms (19,20). To detect cases of lowgrade infection, antimicrobial therapy must be stopped
two weeks before tissue specimen are obtained (18).
Likewise, preoperative prophylaxis should not be given
before tissue specimens, if revision surgery is planned
(19). Serial plain radiographs may show subperiosteal
bone growth and trascortical sinus tract suggestive
infection (2). Scintigraphy with technitium-99m has
high sensitivity but low speciﬁcity where as indium-Ill
-labled autologous leucocytes is time consuming and
hence, both are not routinely used (20,21).
The treatment of septic loosening includes one or
two stage exchange, resection arthroplasty, arthrodesis
or amputation. One-stage revision involves removal of
all foreign material, debridement, and reimplantation of
a new prosthesis during the same procedure.
39

EAST AFRICAN ORTHOPAEDIC JOURNAL

In the above presented case, our going for a
two-stage procedure paid off after microorganisms
were isolated from periprosthetic tissue biopsies and
appropriate antibiotics started based on sensitivity
results. It is highly likely that a disaster would have
ensued had we managed the loosening as aseptic, based
on negative bacteriology of preoperative hip aspiration.
Therefore, a combination of clinical, laboratory and
radiological assessments are essential before treatment
of all suspected aseptic loosening.
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