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A combination of surgical and medical treatment is normally required for patients with septic arthritis(1). Antibiotics
selected for use on these patients are normally based on tissue culture results(2). However, in sub-acute and chronic septic
arthritis cases, the results of the culture are usually negative as a result of prior treatment. The present study will investigate
the incidence of culture-negative septic arthritis and the outcomes based on the use of first-line drug antibiotics for the
treatment of sub-acute and chronic septic arthritis.

For the present study, the authors retrospectively reviewed medical records of surgically treated septic arthritis
cases over the past 10 years at Siriraj Hospital. The patient culture results, the antibiotics used, and the results of treatment
were all recorded and analyzed.

One hundred fifty-three septic arthritis patients were reviewed. Sixty-two patients were classified as having been
diagnosed with either sub-acute or chronic septic arthritis. Thirty-six of 62 patients (58.1%) had a negative culture result. In
the culture-positive patients, 42.3% had Streptococcus, 26.9% had Staphylococcus aureus, 11.5% had other gram positive
bacteria, 15.4% had gram-negative bacteria, and 3.8% had tuberculus infection. In the culture-negative sub-acute and
chronic group (36 of 62), 23 patients received Cefazolin, nine patients received Cloxacillin, and four patients received
Clindamycin. Successful results were 69.9%, 66.7% and 75%, respectively.

The present study reflects that the incidence of culture-negative, sub-acute and chronic septic arthritis is approximately
58.1%. The first-line class of antibiotics remains the appropriate antibiotic choice for these patients because they are still
effective for treatment of septic arthritis in up to 70% of all cases.
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Septic arthritis is a common, but very serious
orthopedic condition that results in high rates of
morbidity and mortality(3,4). Patients who do not receive
appropriate and timely treatment will likely experience
irreversible joint damage perhaps leading to permanent
disability. Both accurate diagnosis and precise
treatment are necessary to preserve joint longevity and
function(5,6). In the past, study findings reported that
gram-positive bacteria, most notably Streptococcus
and Staphylococcus aureus, were the common
pathogens found in septic arthritis in adults. Gram-
positive bacteria were followed in levels of incidence
by gram-negative bacteria, anaerobic bacteria, and

rarely, mycobacteria and fungal infection(7). To date,
the “gold standard” for diagnosing septic arthritis is
still based on a synovial fluid culture. However many
studies have reported that only 30-60% of the bacterial
cultures taken in cases of sub-acute and chronic septic
arthritis come out as positives(4,8,9). This negative result
sometimes misleads physician as to whether the
antibiotic used is appropriate or not.

Therefore, the present study was designed
to assist in answering two questions: 1) what is the
incidence rate of culture-negative septic arthritis in a
tertiary referral hospital and, 2) what is the rate of
effectiveness of first-line antibiotics for the treatment
of sub-acute and chronic septic arthritis.

Material and Method
The present study was undertaken at the

orthopedic surgery department in a tertiary care hospital
in Bangkok, Thailand. The researchers retrospectively
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reviewed the medical records of patients who were
surgically treated for septic arthritis over the past 10
years.

One hundred fifty-three patients were
identified and included in the study. Septic arthritis
was diagnosed using 2 of the 3 following laboratory
criteria: positive joint gram stain, Joint WBC >50,000
cell/ml(10), gross joint purulent (thick, cloudy joint fluid).
Sub-acute and chronic septic arthritis are characterized
by either or both: onset of painful joint swelling and/or
a fever that came on more than 2 weeks before patient
hospitalization. The exclusion criteria include any one
of the following conditions: open wound deep to the
joint, infection close to prosthetic implant, and patients
with concurrent osteomyelitis. Sixty-two patients met
the inclusion criteria and were included in the present
study.

All patients received surgical debridement and
drainage within 24 hours and a routine bacteria culture
was taken and sent to the lab for analysis. All patients
in this group were treated with first-line antibiotics,
including Cloxacillin, first generation cephalosporins
(Cefazolin), or Clindamycin, if the patient had a history
of allergy to penicillin. Antibiotics were started
immediately after specimens were collected intra-
operatively.

The present then reassessed clinical outcome
1 week after surgery. If clinical symptoms were not
improved after 1 week, the antibiotic was changed to
3rd generation cephalosporin, Vancomicin, or
Meropenam. The patient was then re-evaluated 1 week
later, consistent with the initial assessment protocol.

Successful treatment was declared if the
patient met 3 of 4 clinical criteria: 1) no fever (37.8 degree
Celsius), 2) improved pain with more than 5 of 10 VAS
score, 3) no joint effusion, and 4) no joint inflammation
(wound warm and red). Clinical outcomes were assessed
at 1 week, 6 weeks, and 3 months after surgery. 72 hours
to 1 week after surgery, the culture (negative or positive)
was identified. In the culture-positive group, we
changed the antibiotic as indicated by this finding. In
the culture-negative group, first-line antibiotic therapy
was continued as long as the patient was improving
according to 4-point criteria, as outlined immediately
above.  However, if the patient did not improve, again
according to the 4-point criteria assessment, then the
antibiotic was changed to another group, such as 3rd

generation cephalosporin, Vancomycin or Meropenam.

Results
One hundred fifty-three patients were

diagnosed with septic arthritis. Sixty-two of 153 patients
were diagnosed as sub-acute or chronic septic arthritis
(21 sub-acute and 41 chronic).

Joint fluid culture was positive in 26 of 62
patients (41.9%) and negative in 36 of 62 patients
(58.1%). The result for culture positive were 11
Streptococcus (42.3%), 7 Staphylococcus aureus
(26.9%), 3 other gram positive bacteria (11.5%), 4 gram
negative bacteria (15.4%), and 1tuberculus infection
(3.8%).

In culture-negative sub-acute and chronic
septic arthritis (36 patients), 23 patients received
Cefazolin, 9 patients received Cloxacillin and 4 patients
received Clindamycin.

Patients who received first-line antibiotics that
primarily cover gram-positive bacteria were clinically
assessed at 1 week after treatment. Of the patients who
received Cefazolin, 16 of 23 cases (69.6%) were defined
as successfully treated. However, 7 of 23 cases (30.4%)
in this group needed to change antibiotics: 4 to
Vancomicin, 2 to Meronem, and 1 to Certriaxone. In the
group of patients that was treated with Cloxacillin, 6 of
9 (66.7%) responded, 2 of 9 (22.2%) converted to
Vancomicin, and 1 (11.1%) converted to Ceftriaxone. In
the group of patients that received Clindamycin, 3 of 4
(75.0%) responded, with 1 patient (25.0%) being
converted to Ceftriaxone. Overall, 25 of 36 patients
(69.4%) diagnosed with sub-acute and chronic
septic arthritis, were successfully treated with first-line
antibiotics.

Discussion
Acute septic arthritis is common in general

daily practice. The treatment for this condition is
difficult because of many confounding factors(6,10).
Many patients suffer from acute septic arthritis that
did not receive proper case management, such as
inadequate antibiotic or drainage. Many of these cases
progress to sub-acute and chronic septic arthritis, which
are far more difficult to treat. From our study, the
incidence of sub-acute and chronic septic arthritis is
relatively high as compared to other studies(11,12), likely
because Siriraj Hospital is a referral center. All cases
that are referred are usually either complicated, delayed-
in-treatment, or only partially treated. In this study, the
incidence of culture negative sub-acute and chronic
septic arthritis in all patients is about 58.1% (36 of 62
cases). However, if we compare the results of our study
to investigations performed in other referral hospitals,
the results are not different from any other reports(3,4,6).

In general, once a patient has been diagnosed
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with septic arthritis, a treatment comprised of
immobilization, surgical drainage, and antibiotic therapy
would start immediately(2,6). Physicians always suggest
empirical antibiotics such as cloxacillin, first generation
cephalosporin, or clindamycin(6,10), provided the patient
does not have contraindications. This protocol is
followed because 58.1% of cases of septic arthritis are
culture-negative.

The present study found the effectiveness of
first-line antibiotic drugs for the treatment of culture-
negative septic arthritis to be 69.4%. These findings
give us an overall assessment of the effectiveness of
current treatment protocols for patients with culture-
negative septic arthritis. In addition, we found that
Cefazolin, Cloxacillin, and Clindamycin have response
rates of about 69.57%, 66.7%, and 75%, respectively.
These findings may provide added guidance regarding
choice of antibiotic for patients with culture-negative
septic arthritis.

Limitations of the present study include a
limited sample size of patients and the fact that none of
the septic arthritis patients in the present study had
implants or prostheses. Indeed, the results of the
present study may not necessarily apply to implant-
related septic arthritis.

Conclusion
The present study reflects that the incidence

of culture negative sub-acute and chronic septic
arthritis is approximately 58.1%. Antibiotics such as
Cefazolin, Cloxacillin, and Clindamycin are still
recommended as appropriate first line antibiotics for
the treatment of culture negative sub-acute and chronic
septic arthritis, because they are still effective for the
treatment of septic arthritis in up to 70% of all cases.
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  ⌦     

⌦⌫⌫⌦⌫
⌫⌦⌫⌫


