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Objective: The aim of this study was to evaluate the relation between arthroscopic findings and
functional outcomes in patients with septic arthritis of the knee joint, treated with arthroscopic
debridement and irrigation.
Methods: Twenty patients (17 male, 3 female; mean age: 31 years [5-63 years]) with knee sep-
tic arthritis treated with arthroscopic debridement and irrigation in our clinic between 2004-2007
were included in the study. The decision for arthroscopic debridement was made based on the
clinical findings, erythrocyte sedimentation rate, C-reactive protein level and the aspiration of the
affected knee. During the arthroscopic debridement, the joint was staged according to Gachter
criteria. Continuous irrigation system was set up for all cases following surgery. After the sur-
gery, the Bussiere functional scale was used for clinical evaluation. The mean follow-up period
was 29±11months (range 13-54 months). The McNemar test was used in comparing the results.
The Spearman correlation coefficient was used in the correlation analysis. The level of signifi-
cance was set at 0.05. 
Results: The culture was positive in 3 cases, and negative in 8 cases who exhibited gram (+)
cocci in gram stains. In nine cases, cultures were negative and no microorganisms were detect-
ed in gram stains. According to the arthroscopic Gachter classification, 4 cases (20%) were Stage
1, 10 cases (50%) were Stage 2, 5 cases (25%) Stage 3 and 1 case (5%) was Stage 4. There was
a statistically significant difference between the mean functional score of the knees with differ-
ing Gachter stages (McNemar test, p=0.003). There was a statistically significant and strong cor-
relation between Gachter score and functional results (correlation coefficient: 0.780; p<0.001). 
Conclusion: Advanced arthroscopic findings are associated with poor functional results in
patients with septic arthritis of the knee joint. In addition, the time between the initial symptoms
and the surgery directly affects the functional results.  
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The incidence of septic arthritis is between 0.034-
0.13% and approximately half occur in knee joints.[1]

Septic arthritis causes rapid and permanent joint
damages and consequently causes poor functional
results, therefore the treatment should begin immedi-

ately once the diagnosis is made. The mortality rate
has been reported as 3 to 29%.[2] The type of the
microorganism and the accompanying pathologies
have an impact on the results.[3,4] Septic arthritis diag-
nosis is made based on clinical findings such as fever,
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local hyperemia, joint effusion, joint fluid analysis,
blood tests and imaging studies. After the diagnosis
drainage of the joint fluid, irrigation and debridement
and appropriate antibiotherapy are compulsory for
successful results.[5] Surgical treatment methods are
suggested in addition to the medical treatment meth-
ods. In the past, repeated needle aspirations or irriga-
tion and debridement of the joint had been performed
with open arthrotomy.[4] While septic arthritis was
successfully treated with these methods, the function-
al results were not satisfactory.[6,7]

Arthroscopy, a minimally invasive method, has
the advantages of both methods mentioned above. It
became very popular for the treatment of septic arthri-
tis.[8] Additionally, it was reported that most functions
of the knee joints were recovered after arthroscopic
debridement and irrigation.[1,9] It was shown that the
duration between initial symptoms and surgery had an
impact on the outcomes of septic arthritis of the
knee.[10] It was reported that the intraoperatively
Gachter staging might have had an impact on postop-
erative functional classification of Bussiere.[11]

The aim of this study was to evaluate the relation
between arthroscopic findings and functional out-
comes in patients with septic arthritis of the knee joint,
treated with arthroscopic debridement and irrigation.

Patients and methods
Between 2004-2007, twenty patients (17 men, 3
women; average age 31; distribution 5-63 years),
who underwent arthroscopic drainage and irrigation

for the septic arthritis of the knee. One patient, who
had been previously diagnosed with distal femur
osteomyelitis, was excluded from the study. Patients
who had previous trauma or surgical history were
not included in the study. During the follow-up, the
parameters, such as the age, sex, operated side, risk
factors (diabetes mellitus, alcoholism, and systemic
diseases), and the mean time between initial symp-
toms and joint aspiration and the mean time between
initial symptoms and surgery were recorded. 

The septic arthritis diagnosis was made based on
clinical findings, erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP) levels and the
increase of white blood cell (WBC) count in the joint
fluid.[12] Additionally, joint aspiration for direct micro-
biologic inspection and culture was obtained from all
patients before treatment.

During the arthroscopic surgery, standard antero-
medial and anterolateral portals were used. First,
joint fluid was drained with the arthroscopic cannu-
la (Fig. 1). Afterwards, the joint debridement was
performed to remove the fibrin deposits and necrot-
ic tissues. Arthroscopic irrigation was performed
with 3000 cc ringer lactate solution, using manual
pressured liquid sets. Solutions with antibiotics or
antiseptics had not been used during the irrigation.
Gram staining, bacterial culture and antibiotics sen-
sitivity tests were performed with the joint fluid and
synovial tissue. Two drains were inserted from
medial suprapatellar (incoming) and lateral infrap-
atellar (outgoing) portals for the continuous lavage

Fig. 1. Drainage of the purulent joint fluid by the arthroscopic
cannula. [Color figure can be viewed in the online issue,
which is available at www.aott.org.tr]

Fig. 2. Establishment of the irrigation system postoperatively.
[Color figure can be viewed in the online issue, which is
available at www.aott.org.tr]
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system (Fig. 2). The irrigation of the knee was con-
tinued for 3 days with 3000 cc ringer lactate per day.
The medial suprapatellar drain was removed on the
third postoperative day. The lateral infrapatellar
drain was removed on the fifth postoperative day. 

Postoperatively, double antibiotics consisting of
first generation cephalosporins and aminoglyco-
sides, were administrated intravenously for all
patients. While the aminoglycosides was adminis-
trated for a week, cephalosporin was administrated
for 6 weeks (1 week intravenously, 5 weeks orally). 

Assessment criteria 

Cartilage damage, detected during the operation,
was classified with Gachter criteria[13] (Table 1 and
Fig. 3). According to these criteria, patients are cat-
egorized as Stage 1, 2, 3 or 4. After surgery, patients
were assessed with the functional evaluation scale
described by Bussiere,[14] and classified as excellent,
good, fair or poor (Table 2). Additionally, the corre-
lation between the results of both evaluation scales
was examined statistically. The mean follow-up
period was 29 (range, 13 to 54) months.

Bussiere’s functional scores and differing
Gachter stages of the patients was compared with the
McNemar test. The Spearman correlation coefficient
was used in the correlation analysis. The level of sig-
nificance was set at 0.05.

Results
The average follow-up period was 29 months (range
13 to 54 months). Nine patients suffered in the left
knee and 11 in the right. There were various risk fac-
tors in 7 patients: three had diabetes mellitus, 1
rheumatoid arthritis, 1 respiratory tract infection, 1
arterial septal defect and 1 graft-versus-host disease.
Thirteen patients had no predisposing factors. The
average time between the initial symptoms and the
aspiration was 2±1.09 days (range 1 to 4 days), and
the average time between the initial symptoms and the
operation was 4±1.3 days (range 1 to 7 days). The
average WBC value of the cases was 12200±5200
(6000-27800) per cubic millimeter, the average CRP
level was 49±25 (10.1-98.7) mg/L and the average
ESR was 72±21 (30-110) mm/h. Three patients’ cul-
ture was positive. Eight patients’ culture was nega-
tive, but gram (+) cocci were detected on microscop-

ic examination of the aspirate. In one case, the bacte-
ria, isolated by the microbiological culture, was
Staphylococcus aureus, in another, group-A beta
hemolytic streptococcus and in three other cases,
Pseudomonas aeruginosa were isolated. Nine
patients’ cultures were negative and no bacteria was
detected during the microscopic direct examination of
the aspirate. The patient, with Pseudomonas aerugi-
nosa, had Type 1 diabetes mellitus for 10 years. The
etiology of septic arthritis was a hematogenous,
spread in 18 patients and iatrogenic in 2. 

Fig. 3. Evaluation of the cartilage structure.

Stage 1 Blurred effusion, hyperemic synovium   

Stage 2 Purulent effusion, fibrin deposits, hypertrophic synovium

Stage 3 Synovial adhesions, necrotic areas in the synovium and 
cartilage

Stage 4 Diffuse necrosis in the cartilage, bone erosion and 
osteolysis

Table 1. Gachter criteria.

Excellent Pain-free full range of motion. 
No recurrence in follow-ups. 

Good Occasional minimal pain, but full range of motion. 
No recurrence in follow-ups.

Fair Frequent moderate pain. Occasional joint effusion. 
Limited range of motion, with less than 1200 flexion, 
and with a flexion contracture, less than 100       

Poor Continuous severe pain, effusion, severe limitation 
in the range of motion, with less than 900 flexion, 
and with a flexion contracture, more than 100

Table 2. Bussiere functional evaluation scale.
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All patients had arthroscopic debridement and
irrigation. Continuous irrigation was performed for 3
days after the operation. The patient with diabetes
mellitus had poor results on the Bussiere scale and
underwent a revision arthroscopy for debridement
and irrigation. This patient had a limited range of
motion at the last follow-up. On average, 9 liters of
solution (range 6 to 12 liters)  was used for irrigation
during the arthroscopy. In 3 patients, with synovial
hypertrophy, synovectomy was performed. In the
other patients, only synovial biopsy was taken for
pathology and culture. The surgical procedure lasted
approximately 32 minutes (range 23 to 44 minutes).

According to the Gachter staging; 4 patients
(20%) were Stage 1, 10 patients (50%) were Stage 2,
5 patients were Stage 3 (25%) and 1 patient (5%)
was Stage 4.

The patients’ complaints and signs disappeared in
the early postoperative period. All patients except
one, who had a revision arthroscopy, had good
results after rehabilitation. 

The clinical evaluation of the patients in the last
follow-up was performed by the Bussiere and
Beaufils’ functional evaluation scale. The results of
13 patients (65%) were excellent, 5 patients (25%)
were good, 1 patient was fair (5%) and 1 patient
(5%) was poor. The functional evaluation results
were different in various Gachter stages (McNemar
test, p=0.003). A statistically significant and strong
correlation was detected between the Gachter stages
and functional results. (correlation coefficient:
0.780; p<0.001) (Table 3). 

Discussion
A treatment algorithm has not been established for
the knee septic arthritis yet. Four important points

are emphasized for successful results:[15] early diag-
nosis and treatment, proper joint drainage, appropri-
ate systemic and oral antibiotherapy, and early reha-
bilitation. Joint pressure decreases with drainage,
which is the first step of treatment. Thus, the pain is
resolved and the negative effects of the increased
intra-articular pressure on the cartilage and the blood
circulation are diminished.[16] The irrigation, after the
drainage, washes out the necrotic deposits, bacteria
wastes and enzymatic products. In addition, by pre-
venting adhesions, it improves the joint’s range of
motion.[16]

Joint drainage can be performed with a single or
a repetitive aspiration, arthroscopy or arthrotomy.
The advantage of the arthroscopy, compared to the
aspiration, is the ability to perform the irrigation and
debridement by visualizing the joint surfaces. The
advantage of the arthroscopy, compared to the open
debridement, is better functional results and the
decrease of morbidity.[17] The success ratio for elim-
inating infection by arthroscopic debridement and
irrigation, in patients with septic arthritis, was
reported to be between 79% and 100%.[18,19] In our
study, the treatment of infection with one session of
arthroscopic debridement and irrigation was suc-
cessful by 95%. Only one patient needed a second
arthroscopic debridement and irrigation.

It is reported that the time between initial symp-
toms and the operation is an important prognostic
factor.[10] Wirtz et al.[10] reported that the results of the
patients, who had 12 days or less between initial
symptoms and the operation, were more successful.
In our study, delayed arthroscopy was consistent
with poor results. 

It is reported that the amount of the intra-articu-
lar lesions, during the arthroscopy, has an impact on

Gachter stages

Bussiere classification Stage 1 Stage 2 Stage 3 Stage 4

Excellent 4 0 0 0

Good 9 0 1 0

Fair 0 5 0 0

Poor 0 0 0 1

McNemar test: p=0.003; Spearman correlation coefficient: 0.78; p<0.001

Table 3. The correlation between intraoperative Gachter stages and functional outcomes according
to Bussiere classification.
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success.[11] Stutz et al.[11] reported that the success
rates were 96, 95 and 67%, respectively, in patients
with Gachter stages I, II and III. In our study, the
relation between the Gachter staging and functional
results was consistent with the literature. It was also
shown that the functional results of patients with
lower Gachter stages were better. In our study, the
patient with the Gachter Stage 4 had the worst prog-
nosis. 

Bussiere et al.[14] reported that the results were
worse in older patients and patients with multiple
organ insufficiencies. Balabaud et al.[2] reported that
age, sex, extremity, preoperative risk factors, previ-
ous surgery and the microorganisms responsible for
the etiology, had no effect on the results. In our
study, the patients with poor functional results were
older and had diabetes mellitus and osteoarthritis. In
addition, these patients’ microbiological culture was
positive, while others had negative results in the syn-
ovial fluid. However, there were not enough patients
to conclude that such factors directly have an impact
on the results. 

It is possible to make a partial and sub-total syn-
ovectomy with arthroscopy.[20] Even though some
authors do not recommend synovectomy, many pre-
fer it, due to the synovial inflammation.[21]

Experimental and clinical studies showed that syn-
ovectomy was beneficial during the early stages of
treatment.[22] We applied synovectomy on patients
with synovial hypertrophy. 

After the operation, continuous irrigation-
drainage system is recommended for cleaning enzy-
matic products and necrotic material.[20] Debris mate-
rial can prolong the destruction of cartilage, even if
the joint could be sterilized. The irrigation-drainage
system was recommended for periods from 2 to 6
days, but it can also be applied for more than a
week.[17] We applied the irrigation-drainage system
for three days, after surgery. Some authors advised
to add antibiotics or antiseptic in the irrigation solu-
tion.[9] However, as these solutions may cause a
chemical synovitis and pain, balanced electrolyte
solutions was recommended for mechanical clean-
ing.[20] Since the Staphylococcus aureus, the most
frequent cause of septic arthritis, may localize intra-
cellularly, the irrigation solution may not be effec-
tive. Therefore, we preferred balanced electrolyte
solutions for irrigation.

Many studies reported that postoperative early
motion had a positive effect on the functional
results.[23] We started joint motion on the first day after
surgery. We thought that early joint range of motion
had significant impact on the functional results. 

In the literature, there is limited information
about the most appropriate antibiotic regimen.
Intravenous antibiotherapy is the common treatment
at the onset of septic arthritis.[24] There was no con-
sensus on the duration of the antibiotherapy. The
general recommendation is for 6 to 12 weeks.[25] We
used parenteral antibiotics for one week and orally
for 5 weeks, for a total of 6 weeks.

As a result, septic arthritis can be diagnosed with
clinical judgment and joint aspiration during the
early period. The functional results of patients with
lower Gachter stages, during the arthroscopy, were
more successful than the functional results of
patients with a higher Gachter stage. As stated in
many studies, the time between the initial symptoms
and the operation has a direct effect on the function-
al results. 

Conflicts of Interest: No conflicts declared.
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