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Pseudomonas aeruginosa septic arthritis of knee
after intra-articular ozone injection
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INTRODUCTION

Septic arthritis (SA) is serious disease affecting
joint spaces, synovial fluid, and articular carti-
lage, and carries a high potential for permanent
joint damage and considerable loss of the joint
function (Gallucci et al., 2007; Geirsson et al.,
2008). 
The main risk factors for SA are age older than
60 years, recent bacteremia, rheumatoid arthri-
tis, osteoarthritis, immunosupressive therapies
and diabetes mellitus (Matteson et al., 1990).
The most common etiologic agent of SA is
Staphylococcus aureus and gram negative bacil-
li account for approximately 10 to 20% of cases.
Among the gram negative bacilli, coliform bac-
teria, particularly Escherichia coli, are the most
commonly isolated microorganisms. 
Pseudomonas aeruginosa an important patho-
gen in intravenous drug users and has a parti-
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cular affinity for fibrocartiloginous articular
structures.
There are several possible routes of joint invasi-
on by microorganisms, including hematogeno-
us spread, direct inoculation with a penetrating
injury or iatrogenic causes like theraupetic jo-
int aspirations or injections. 
Therapeutic joint injections such as intrafora-
minal or intraarticular applications of ozone,
steroids or joint viscous supplements may in-
crease the risk of joint infections. 
Ozone therapy is a common procedure that is
cost-effective and simple and it is widely used
in outpatient clinics for acute and chronic pa-
inful diseases of joints. It has been shown to ha-
ve satisfactory clinical results with minimal
complication rates. 
Ozone theraphy is preferred method as it pro-
vides a rapid decrease in pain with reduced in-
flammation and early mobilization (Bocci et al.,
2004; Gallucci et al., 2007). 
Despite these beneficial effects, it should be kept
in mind that local complications such as septic
arthritis can occur.
This report is of a unique case of P. aeruginosa-
septic arthritis following intra-articular ozone
injection that occurred in an immunocompetent
patient with no risk factors.

We describe a case of septic arthritis caused by Pseudomonas aeruginosa in an immunocompetent patient following
intra-articular ozone injection into the knee. To the best of our knowledge, and after considering the current literatu-
re, we believe this case is unique as no other reports of septic arthritis caused by P. aeruginosa following intra-articu-
lar ozone injection has been made.
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CASE REPORT

A 83-year-old man was admitted to the
Department of Infectious Disease and Clinical
Microbiology of Bucak State Hospital due to the
chief complaint of pain and increased warmth at
his left knee with moderate swelling. His medi-
cal reports revealed no serious condition other
than increase in blood pressure under irbesartan
plus hydrochlorothiazide and metoprolol treat-
ment. However, he had been treated with intra-
articular ozone for grade 3 gonarthrosis three
weeks ago at a private doctor’s office.The pro-
cedure was performed through intra-articular
injections into four regions of the each knee.
Four days after intra-articular ozone injections,
the patient suffered from pain on the superior
aspect of his left knee. In order to decrease pa-
in, his doctor prescribed a non-steroidal anti-in-
flammatory drug and recommended cold com-
press treatment over his left knee. However his
clinical symptoms were not resolved by this
symptomatic management.
On admission, his physical examination showed
normal vital signs with no fever. Examination
of the respiratory, cardiovascular and abdomen
systems were also unremarkable. His skeletal
examination revealed pain associated with dec-
reased range of motion, marked increase in jo-
int temperature besides redness and swelling of
his left knee.
Laboratory evaluation showed the white blood
cell count (WBC) (7600/ mm3) and hemoglobin
levels (12.6 g/dl) in normal range, however the
sedimentation rate (86 mm/h) and C-reactive
protein levels were high (11.3 mg/dl).
Radiological evaluation demonstrated a mild ef-
fusion in his left knee in X-ray roentgenogram.
Joint aspiration was performed for the diffe-
rential diagnosis of septic arthritis on the same
day and the aspirate was cloudy in apperance.
The WBC count was 74.280/mm3 with neutrop-
hilic predominance (92%). The gram stain sho-
wed 7-8 polymorphonuclear leukocytes per fi-
eld of magnification, but no microorganisms.
The aspirate was also inoculated on blood agar,
eosin-methylene-blue agar and chocolate agar
and into blood culture bottle. At the same time
blood and urine cultures were obtained. Next
day, arthroscopic drainage and irrigation of the
knee were performed with normal saline soluti-

on in the operating room. Ampicillin/sulbactam
therapy (2 g every 6 h) was also administered
empirically.
The culture of the aspirates yielded P. aerugino-
sa. The isolate was also sent to the Akdeniz
University Hospital, where similar results were
reached diagnosing P. aeruginosa by both con-
ventional methods and BD Phoenix automated
system (Becton Dickinson, USA). In accordance
to Clinical Standarts of Laboratory Institute
(CLSI) recommendations, susceptibility tests
were performed by using BD Phoenix automa-
ted system (Becton Dickinson, USA). MIC re-
sults of the microorganism indicated suscepti-
bility to amikacin (≤8 mg/L), aztreonam (8
mg/L), cefepime (4 mg/L), cefaperazone-sulbac-
tam (8/8 mg/L), ceftazidime (2 mg/L), ciproflo-
xacin (≤0.5 mg/L), gentamicin (≤2 mg/L), imi-
penem(2 mg/L), levofloxacin (≤1 mg/L), mero-
penem (≤1 mg/L), piperacilin (≤4 mg/L) but re-
sistance to trimethoprim-sulfamethoxazole
(>2/38 mg/L). The blood and urine cultures did
not yield any proliferation for microorganisms,
moreover P. aeruginosa could not be isolated
from any other site.
According to the culture results, the current an-
tibiotic treatment was modified to intravenous
piperacillin-tazobactam. After the completion of
one week’s antibiotic treatment, the patient’s cli-
nical findings and laboratory results led to a reo-
peration providing irrigation of the intrarticu-
lar region and yielding samples for further mic-
rosopic and culture evaluation. Both gram sta-
ins and culture findings were negative for isola-
ting any other microorganisms. The range of
motion in the knee was rapidly improved in
three days after second arthroscopic irrigation
as well as CRP levels decreased to normal levels
at 12th day of antibiotic therapy.
The patient was discharged home after three we-
eks of intravenous antibiotic therapy and main-
tained on 750 mg oral ciprofloxacin twice daily
for one week. One month after the therapy, fol-
low-up examination showed no signs of active
disease and medical condition was good. 

DISCUSSION

Nowadays, the growing the number of arthros-
copies, use of intra-articular steroids and joint-
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viscous supplements increase the risk of joint
infections and the incidence of SA. Organisms
can be introduced into the joint space during
these invasive procedures. Clinical signs of SA
can appear within two weeks after arthrocente-
sis/arthroscopy or within 6 months after open
joint surgery (Geirsson et al., 2008; Marmor et
al., 2009).
The most common causative organism for SA is
Staphylococcus aureus. Following S. aureus,
Streptococcus spp are the next most commonly
isolated bacteria in adult patients with SA. Other
rare microorganisms are as follows; Neisseria
gonorrhoeae (frequent in young, sexually active
adults), gram negative bacteria (e.g. E. coli) and
P. aeruginosa which are commonly seen in pati-
ents with underlying medical conditions. P. ae-
ruginosa rarely causes SA, is generally found in
the commensal of the skin, mucous membranes
and intestinal tract of humans (Gifford et al.,
1975; Bishara et al., 2000; Calza et al., 2002). SA
caused by P. aeruginosa usually occurs in im-
munocompromised patients, intravenous drug
abusers, patients who have suffered traumatic
events or in those undergoing invasive proce-
dures. To best of our knowledge, this case report
is the first report of SA due to P. aeruginosa af-
ter intra-articular ozone injections. 
Ozone therapy is widely used for management
of lumbar disk herniations since the late 1990s.
Ozone therapy has also been reported as more
effective than steroids in many published artic-
les (Bocci et al., 2004; Muto et al., 2004) by che-
monucleolytic effects of oxygen-ozone mixture.
Ozone is an unstable form of oxygen, which has
antiseptic, disinfectant and antiviral effects. It
reduces inflammation, improves microcircula-
tion, inhibits the synthesis and release of pros-
taglandins, bradykinin and various algogenic
molecules (Bocci et al., 2004; Muto et al., 2004;
Gallucci et al., 2007). 
Despite the beneficial effects of ozone, intra-ar-
ticular injection is still an invasive procedure
contacting sterile joint space with outer milieu.
Once the synovium is infected, the injuries be-
gin to worsen particularly with rapid destructi-
on of the articular cartilages (Gallucci et al.,
2007). 
To prevent irreversible the damage in the joint
space, early diagnosis of the infection and ma-
nagement with appropriate treatment is crucial.

The presented case is the first report of septic
arthritis caused by P. aeruginosa after intraarti-
cular ozone injection in an immunocompetent
patient with no medical history of intravenous
drug abuse, recent hospitalization or chronic di-
seases like rheumatoid arthritis. There are only
a few published cases of SA caused by P. aerugi-
nosa. Most of these cases, as expected, occured
in high-risk patients with underlying medical
conditions such as diabetes mellitus, chronic
cardiac diseases, blood stream or urinary tract
infections and malignancies (Gifford et al., 1975;
Walton et al., 1985; Matteson et al., 1990; Bishara
et al., 2000; Mohan et al., 2005; Keynes et al.,
2009). SA of knee joint is rare but the compli-
cation of arthroscopy or therapeutic joint injec-
tions are dreaded (Gallucci et al., 2007).
In conclusion, the incidence of SA will increase
in the future as the number of intra-articular in-
jections increases. Being aware of the risk re-
garding joint damage, prior prevention efforts
with special emphasis on preoperative steriliza-
tion tecniques during invasive procedures to the
joints is extremely important. Physcians must
be alerted to the possibility of infections due to
unusual microorganisms after open trauma, sur-
gery or intra-articular invasive procedures.

REFERENCES

BıSHARA J., ROBENSHTOK E., SAMRA Z., PıTLıK S. (2000).
Prosthetic knee septic arthritis due to
Pseudomonas stutzeri. Can. J. Infect. Dis.11 (6),
329-332.

BOCCI V. (2004). Ozone as Janus: this controversial
gas can be either toxic or medically useful.
Mediators Inflamm. 13 (1), 3-11.

CALZA L., MANFREDI R., MARINACCI G., FORTUNATO L.,
CHIODO F. (2002). Community-acquired Pseudo -
monas aeruginosa sacro-iliitis in a previously
healthy patient. J. Med. Microbiol. 51, 620-622.

GALLUCCı M., LıMBUCCı N., ZUGARO L., BARıLE A.,
STAVROULıS E., RıCCı A., GALZıO R., MASCıOCCHı C.
(2007). Sciatica: treatment with intradiscal and
ıntraforaminal ınjections of steroid and oxygen-
ozone versus steroid only. Radiology. 242 (3), 907-
913.

GEıRSSON A.J., STATKEVıCıUS S., VıKıNGSSON A. (2008).
Septic arthritis in Iceland 1990-2002: increasing
incidence due to iatrogenic infections. Ann.
Rheum. Dis. 67, 638-643.

GıFFORD D.B., PATZAKıS M., IVLER D., SWEZEY R.L.
(1975). Septic arthritis due to pseudomonas in he-

Septic arthritis due to ozone injection 347



roin addicts. J. Bone. Joint. Surg. Am. 57, 631-635.
KEYNES S.A., DUE S.L., PAUL B. (2009). Pseudomonas

arthropathy in an older patient. Age Ageing. 38,
245-246.

MARMOR S., FARMAN T., LORTAT-JACOB A. (2009). Joint
infection after knee arthroscopy: medicolegal as-
pects. Orthop. Traumatol. Surg. Res. 95, 278-283.

MATTESON E.L., MCCUNE W.J. (1990). Septic arthritis
caused by treatment resistant Pseudomonas cepa-
cia. Ann. Rheum. Dis. 49, 258-259.

MOHAN S.S., SYED F., CUNHA B.A. (2005). Pseudomonas

aeruginosa septic arthritis treatment failure with
ceftazidime and amikacin in a chronic hemodi-
alysis patient successfully treated with merope-
nem. Infect. Dis. Clin. Pract. 13, 200-202.

MUTO M., ANDREULA C., LEONARDı M. (2004).
Treatment of herniated lumbar disc by intradis-
cal and intraforaminal oxygen-ozone (O2-O3) in-
jection. J. Neuroradiol. 31, 183-189.

WALTON K., HıLTON RC., SEN RA. (1985). Pseudomonas
arthritis treated with parenteral and intra-articu-
ler ceftazidime. Ann. Rheum. Dis. 44, 499-500.

348 D. Seyman, N.S. Ozen, D. Inan, G. Ongut, D. Ogunc


