
Septic arthritis (SA), also known as pyogenic arthritis or
suppurative arthritis1), is a joint inflammation that develops
secondary to infectious causes2). This condition is most fre-
quently caused by bacteria; other causes of SA include fun-

gal infections, mycobacterial, viral, and other pathogens3).
The monoarticular type of this disease is more common
(90%)4) and involves one large joint such as the knee or hip3).
SA of the hip is more common in children3,5).

Different etiologic agents can be considered based on the
age group and underlying medical condition2-4). However,
SA is often caused by gram-positive bacteria6), particular-
ly Staphylococcus aureus4). Klebsiella pneumoniae and
Enterobacter cloacae, two gram-negative bacteria, are mem-
bers of the Enterobacteriaceae family. SA caused by K. pneu-
moniae is an infrequent condition6) and has only been report-
ed in certain conditions such as trauma, neonates, elderly,
intravenous drug abuser, and immunocompromised patients7).
E. cloacae-associated SA is rare and usually occurred after
invasive surgical procedures and traumatic patients8). Common
causes of SA include the following: Kingella kingae in
patients with a previous history of upper respiratory tract
infection9), Streptococcus pneumonia and gram-negative enteric
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organisms in neonates10), Haemophilus influenzae type B
(Hib) in unvaccinated children11), Neisseria gonorrhoeae in
adolescents with a history of sexual activity or sexual abuse12),
and Salmonella species in patients with sickle cell disease13).

SA in children is associated with a high rate of morbid-
ity and mortality, thus urgent diagnosis and treatment are
required14). The potential for joint destruction, avascular
necrosis, bacteremia, and finally sepsis is high13). SA of the
hip joint usually mimics other musculoskeletal diseases
such as osteoarthritis exacerbation, psoas tendinopathy, pir-
iformis syndrome, etc.6,7) or tumors like fibrous dysplasia,
solitary bone cyst, osteoid osteoma, chondroblastoma, giant
cell tumor, osteochondroma, aneurysmal bone cyst, and
Langerhans cell histiocytosis15); therefore, diagnosis is a chal-
lenge for general orthopedic surgeons or even hip surgeons.

The aim of this study was to report on a healthy male ado-
lescent with SA of the hip caused by K. pneumoniae and E.
cloacae complex.

CASE REPORT

A 17-year-old male presented to our center complaining
of episodes of fever and chills lasting one month, approx-
imately 6-kg weight loss, pain in his left hip, and limping
due to an antalgic gait. The pain was non-radiating, and
progressive in severity, which was associated with refusal
to move the left hip and inability to bear weight.

The symptoms started with sudden pain; two days later,
he presented to a general practice clinic where he received
oral acetaminophen 325 mg every 6 hours, without further
assessment. After 3-4 days, the patient developed other symp-
toms, and, unfortunately, he did not visit a specialist during
this period and arbitrarily used azithromycin 250 mg every
12 hours. He denied history of trauma, surgery, sexual activ-
ity, drug abuse, and underlying disease. His family history
was unremarkable.

Upon arrival, he had a high fever (39。C axillary) and he
appeared to be ill. Swelling, warmth, brief erythema, and
severe tenderness in the lateral of the left hip were observed
on physical examination. In addition, he was not able to per-
form an active straight leg raise and range of motion was
painful. The examination of his remaining musculoskele-
tal system and other organs showed normal findings.

The results of the laboratory test showed a normal white
blood cell count (10.8×103/μL) with neutrophilic predom-
inance (78.2%-8,445.6/μL). An increased erythrocyte sed-
imentation rate (ESR) (81 mm/hr) and C-reactive protein
(CRP) (64 mg/L) were also noted. The hemoglobin level

was 11.3 g/dL and blood culture was negative.
A pelvic X-ray, computed tomography (CT) scan, and

magnetic resonance imaging (MRI) were requested. A con-
centric hyper-dense mass measuring approximately 2×1
cm was observed in the central part of the femoral neck on
the pelvic X-ray. The cartilage of the femoral head and
acetabulum was normal, with no evidence of degenerative
changes. A tubular hypo-dense area with hyper-dense foci
was observed at the head of the left femur on the CT scan.
Pelvic coronal T1 sequence MRI detected an abnormal bone
marrow low signal intensity at the left femoral neck and
proximal part of the body. In addition, on pelvic axial T2-
Fat Sat sequence MRI, a heterogeneous signal was observed
around the proximal left femur and left femoral neck and
in the internal vicinity of the insertion site of the Iliopsoas
muscle and deep in the rectus femoris and sartorius muscles,
extending to the subcutaneous soft tissue and the left adduc-
tor longus muscle as well as to the femoral head and neck
(Fig. 1). The results of a bone scan ordered for further
assessment suggested the presence of a tumoral lesion in
the proximal left femur accompanied by inflammation of
perilesional soft tissue. The results of a core needle biop-
sy, which was requested due to suspicion of a tumor, showed
fragments of synovium and dense fibro-connective tissue
and skeletal muscle fibers with focal mild to moderate infil-
tration of mixed inflammatory cells. Based on all assess-
ments, two differential diagnoses of tumor and SA were
made.

Because the result of the biopsy was equivocal surgical
excision of the lesion was planned. After controlling the
fever, the patient underwent surgery under general anesthe-
sia. Cefazolin 1,000 mg intravenous was administered 30
minutes prior to surgery for prophylaxis of surgical site
infection. After performing a sterile preparation and drap-
ing, the approach to the hip was performed using a modi-
fied Watson-Jones approach. An arthrotomy was performed
using a T-shaped capsulotomy, and the hip joint was full of
pus; approximately 5 mL of secretions was sent for Gram
stain and culture. Open irrigation and drainage of the joint
was performed using 3-L sterile normal saline. A dough-
shape yellow mass resembling abscess formation was
observed in the femoral neck, which communicated with
the joint through the cortical defect.

Through the cortical damage, on the anterior surface of
the femoral neck with guidance from the fluoroscope, the
lesion was completely enucleated using a curette and the
walls of the lesion were burred down until visual normal
cancellous bone was reached (Fig. 2). The structural con-
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FFiigg..  11.. (AA) Pelvic X-ray revealed a concentric hyper-dense approximately 2××1 cm mass in the central part of the femoral
neck. (BB) The computed tomography scan showed a tubular hypo-dense area with hyper-dense foci at the head of the left
femur. (CC) C1: coronal T1 sequence revealed a low signal intensity at the site of head and neck of the femur junction in line
with femoral neck mass. C2: axial T2- fat suppression showed an abnormal bone marrow high signal intensity at left neck
and proximal part of the body.
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FFiigg..  22.. The lesion was completely enucleated using curette and burred down the walls of the lesion.
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tinuity of the femoral neck was maintained so that no addi-
tional fixation was required. Complete removal of the lesion
was confirmed fluoroscopically and the tissue obtained
was sent for pathology and evaluation of the culture. After
additional irrigation and debridement, loose suturing of
the capsulotomy site was performed over a drain and the
remaining layers were sutured. Dramatic improvement of
hip pain was observed the day after surgery and the patient
was allowed partial weight-bearing on his left hip with two
crutches for six weeks; he was then allowed to increase
weight-bearing (approximately 70-80% of body weight)
with a crutch on the right side; full weight-bearing was
finally allowed after three months.

The results of cytological analysis of the synovial fluid
showed a total protein concentration of 5.1 g/dL, 26,000
cells/mL nucleated cells with a neutrophilic predominance
(81%). The results of Gram stain and culture of the synovial
fluid showed K. pneumoniae and E. cloacae complex.
Consultation with the Infectious Diseases Service was
requested, and according to their recommendation, an
antibiotic regimen of ceftazidime 2 g intravenous every 8
hours, levofloxacin 500 mg intravenous every 24 hours,
and colistin 4.5 million units intravenous every 12 hours
was initiated. After 26 days, his condition showed signif-
icant improvement, with a decrease of ESR and CRP to 27
mm/hr and 8 mg/L, respectively. The patient was dis-
charged with oral antibiotics (levofloxacin 750 mg daily
and coamoxiclav 625 mg every 8 hours) for three weeks.
After a follow-up period of six months, his hip was free of
pain, and he mentioned no specific complaint. No evidence

of residual lesion or pathological fractures was observed
on the radiograph (Fig. 3).

DISCUSSION

SA is defined as a joint inflammation following invasion
of a pathogen4). The estimated incidence of SA in the pedi-
atric population is 4 to 37 cases per 100,000 people2). This
rate can vary according to the region and age16). The rate in
developing countries is approximately 5 to 20 cases per
100,000 people17) while it is 1 in 100,000 cases in developed
countries18). This condition is more frequent in patients
younger than two years2).

In general, S. aureus is the pathogen most commonly
responsible for this complication, while the cause of this
lesion can be classified according to age and underlying dis-
eases, such as: K. kingae in children under 2-3 years4), Group
B Streptococcus, S. aureus, Neisseria gonorrhea, and gram-
negative bacilli in infants, N. gonorrhoeae in sexually active
adolescents, Salmonella in patients with sickle cell disease,
fungal infections in patients who received long-term antibi-
otic therapy, and Pseudomonas aeruginosa in patients with
puncture wounds and injecting drug abusers3). K. pneumo-
niae is a rare cause of SA at any age6). SA caused by K. pneu-
moniae usually occurred after an episode of liver abscess-
es, pneumonia, and urinary tract infections19). On the other
hand, E. cloacae, known as an opportunistic pathogen, is
rarely considered as an infectious agent in orthopedics8).
Infection with this pathogen usually occurred in patients
with underlying disease, those who were immunosuppressed,

FFiigg..  33.. (AA) Pelvic X-ray postoperatively. (BB) Pelvic X-ray after 6 months of follow-up revealed no sign of residual lesion or
pathological fractures.
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and those who were hospitalized for a long period of time
and those hospitalized in burn wards20). According to this
report, a healthy 17-year-old male developed SA of the hip
caused by K. pneumoniae and E. cloacae in the absence of
any underlying disease or other risk factors. To the best of
our knowledge, this is the first reported case of SA in an
adolescent patient without any previous lesion or underly-
ing disease that occurred due to a concomitant infection with
K. pneumoniae and E. cloacae complex.

SA usually presents with a sudden onset of acute pain,
limited movement, and swelling. A non-specific fever may
also be observed in 40-60% of patients3). Hip pain and limp-
ing are common symptoms of SA of the hip in children but
they are not specific. Patients may present with a wide range
of signs and symptoms21). Findings from some studies have
suggested that Kocher criteria could be a reliable option
for use in distinguishing between SA and transient syn-
ovitis5). However, transient synovitis is not the only differ-
ential diagnosis. This lesion can mimic protean manifesta-
tions of other musculoskeletal conditions such as trauma,
hemarthrosis, reactive effusion, juvenile rheumatoid arthri-
tis, arthritis of acute rheumatic fever, osteomyelitis, pyomyosi-
tis, septic bursitis, tumor, leukemia, slipped capital femoral
epiphysis, Legg Calve-Perthes disease, Lyme arthritis,
Henoch-Schonlein purpura, sickle cell anemia, and transient
or toxic synovitis13). As in the current case, our suspicion
was mainly towards the tumor of the femoral neck.

History and physical examination, laboratory tests, radi-
ographs, ultrasound, and arthrocentesis can be helpful in
the diagnosis of SA5). Nevertheless, diagnosis of SA remains
challenging7). Treatments for SA include surgical drainage,
intravenous antibiotics, and continuing with oral antibi-
otics13). Administration of empirical antibiotics with good
penetrance into the joint and synovial fluid should begin
immediately after sending the sample of blood and syn-
ovial fluid. Recommendations include penicillinase-resis-
tant penicillin (second generation penicillins) for gram-pos-
itive cocci, vancomycin or clindamycin in areas with a high
rate of methicillin-resistant S. aureus, third generation of
cephalosporin for gram-negative germs13), and addition of
ampicillin or amoxicillin to the antibiotic regimen in coun-
tries where Hib is common22). The recommended treatment
includes urgent open arthrotomy and decompression of the
joint, with irrigation and debridement. Surgical interven-
tion as soon as possible is very important. particularly in
cases where the femoral head is at risk for avascular necro-
sis following SA13). Indications for surgical drainage include
large collections, thick pus, joint loculations, and spread-

ing of the pus into the surrounding soft tissues4). The suc-
cess of single-port arthroscopy in the treatment of pelvic,
shoulder, knee, and ankle SA in children three weeks to six
years of age has been reported in recent studies23,24). However,
the use of arthroscopy in uncomplicated cases of SA of
the hip is increasing25).

Although this lesion usually shows a good outcome5),
treatment at an inappropriate time, neglect, or inadequate
treatment could lead to poor outcomes such as osteonecro-
sis, chondrolysis, limb-length discrepancy, subluxation,
dislocation, growth arrest, femoral osteomyelitis, and pro-
gressive ankyloses26).

In conclusion, it is certain that the consequences of SA
of the hip in children are severe, and the residual damage
is much greater when this joint is involved. Of particular
importance, in management of a hip mass in pediatric
patients, in addition to common tumors that occur at this
age, consideration should be given to abscesses and SA
even in healthy patients without underlying disease or a his-
tory of trauma. In this group of patients, despite the rarity
of infection with pathogens such as K. pneumoniae and
E. cloacae, there is never a zero probability of its occurrence.
In management of these patients, to prevent and reduce the
risk of recurrence, use of the devices should be avoided, if
possible. As in this patient, preservation of the structure of
the neck and femoral head was attempted in the effort to
prevent fixation or premature prosthesis and its compli-
cations.
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