
851Case Report

Acute hematogenous osteomyelitis in young chil-
dren occurs mostly in the metaphysis of a long

bone. Acute primary infection of the epiphysis is
uncommon.(1) Only a few cases of primary epiphy-
seal osteomyelitis have been reported,(2-12) because
delays in the diagnosis and treatment of an acute
hematogenous epiphyseal osteomyelitis are
common.(8) The interval between clinical presenta-
tion and diagnosis of epiphyseal osteomyelitis was
reported to be from 5 to 14 days.(4,5,11) A delay in
diagnosis of epiphyseal infection may allow the
infection to spread from the epiphysis into the knee
joint.(4,5) This, in turn, may lead to a sequelae of phy-
seal plate injury and joint surface destruction.  We
reviewed 185 cases of acute septic arthritis and
hematogenous osteomyelitis in children during 12
years of clinical experience and found only 3 cases
with acute osteomyelitis of the distal femoral epiph-
ysis.  Two patients, including one that was infected
by Salmonella enteritidis, were followed up for more
than 6 months.

CASE REPORTS

Case 1
A 28-month-old boy was admitted to our hospi-

tal with a 7-day history of spiking fever and a 2-day
history of left knee pain and limping gait.  Physical
examination revealed mild swelling, tenderness, and
local heat over the left knee.  The left knee was kept
in flexion position, and the range of motion was 25˚-
70˚, being limited by pain.

Significant laboratory values on admission were
an elevated white blood cell (WBC) count of
10,400/cmm with a left shift and a C-reactive protein
(CRP) value of 94.7 mg/L.  Initial radiographs
showed negative findings at the left knee, and blood
culture showed no organism.  Empirical intravenous
oxacillin was given but the spiking fever still persist-
ed after 1 week.  There was also progressive
swelling and fluid accumulation at the left knee.  A
bone scan 1 week later revealed a mildly increased
uptake involving the lateral epiphysis of the left dis-
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tal femur.  Repeat radiographs (Fig. 1A, B) 10 days
later showed osteopenic lesions in the lateral epiph-
ysis of the left distal femur.  Arthrocentesis was per-
formed, and culture of the synovial fluid showed no
organism.  The antibiotics were shifted to van-
comycin and gentamicin, but the symptoms did not
improve.  The repeat WBC count was 13,900/cmm,
and the CRP was 88.1 mg/L on day 20 after admis-
sion.  The patient underwent a lateral arthrotomy to
approach the distal femoral epiphysis under fluo-
roscopy. The lytic area of the epiphysis was curetted
and irrigated.

Tissue culture obtained during surgery grew
Salmonella enteritidis.  Ceftizoxime was given and
continued for 5 weeks.  The patient became afebrile
by the 13th postoperative day.  The knee was splint-
ed for 3 weeks, then range-of-motion exercises were
begun.  Five weeks after the operation, the WBC
count was 6700/cmm, and the CRP was < 2 mg/L.
Ten months after the operation, radiographs showed
a 0.8 0.7-cm lytic lesion in the epiphysis.  Sixteen
months after the operation, radiographs (Fig. 1C, D)
showed remodeling of the epiphysis and no physeal
growth arrest.  The patient was able to walk normal-
ly, and the range of motion of the left knee was 0˚ to
120˚.

Case 2
A 27-month-old girl was transferred to our hos-

pital from a local medical hospital with persistent
tenderness and swelling of the right knee.  She had
been admitted to that local medical hospital 2 months
previous under the impression of mycoplasma pneu-
monia and reactive arthritis of the left knee.  Three
days later, the symptoms of the left knee had
resolved, but tenderness and limited range of motion
of the right knee began.

Significant laboratory values were an elevated
WBC count (14,600/cmm) and an erythrocyte sedi-
mentation rate (ESR) of 105 mm/h.  The CRP level
was 3.25 mg/L.  Blood culture upon admission grew
Staphylococcus aureus, but the culture of the syn-
ovial fluid showed no growth of organism.

The Ga-67 citrate scan showed increased uptake
in the right distal femur and right knee joint.  The
radiographs (Fig. 2A, B) 3 weeks later showed main
changes of radiolucency, fragmentation, and a cres-
centic margin in the epiphysis of the right distal
femur.  Surgical procedures including an arthrotomy
and curettage of the lytic areas of the distal femur
were performed and were followed with a course of
intravenous vancomycin for 6 weeks.  Because ten-
derness and swelling of the right knee persisted and
the repeat ESR was 113 mm/h, she was transferred to
our hospital for further management.

At admission, her body temperature was 38˚C.
Physical examination revealed tenderness, swelling,
and erythematous change of the right knee area.  The

Fig. 1 Case 1 (left knee). The repeat AP (A) and lateral (B) radiographs 10 days after onset of the disease showed radiolucency in
the lateral aspect of the right distal femoral epiphysis. AP (C) and lateral (D) radiographs 16 months after the operation showed
remodeling of the epiphysis and no physeal growth arrest.
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right knee was kept in flexion position, and the range
of motion was 30˚-110˚, being limited by pain.  The
WBC count was 12,200/cmm, and the CRP was 21.4
mg/L.  The following radiographs (Fig. 2C, D)
showed progressive osteopenic lesions with some
sclerotic changes and fragmentation at the right dis-
tal femoral epiphysis.  Repeated aspiration and blood
cultures produced no growth.

Under a diagnosis of epiphyseal osteomyelitis of
the right distal femur and poor clinical response to
vancomycin by the Staphylococcus aureus infection,
intravenous teicoplanin was given for 4 weeks.  The
patient became afebrile 3 days later.  Surgery was
deferred because of the good clinical response to the
intravenous antibiotics.  The swelling and tenderness
of the right knee improved with time.  After dis-
charge, full range of motion without weight bearing
was achieved at the 6-month follow-up.

DISCUSSION

An acute primary infection of the epiphysis is
uncommon.(1) Infections isolated to the epiphysis
predominantly occur around the knee. Sorensen(2)

reviewed 21 cases of primary epiphyseal
osteomyelitis and found that 20 involved the epiph-
ysis of the distal femur or proximal tibia.  The distal
femoral epiphysis has been involved in up to 75% of
cases of epiphyseal infection.(6) Our 2 cases both

involved the distal femoral epiphysis. We reviewed
185 cases of acute septic arthritis and hematogenous
osteomyelitis in children in our 12 years of clinical
experience and found only 3 cases of epiphyseal
osteomyelitis.

Epiphyseal osteomyelitis may present in either
an acute or subacute form.  The acute form is charac-
terized by rapid onset and progression.(4,5,8) Local
symptoms of tenderness and limping are often
accompanied by systemic signs.  Leukocytosis and
elevated ESR are usually noted.  Radiographs may
be normal early in the course of the disease, but a
lytic lesion in the epiphysis will present at a later
stage.  The subacute form is insidious at onset.(3,6) It
is characterized by mild pain localized to the infected
area, and symptoms are often exacerbated by activi-
ty.  There are usually no systemic symptoms.
Laboratory examinations are also often normal, and
radiographs reveal a well-demarcated lytic lesion.(6)

Factors, such as increased host resistance, decreased
bacterial virulence, or antibiotics given during the
pre-symptomatic period, may alter the clinical pic-
ture towards a subacute form.(5,8) Most cases of pri-
mary epiphyseal osteomyelitis are reported in the
subacute form.(3,6) According to Longjohn,(5) only 5
cases of acute hematogenous osteomyelitis of the
epiphysis have been reported.(4,5,8,11) Our 2 cases are
also of the acute form of osteomyelitis.

In the newborn, before the secondary centers of

Fig. 2 Case 2 (right knee). The AP (A) and lateral (B) radiographs 3 weeks after presentation showed radiolucency, fragmentation,
and a crescentic margin of the lesion in the right distal femoral epiphysis. AP (C) and lateral (D) radiographs 2 weeks after the oper-
ation showed osteopenic lesions with some surrounding sclerotic change at the right distal femoral epiphysis.
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ossification appear, the transphyseal vessels persist
until 15 to 18 months of age.(9,10) After this age, the
physis provides a mechanical barrier to protect
against the spread of infection.  Brooks(13) and
Trueta(10) tried to explain the pathophysiology of epi-
physeal infection.  The blood enters the epiphysis via
epiphyseal arteries and is then carried to the surfaces
of the articular and physeal cartilage via Hunter's cir-
cle.  This forms a loop of branching arcades which
anastomose with veins.  Changes in the diameter of
the vessels result in sludging of the blood, which is
responsible for the epiphyseal infection.(4-6,12) The
majority of reported cases are bacterial with the most
common pathogen being Staphylococcus aureus.(2-8)

Streptococcus pneumoniae,(3,7) Haemophilus influen-
zae,(2) Kingella kingae,(14) and fungal infection(15) have
also been identified.  We report a rare case (case 1)
which was infected by Salmonella enteritidis.  A
review of the literature demonstrated only 12 cases
of Salmonella osteomyelitis in children who did not
have sickle cell disease.(16,17)

Diagnosis of acute hematogenous epiphyseal
osteomyelitis is often based on serial radiographic
finding and is confirmed by positive culture at the
lesion site.  Making a diagnosis is often delayed.(8)

The time from presentation of symptoms to diagno-
sis of epiphyseal osteomyelitis is usually between 5
and 14 days.(4,5,11) The initial radiographs usually
show negative finding(4,5,8) and the repeat radiographs
(at 10 to 21 days later) show lytic lesions of the epi-
physis. A bone scan and gallium scan are often nec-
essary, because the radiographic changes detected in
acute hematogenous osteomyelitis may only be about
20% at 10 to 14 days after the onset of illness.(18) A
bone scan may confirm the diagnosis as early as 24
to 48 hours after the onset of clinical illness.(19) The
bone scan reflects increased bone mineral turnover in
general, and not specifically infection.  Gallium
uptake exceeds that seen on the bone scan, and
incongruence of the spatial distribution of gallium
and bone uptake are considered reliable indicators of
osteomyelitis.(20) Therefore, combined bone/gallium
scintigraphy is helpful when there is poor localiza-
tion of the clinical findings.

The clinical manifestations of epiphyseal
osteomyelitis are similar to those of a septic knee.
The difference between them is that epiphyseal
osteomyelitis involves only the femoral or tibial epi-
physis, while septic knee involves both.  The differ-

ential diagnosis is based on radiographic and
bone/gallium scan findings in the early stage.

A delay in diagnosing epiphyseal infection may
allow the infection to spread from the epiphysis into
the knee joint.(4,5) Our 2 cases similarly had a septic
knee which required surgical debridement. So,
aggressive intravenous antibiotic therapy is needed at
an early stage, which may prevent the spread of the
infection to adjacent joints if the clinical response is
good.(5,8) The antibiotic regimen is based on bacterial
sensitivities, the clinical response, and subsequent
ESR/CRP levels.  A 4- to 6-week course of parenter-
al antibiotics is usually needed.  Surgical interven-
tion may be indicated when there are 1) progression
on radiographic findings, 2) poor clinical response to
conservative treatment with intravenous antibiotics,
and 3) concomitant septic arthritis.  Although no
growth disturbances have been reported, observing
these children to skeletal maturity is recommended.(5)

In conclusion, increased awareness of acute epi-
physeal osteomyelitis is necessary to obtain an early
diagnosis.  Repeat radiographs 10 days after the
onset of illness, bone scan, and Ga-67 inflammatory
scan are recommended for diagnosis.  Treatment
should consist of proper antibiotics and surgery
depending on the clinical course.
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