
Abstract:
Nontraumatic pediatric hip pain and
related hip pathology have a broad
differential and often present a diag-
nostic dilemma. The age of the child;
history and physical examination;
and, if needed, laboratory and ima-
ging studies can guide diagnosis. This
article reviews the common etiologies
for hip complaints occurring in the
absence of trauma in children. The
clinical presentation, evaluation, and
management will be discussed as
well as relevant existing literature to
assist the physician in distinguishing
between hip pathologies.
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he hip is a marvelously complex joint capable of
movement in all planes while simultaneously supporting
Tthe entire weight of the body. The hip is a ball-and-
socket synovial joint enclosed in a fibrous capsule. It is

formed by the articulation between the femoral head, and the
acetabulum of the pelvis (Figure 1).

While the hip is often injured, nontraumatic problems are
common as well. These problems can present with significant
distress to both the child and family, and the underlying disease
can range from benign to quite serious. A complete history,
thorough physical examination (often), imaging, and laboratory
studies (sometimes), are the tools needed to differentiate among
these disease processes.

Nontraumatic hip pathology may present as pain in the hip,
thigh, or knee; altered gait; or refusal to bear weight. Eliciting the
presence or absence of fever is important. Although nontraumatic
hip pathology by definition does not result from an injury, at
times, the patient or family may recall a recent, typically mild,
trauma that is not significant enough to explain the clinical
presentation.
HIP EXAMINATION
A complete hip examination begins with observation of patient's

resting position, which is a useful way to assess the involvement of
the hip in any patient presenting with a lower extremity
complaint. The patient with a hip effusion, hemarthrosis, or hip
fracture will often present with the hip resting in flexion,
abduction, and external rotation.1 Assessment of the hip is
difficult because hip effusions are often not clinically apparent,
and the hip joint can be difficult to isolate. Palpation over bony
prominences, the pelvis, hip joint space, and shaft of the femur
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Figure 1. Hip joint anatomy: composed of the capital femoral
epiphysis or femoral head (FH) within the acetabulum (A) of the pelvis
(P). This ball-and-socket joint is surrounded by a fibrous capsule and
contains synovial fluid.

Figure 2. Assessment of internal rotation of the hip. Shown is
testing with the hip in flexion, adduction while internally rotating.
The examiner is distracting the patient with an electronic device to
make the child less fearful and increase the chances of a
successful examination.
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can be helpful to isolate areas of tenderness. Next,
the clinician should evaluate the hip joint's passive
and active range of motion. Internal rotation,
external rotation, hip flexion, extension, abduction,
and adduction should be assessed. An indicator of
hip joint space disease is limitation of internal
rotation (Figure 2). Internal rotation can also be
tested with both of the patient's legs straight and
knees extended; gentle internal rotation of the leg in
this position may not elicit fear, which can skew the
examination. The back should also be examined for
tenderness and range of motion. Finally, both the
willingness to bear weight and any gait abnormali-
ties should be noted.

IMAGING

Radiographs
Radiographs are often the first imaging modality

used to evaluate the hip. When obtaining hip
radiographs, it is important to obtain a comparison
view (full pelvis with view of both hips) and
specifically, to always obtain both anterior-posterior
(AP) and frog-leg views (Figure 3).

Radiographs are not always required. Of note, a
study of 310 children with acute (b2 weeks)
nontraumatic hip pain found that 1% of radiographs
were positive in children younger than 9 years,
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suggesting that there is limited utility of radiographs
in young children with acute hip pain.2
Ultrasound
The primary application of hip sonography in

nontraumatic hip pathology is for detection of an
effusion. An ultrasound cannot distinguish between
sterile and pyogenic effusions. Radiology ultra-
sound has long been known to be superior to
radiographs for the detection of hip effusions.3

Although itis traditionally performed in the radiol-
ogy department, the emergency provider can
diagnose hip effusions with point-of-care ultra-
sound care ultrasound (POCUS).4,5 It is rapid, is
easily accessible, lacks ionizing radiation, and does
not require sedation.

The following is a brief description of the POCUS
technique for the hip. The leg should be positioned
in slight abduction and external rotation. The linear
(high frequency) transducer is placed parallel to the
long axis of the femoral neck, which can be found
just inferior to the inguinal ligament and lateral to
the femoral vessels. The transducer is positioned
with the indicator pointing superomedially on an
imaginary line extending from the greater trochan-
ter toward the umbilicus.6 (Figure 4)
EALTHSYSTEM from ClinicalKey.com by Elsevier on July 22, 2019.
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Figure 3. Anterior-posterior and frog-leg hip radiographs.
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The femoral head can be identified as a curved,
hyperechoic line. The femoral neck can be identified
as a hyperechoic line distal to the femoral head. In
the normal hip joint, the joint capsule appears as a
hyperechoic band that runs anterior to the anterior
surface of the femoral neck and posterior to the
posterior surface of the iliopsoas muscle6 (Figure 5).
A hip effusion displaces the joint capsule resulting in
a hypoechoic or anechoic fluid collection just distal
to the femoral head and anterior to the femoral neck.

Criteria for the diagnosis of a hip effusion include
AP fluid collection of greater than 5 mm or a fluid
collection difference of greater than 2 mm when
compared to the contralateral hip.6,7 The effusion
can deform the typically concave anterior joint
capsule to convex.

Magnetic Resonance Imaging
Magnetic resonance imaging (MRI) can be helpful

in cases where more detailed assessment of the hip
is necessary for diagnosis or management planning,
particularly to distinguish which deep structures are
involved, such as assessing for bone or muscle
involvement surrounding a septic hip joint. Al-
though MRI is increasingly used, it is not always
readily available. In addition, MRI is time, cost, and
resource intensive, as children frequently require
sedation to acquire images. Because of these
constraints, it is not a routine imaging study for all
patients with a hip complaint. The specific indica-
tions for performing an MRI in the evaluation of
individual hip pathologies will be discussed in each
respective section.

LABORATORY STUDIES
History and clinical examination dictate whether

laboratory studies are necessary. The primary
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indications for obtaining these studies are when
infection and/or malignancy are being considered.8

Useful laboratory tests in these cases may include
complete blood count with differential, C-reactive
protein (CRP), erythrocyte sedimentation rate, and
for some, a blood culture. Additional laboratory
tests may be helpful based on the specific clinical
scenario, such as Lyme testing (in areas where
Lyme is endemic) and synovial fluid analysis
(synovial fluid culture and Gram stain and cell
counts). In the following sections, we will review
specific indications for other laboratory studies. It is
worthwhile to note that antinuclear antibody,
rheumatoid factor, and antistreptolysin O are not
helpful in the workup of isolated hip pain or limp.9

SPECIFIC NONTRAUMATIC HIP DISORDERS

Transient Synovitis
Transient synovitis is a self-limiting inflammation

and effusion of the hip joint space of unknown
etiology without serious sequelae and is confirmed
by excluding serious hip pathology.10

Epidemiology
Transient synovitis is the most common diagnosis

among patients with nontraumatic pediatric hip
complaints.9,11-13 The mean patient age at presenta-
tion is 4.7 years with a typical range of 3 to 8 years.2,12

A study in Sweden calculated a lifetime risk for
transient synovitis at 3%, with a 0.2% annual
incidence and a 4% incidence of recurrence.14

Transient synovitis is usually unilateral, but in a
minority of patients, bilateral involvement may
occur.13 There is a male predominance.14 A history
of preceding upper respiratory, gastrointestinal, or
urinary tract infection or minor trauma may be
EALTHSYSTEM from ClinicalKey.com by Elsevier on July 22, 2019.
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Figure 4. Hip ultrasound position. Ultrasound of the hip with the
probe positioned parallel to the femoral neck with the indicator
pointing superomedially toward the umbilicus.
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described.14 In a series of 383 children with transient
synovitis, 40% had an upper respiratory infection
within 2 weeks preceding symptoms onset.9

Clinical History and Examination
Children with transient synovitis characteristically

present with an acute onset of groin or thigh pain and
a limp or unwillingness to bear weight11 (Figure 6).
They may hold their hip in flexion, abduction, and
external rotation and have limited range of motion on
examination, particularly limited internal rotation.15

Some authors describe patients with the presentation
of nontraumatic hip pathology of unknown origin as
having an acutely irritable hip. In a series of 417
patients with “acutely irritable hip,” 383 were
diagnosed with transient synovitis. In those with
transient synovitis, limping was present in 94%, with
16% unable to bear weight.9 Children with transient
synovitis are typically well appearing, nontoxic, and
afebrile or may have a low-grade temperature
elevation. In the above series, only 1% of those with
transient synovitis had a reported oral temperature
greater than 38.5°C.9

Diagnosis
The diagnosis of transient synovitis is largely

clinical. It is diagnosed in a child with acute onset of
hip pain, limp, or refusal to bear weight in 1 leg, in
the correct age group (3-8 years) who is without
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trauma, high fever, or concerning examination.
During the acute evaluation, observing improved
weight bearing and ambulation after a dose of
nonsteroidal anti-inflammatory drugs (NSAIDs) is
additionally reassuring against serious underlying
pathology. A concerning examination would include
toxic appearance, high fever (N38.5°C), or contin-
ued severe limitation of movement or weight
bearing despite symptomatic treatment (NSAIDs).

Without the presence of trauma, prolonged
duration of symptoms (N1-2 weeks), or concerning
examination in a young patient (b9 years), hip
radiographs are often unnecessary.9 In these cases,
the diagnosis of transient synovitis can be made
based on history and physical examination alone.

Hip sonography can identify an effusion, but as
stated above, it cannot distinguish between sterile
and septic joint effusions, and thus, is of minimal
utility in a patient who fits criteria for transient
synovitis in the young age group.16,17

If a high fever or other signs and symptoms that
are not characteristic of transient synovitis are
present, the clinician may choose to obtain labora-
tory studies and joint aspiration to differentiate
transient synovitis from septic arthritis.

Clinical Course
An understanding of the clinical course of transient

synovitis is important for anticipatory guidance and
to assure return to medical care if the child is not
improving as expected. Transient synovitis is self-
limited and typically resolves over a period of 3 to 10
days without specific treatment.18 A study of patients
with transient synovitis followed with serial exami-
nations and ultrasound found full symptom and
effusion resolution by 7 days in 60% of patients and
100% symptom resolution with 84% effusion resolu-
tion by 14 days.19 A randomized clinical trial in
children with transient synovitis showed a decrease
in symptoms from 4.5 days in the placebo group to 2
days the ibuprofen group.20 If there is a recurrence of
transient synovitis, it typically takes place within the
first year but can occur more remotely in a small
portion of patients.21 A literature review of 455
patients with transient synovitis evaluated in 10
studies found that 4% were later diagnosed with
Legg-Calve-Perthes disease (LCPD).22

Management
After diagnosis, discharge with plan for clinical

follow-up in 5 to 7 days is appropriate. Scheduled
NSAIDs should be prescribed. Finally, review of
anticipatory guidance and reasons to urgently
return to care including high fever, progressive
and continual inability to bear weight, or toxic
EALTHSYSTEM from ClinicalKey.com by Elsevier on July 22, 2019.
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Figure 5. Normal hip ultrasound showing the femoral head, femoral neck, and the hypoechoic area representing the joint capsule. The dotted line is
where the distance in the joint capsule is measured for a hypoechoic effusion. The measurement here is 3 mm and normal; abnormal will be discussed
in subsequent sections.
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appearance with systemic symptoms should be
provided.
Figure 6. Toddler with refusal to put leg down.
Legg-Calve-Perthes Disease
Legg-Calve-Perthes disease (LCPD) is an aseptic,

noninflammatory, self-limiting, idiopathic avascular
necrosis of the capital femoral epiphysis in children.
23 After initial devascularization, blood supply to the
femoral head restores to normal within 1 to 2 years.24

Epidemiology
Legg-Calve-Perthes disease mostly affects chil-

dren between 2 and 12 years of age.23,24 It is 4 times
more common in males and 10 to 15% of cases have
bilateral hip involvement.25 Incidence rate is 0.2 to
19.1 per 100000 children.26 Obesity and hyperco-
agulability can predispose patients to develop
LCPD.27,28

Clinical History and Examination
Children with LCPD present subacutely with

weeks to months of painless or painful limp or
groin, hip, thigh, or knee pain.24 Given the insidious
nature of the limp, patients may actually seek
medical attention when the limp is noted after a
minor trauma and then on thorough history taking,
the limp is found to be more longstanding. Alterna-
tively, limp may be noted only in the review of
symptoms for another complaint. Examination
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findings depend on timing in the disease course.
Hip range of motion may be affected with abduction
and internal rotation being limited first, followed by
Trendelenberg gait (trunk shift over the affected
lower extremity during ambulation), and in severe
cases adduction contracture.25
EALTHSYSTEM from ClinicalKey.com by Elsevier on July 22, 2019.
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Figure 7. Evolution of Legg-Calve-Perthes disease: femoral head flattening (A), femoral head fragmentation (B), healing (C). Panels D and
E show femoral head flattening and fragmentation, respectively, in better detail.
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Diagnosis
Hip radiographs can establish the diagnosis of

LCPD, but early radiographs may be normal as it can
take months after disease onset for diagnostic
radiographic signs.25 The radiographic findings are
changes in the size and shape of the femoral head
and congruency with the acetabulum25 (Figure 7).
There are several classifications to describe the
severity of the deformity on radiographs, all of
which classify the femoral head as it progresses from
spherical to elliptical to irregular to fragmented.29 If
radiographs are normal and suspicion is high based
on age and duration of symptoms, MRI can be used
to identify early disease vs referral to an orthopedic
surgeon for further clinical evaluation.30 Gadoliniu-
m-enhanced MRI can allow for early assessment of
Downloaded for Anonymous User (n/a) at NORTHSHORE UNIVERSITY H
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femoral head perfusion deficits. Less perfusion on
this type of MRI correlates with greater femoral
head deformity.31
Clinical Course
Although the altered blood supply of LCPD is

self-limited lasting 1 to 2 years, irreversible defor-
mation of the hip joint occurs when LCPD has
progressed to femoral head fragmentation or soon
after.23 The age of the child at presentation, hip
range of motion, shape of the femoral head, and
whether there is extrusion of the femoral head are
all factors that affect the prognosis and management
decisions. The sequelae from LCPD are degenera-
tive changes and subsequent arthritis as an adult.25
EALTHSYSTEM from ClinicalKey.com by Elsevier on July 22, 2019.
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Figure 8. Diagram of the normal proximal femoral anatomy on the
left and slippage of the femoral head or capital epiphysis through
the physis in an SCFE on the right.

Figure 9. Anterior-posterior hip radiographs of a patient with
right-sided SCFE. Klein lines are drawn in solid white. The line on
the left hip intersects the femoral head (epiphysis), where the right
line does not intersect the femoral head due to its slippage. The
dotted line on the left hip shows the measurement of the femoral
head that is lateral to the Klein's line as discussed in the text. On
the right, there is no mass of the femoral head lateral to Klein's line
as there is a significant slip. In mild slips, a difference of 2 mm
between the distances the femoral head extends laterally to the
Klein's line may be an early indicator.

PEDIATRIC NONTRAUMATIC HIP PATHOLOGY / NEVILLE AND ZUCKERBRAUN • VOL. 17, NO. 1 19
Management
Patients diagnosed with LCPD should be referred to

an orthopedic surgeon for ongoing outpatient man-
agement. The goal of therapy is to prevent secondary
degenerative arthritis of the hip as adults by main-
taining sphericity of the femoral head and congruency
with the acetabulum.24,32 Depending on both patient
and femoral head anatomic factors, treatment may
range from decreased physical activity and close
observation to surgical intervention.32

Slipped Capital Femoral Epiphysis
Slipped capital femoral epiphysis (SCFE) is a

displacement of the femoral head from the femoral
neck through the epiphyseal plate (Figure 8). This
pathology results from mechanical overload to the
proximal femoral physis causing slippage. The proximal
femoral physis is a vulnerable region as it is nourished
by a fragile blood supply and is an area of rapid cellular
proliferation vulnerable to instability, particularly
during the hormonal changes of puberty.33

Epidemiology
The incidence of SCFE is estimated at 10 per

100000 children with a higher proportion of males
(4:3, male:female).33 Patients with SCFE present at
a mean age of 12 years, with most patients
presenting between 10 and 16 years of age.34 The
blood supply to the femoral neck coupled with a
rapid change in the angle of the physis during
growth, particularly at 9 to 12 years of age, contributes
to the occurrence of SCFE in adolescence.33 A higher
weight load on the femoral epiphysis in obese children
and adolescents also predisposes to SCFE.35 Most
patients outside of the classic age range represent
atypical SCFE; for example, those patients with
endocrinologic conditions such as hypothyroidism
and growth hormone deficiency.34 Of note, 6 to 22%
of patients have bilateral SCFE at presentation, and up
to 24% of patients with unilateral SCFE have subse-
quent contralateral slip.35-38 These numbers are
highest in patients with endocrinopathies.39,40
Clinical History and Examination
Patients with SCFE commonly present subacutely

with months of symptoms. The most common
symptoms include limp or groin, hip, thigh, or
knee pain.33 Patients may report a recent minor
trauma that does not explain the symptoms. Of note,
15 to 50% of patients are reported to have knee pain
at presentation. Knee pain presents a challenge for
SCFE diagnosis and can lead to higher rates of
misdiagnosis, more radiographs, and more severe
SCFE by the time of treatment.41,42 Patients with
SCFE often have an altered gait, which can be
antalgic, waddling, or Trendelenburg.43 The altered
gait is rarely painless.44 On examination, patients
may have external foot rotation, weak hip



Figure 10. Resting position with hip joint pathology: slight flexion,
abduction, and external rotation.
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abduction, decreased hip flexion, and decreased
internal rotation and can develop a flexion contrac-
ture over time.

Diagnosis
The classic way to diagnose SCFE is by drawing a

“Klein's line” on an AP radiograph.45 Klein's line is a
line that is drawn along the superior aspect of the
femoral neck, which in normal subjects should
intersect the epiphysis of the femoral head. Without
that intersection, SCFE is present (Figure 9). A 2009
study in which radiologists reviewed 60 SCFE
radiographs found a low sensitivity of the Klein's
line alone missing 60% of cases and suggested
using an additional measurement of the epiphyseal
width lateral to Klein's line. If the difference
between the epiphyseal widths lateral to Klein's
line of the 2 hips is greater than 2 mm, the side with
the smallest width represents the SCFE with a
sensitivity of 79%46 (Figure 9). This measurement
helps to detect an early or mild slip by assessing the
amount of epiphysis that remains lateral to the
Klein's line. Earlier radiographic findings that
suggest SCFE include widening and irregularity of
the physis, sharpening of the metaphyseal border of
the head, loss of the anterior concavity to the head-
neck junction, and subtle periosteal elevation.45 Use of
ultrasound, MRI, and computed tomography have
been described for the diagnosis and assessment of
SCFE; however, most can be diagnosed by plain
radiographs.33

Management
Patients diagnosed with SCFE should be made

non–weight bearing and have immediate orthopedic
consultation. The treatment of SCFE is to stabilize the
epiphysis and prevent progression and complications
including osteonecrosis of the femoral head.33,47 The
most accepted treatment method to stabilize SCFE
per a recent systemic review is single in situ screw
fixation, which has a high success rate (91%).48,49

Osteoarticular Infections (Septic Arthritis and
Osteomyelitis)

Septic arthritis is an inflammation of the joint
space due to infection. It is an emergency, as
delayed diagnosis and treatment can lead to
irreversible joint damage.50 Osteomyelitis is an
inflammation of bone due to infection and may be
an isolated problem or coexist with septic arthritis.

Epidemiology
Septic arthritis and osteomyelitis can occur in

any age group. The most common etiology of septic
arthritis and osteomyelitis is hematogenous spread
from a distant source.43,51 Septic arthritis may have
other sources including penetrating trauma or
spread from adjacent infection (cellulitis/osteomye-
litis). In children younger than 2 years of age, blood
vessels cross the proximal femoral physis and allow
spread of infection into the epiphysis and contigu-
ous hip joint.43 This is cited as one reason septic
arthritis is found most commonly in the youngest
age groups.

The occurrence of coexisting osteomyelitis with
septic arthritis has been reported in a wide range of
20 to 70% of cases and occurs in all age groups.52-54 Of
all osteoarticular infections in children, those involving
the pelvis or hip represent 49% of isolated septic
arthritis, 20% of isolated osteomyelitis, and 31% of
combined septic arthritis and osteomyelitis.52 The hip,
similar to the knee, ankle, and shoulder joints,
possesses an intracapsular metaphysis, which makes
it more susceptible to coexisting infections.54

Clinical History and Examination
The classic clinical examination of a patient with

septic arthritis is a high-grade fever and toxic
appearance with a hot and swollen joint of short
duration, typically less than 1 week.53,55 Clinically,
the hip joint is difficult to assess given its deep
anatomical position, and it is often impossible to
visibly detect a hip effusion. The patient with septic
arthritis of the hip may hold their hip in a position of
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comfort with the hip in slight flexion, abduction, and
external rotation43 (Figure 10). Patients may have
severe resistance or even complete inability to allow
their joint to be moved through any range of motion,
as opposed to more minimal to moderate resistance
to internal rotation with transient synovitis.43 Refusal
or complete inability to bear weight is also a frequent
feature. Like other hip pathologies, a septic hip can
present with referred pain to the knee. Although
septic arthritis most often involves only a single joint,
involvement of multiple joints is possible, especially
in the immunocompromised patient.56

In general, the diagnosis of osteomyelitis is
primarily clinical with the main features pain and
tenderness over the affected bone. However, osteo-
myelitis of the proximal femur within the hip joint or
osteomyelitis of the acetabulum or pelvis can be
indistinguishable on examination from septic arthri-
tis. Of note, neonatal presentation of any osteomye-
litis may be more subtle and nonspecific.57

Diagnosis
The standard for the diagnosis of osteoarticular

infections is isolation of a pathogen from the site of
infection or isolation of a pathogen from the blood
with imaging demonstrating evidence of inflamma-
tion at the site. There are a significant number of
cases of presumed septic arthritis when purulent
fluid is obtained from the joint space, but pathogenic
bacteria are not isolated. This number has de-
creased as diagnostic techniques such as polymer-
ase chain reaction (PCR) improve to detect difficult
to isolate organisms, primarily Kingella kingae.58-60

Although they have a low yield, blood cultures
should be obtained as they can confirm the
diagnosis and guide management in some cases.
Blood cultures in septic arthritis and osteoarthritis
are reported to be positive in 14 and 30% of cases,
respectively.60-62 Joint fluid cultures in septic
arthritis are positive in up to 30 to 50% of
cases.60-62 Utilization of PCR methods report a 20
to 40% increase in bacteria isolation from joint fluid
in septic arthritis with higher yield in younger
children in which K kingae may be more preva-
lent.58,61 In contrast to the yield in blood and joint
fluid cultures, site cultures in osteomyelitis are
positive in 90-95% of cases.62

For septic arthritis, a combination of clinical
presentation, laboratory testing, and imaging can
help in determination of the need for joint aspiration
and diagnosis. The classic criteria used to differenti-
ate septic arthritis from transient synovitis in
children are the Kocher criteria, which use a
combination of fever, refusal to bear weight, erythro-
cyte sedimentation rate greater than 40 mm/h, and
white blood cell greater than 12000/� L.63 In the
initial report, patients who met all 4 criteria were
reported to have a 99.6% probability of septic
arthritis, those with 3 criteria had a 93.1% probability,
and those with 1 criterion had less than 3%
probability. Some subsequent validation studies did
not duplicate as high of sensitivity and specificity.64

More recently, CRP has been used to aid in diagnosis.
Caird et al65 added CRP to the Kocher criteria and
found patients with 5, 4, and 3 criteria had a 98%, 93%,
and 83% probability of septic arthritis, respectively.
Sultan and Hughes66 reported fever greater than
38.0°C was the most sensitive feature associated
with septic arthritis followed by a CRP greater than
20 mg/L (2 mg/dL). Alternatively, to determine low
risk, Singhal et al67 found a combination of CRP less
than 20 mg/L (2 mg/dL) and ability to weight bear
identified children in their series with less than 1%
chance of septic arthritis. All of these diagnostic
criteria combining history, physical examination,
and laboratory findings have reported to minimize
unnecessary joint aspirations in patients with tran-
sient synovitis.

There are times in which joint aspiration may be
warranted regardless of laboratory findings. In pa-
tients with concerning exam findings (toxic appear-
ing, high fever, or refusal of weight bearing despite
NSAID treatment), these criteria should be used with
caution. This is especially true in children younger
than 4 years who are known to be more susceptible to
K kingae osteoarticular infection, which can be
present despite normal laboratory values.58,68

Synovial Fluid
When joint aspiration is warranted based on

clinical examination and/or laboratory studies, the
synovial fluid analysis should include Gram stain,
synovial culture, and synovial cell counts. While
synovial counts more than 50000 have been reported
to be concerning for septic arthritis, recent analyses
have shown difficulty differentiating the etiology of
hip effusions based on cell counts alone.69 A study of
46 children who underwent joint aspiration for hip
effusions and had synovial cell counts between 25 and
75000 found septic arthritis in 33%, Lyme infection in
28%, and transient synovitis in 17%. In another study,
septic arthritis was diagnosed in 48% of patients with
cell counts more than 50000 and in 17% of patients
with cell counts less than 17000.70 Thus, although
cell counts are not definitive, they can be helpful.

Imaging

Radiographs.Septic arthritis will typically yield
normal hip radiographs, and if anything, a widened



Figure 11. Ultrasound of a patient with septic arthritis showing effusion and normal contralateral hip. On the left is an ultrasound of a hip
with an effusion, and the picture on the right is the contralateral side of the patient. The side with the effusion measures greater than 5 mm
and is greater than 2 mm larger than the contralateral side, both of which alone indicate an effusion.
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joint space may be appreciated. Radiographs do not
detect early osteomyelitis. The first signs of osteo-
myelitis may be visualized on radiographs between
7 and 21 days and include soft tissue swelling, bone
lucency, and periosteal reaction.71,72

Ultrasound. As described previously, ultrasound is
helpful to confirm a hip effusion but cannot
Figure 12. Magnetic resonance imaging of a patient with a
right-sided septic hip joint. Short TI inversion recovery. The image
showed a moderate right hip effusion as well as bone marrow
edema and surrounding myositis.
differentiate between sterile and septic effu-
sions16,17 (Figure 11). Prior reports have shown
that US findings should be interpreted with caution
because there may be false negative ultrasounds
early in the course of septic arthritis.73,74

Magnetic Resonance Imaging.Magnetic resonance
imaging is both sensitive and specific for septic
arthritis and can differentiate it from the other hip
pathologies including osteomyelitis, which will have
similar laboratory values75-79 (Figure 12). The
drawbacks of MRI include cost and potential
difficulty obtaining due to availability and need for
sedation. Magnetic resonance imaging is also less
feasible for patients with polyarticular disease.
Magnetic resonance imaging can detect osteomye-
litis in early stages and can help to guide surgical
management.80 Two studies recommend preopera-
tive MRI and suggest that failing to recognize
adjacent infections in septic arthritis risks inade-
quate antimicrobial or surgical treatment, repeated
surgical procedures, and longer hospital stays.52,55

Given the difficulty of obtaining an MRI in young
children at some facilities and the small size of
studies recommending universal application, a
decision about preoperative MRI can be made in
conjunction with an orthopedic consultation.

Management

Surgical Management.Emergent orthopedic consul-
tation and surgical intervention are necessary. The
long time paradigm has been that septic arthritis of
the hip should be immediately surgically drained
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through open arthrotomy.81-87 Recent systematic
review suggests that arthroscopic management of
the hip may be an acceptable alternative.88,89

Antibiotic Therapy.One recommendation in patients
with osteoarticular infections is to delay antibiotics
until tissue cultures (either synovial fluid in septic
arthritis or bone aspirate in osteoarthritis) are
obtained.90,91 If antibiotics are thought to be
immediately required preoperatively due to overt
sepsis or patient instability, concurrent orthopedic
consultation is recommended.

Current guidelines for septic arthritis recommend
a short course of intravenous antibiotics followed by
an oral course.43,92 Reduction in CRP is often used
as indication to allow transition from intravenous to
oral antibiotics.93

The chosen antibiotic should have adequate
tissue penetration as well as be effective against
the isolated or presumed microorganism. Staphylo-
coccus aureus, Streptococcus pyogenes, and K kingaeare
the most commonly isolated bacteria from osteoar-
ticular infections. S aureusis typically the most
prevalent organism cultured.43 Recent studies have
shown that, with PCR analysis, K kingaeis the most
common cause of osteoarticular infections in
children younger than 4 years.60,94 Methicillin-
resistant S aureushas been increasingly implicated
in osteoarticular infections and often portends a
more severe and complicated course.95 Other
organisms can occur particularly in specific popu-
lations, such as Salmonellaosteomyelitis in patients
with sickle cell disease.96 Shigella, Salmonella,
Campylobacter, and Yersinia have been isolated in
cases of septic arthritis following episodes of
infectious diarrhea.97 Neisseria gonorrheahas high
selectivity for the synovium and has been
implicated in monoarthritis and polyarthritis
in adolescents.43

An empiric antibiotic regimen for an osteoarti-
cular infection is naficillin or oxacillin or cefazolin
to cover methicillin-sensitive S aureus, S pyogenes,
and K kingae. If covering methicillin-resistant S
aureus, the antibiotic of choice is clindamycin or
vancomycin. Neither vancomycin nor clindamycin
is effective against K kingae, so cefazolin would need
to be added.57 Empiric antibiotics would be differ-
ent in the special situations described above. Any
antibiotic regimen should be narrowed once the
species is identified.

Lyme Arthritis
There are several case reports of hip monoarthri-

tis due to Lyme (Borrelia burgdorferi) infection. One
study of almost 400 patients in a Lyme-endemic
area noted that 5% of the patients who presented
with acute nontraumatic hip pain had a diagnosis of
Lyme arthritis.98 The authors concluded that
routine testing of patients thought to have transient
synovitis is unlikely to be helpful; however, if the
patient is thought to have septic arthritis, sending
serum Lyme serologies is warranted.

Epidemiology
The Centers for Disease Control and Prevention

estimates that there are more than 35000 cases of
Lyme disease in the United States each year as of
2013, with cases concentrated in the northeast, but
occurring throughout the country.99 Lyme disease
is most frequent in children 5 to 15 years of age.100

Clinical History and Examination
More than a third of children with Lyme disease

present with a sign of dissemination as the presenting
manifestation, including erythema migrans, arthritis,
facial palsy, meningitis, or carditis. Lyme disease can
cause brief intermittent attacks of swelling and pain
in 1 or more joints—primarily large joints.101 The
mean incubation after a tick bite is 3.4 months with a
wide range (2 weeks to 2 years).102 Lyme arthritis can
present at any time of the year.

Like septic arthritis of the hip, pain of the hip joint
can be elicited with range of motion. In most cases,
however, the hip pain in Lyme is not severe enough
to debilitate or prevent weight bearing, in contrast
to the complete refusal to bear weight in septic
arthritis.103 Of note, lack of history of the classic
erythema migrans rash does not preclude diagnosis
of Lyme arthritis, as a significant number of patients
never have the rash.

Diagnosis
Lyme disease can be a challenging diagnosis to

make, and Lyme arthritis of the hip can be
particularly difficult. There are no laboratory
criteria that have been reported to help differentiate
Lyme from septic arthritis of the hip. Patients have a
wide range of presentations, from mild hip discom-
fort, to fever and ill appearance. It is therefore a
difficult diagnosis to make without other Lyme
manifestations on examination or history. It is also
difficult to separate septic arthritis from Lyme
arthritis based on synovial fluid analysis alone. In
a recent study of 46 children with hip synovial fluid
white blood cell values of 25000 to 75000 cells/
mm3, 28% had Lyme arthritis.70 If a patient is being
evaluated for septic arthritis in a Lyme-endemic
area, Lyme serologies should be sent. The laborato-
ry test to confirm the diagnosis of Lyme disease is a
serum Lyme enzyme-linked immunosorbent assay



Figure 13. Ewing sarcoma in an adolescent with limp, radiographs, and corresponding MRI demonstrating Ewing sarcoma of the proximal
femur, with a destructive pattern, mainly at the intertrochanteric and proximal shaft. Periosteal reaction is interrupted and aggressive. A large
soft tissue mass is also present.
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with a reflex Western blot performed if the
enzyme-linked immunosorbent assay is positive.

Management
Lyme disease management is composed of anti-

biotic treatment and assessment for other manifes-
tations of Lyme disease infection such as carditis
and facial nerve palsy. Appropriate antibiotics for
Lyme arthritis are amoxicillin in children younger
than 8 years and doxycycline in patients 8 years and
older.104
Malignancy
Malignancy is an infrequent cause of nontrau-

matic hip pathology. Osteosarcomas are the most
common primary bone cancer, and Ewing sarcomas
are the second most common. Both peak in
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adolescence and can occur in the hip region.105

Leukemia can present with leg pain and limp due to
bone marrow expansion.

Clinical Examination and History
With osteosarcoma or Ewing sarcoma of the hip,

the patient may present with tumor-related pain
with or without a mass, a painless mass, or a
pathologic fracture. The most common presenting
symptoms are pain (70%), a palpable mass (5%), or
both (25%). The pain tends to be intermittent and
exacerbated by activity.106 Of note, patients may
report their pain began at the time of minor
musculoskeletal injury (approximately 25% of pa-
tients report this), and it may delay the diagnosis.106

Constitutional symptoms, such as fever and weight
loss, are uncommon at presentation.

Leukemia can present with lower extremity
complaints. A group presented a series of 9 patients
with a chief complaint of limp found to have
leukemia. They also retrospectively reviewed their
leukemia population of 77 patients and reported
that 11.6% had limp and hip or knee pain at
diagnosis.107 Contrary to the other patients with
hip complaints, however, most of them had systemic
symptoms including bruising, lymphadenopathy,
and hepatosplenomegaly.

Diagnosis
Plain radiographs are usually the first line. The

classic radiologic findings in osteosarcoma are an
irregular boundary between the tumor and normal
bone and a sunburst pattern (linear new bone
growth perpendicular to the bony cortex).108 In
Ewing sarcoma, the typical finding is an onionskin
pattern (linear new bone growth parallel to the
cortex)109 (Figure 13).

Laboratory Studies
Laboratory studies are often normal in osteosar-

coma or Ewing sarcoma. Basic laboratory studies, in
particular the complete blood count, are helpful to
diagnose leukemia when bone marrow suppression
or peripheral blasts are present.

Management
If there is any suspicion for malignancy, immedi-

ate referral to a pediatric oncologist is warranted for
discussion of further workup recommendations and
family counseling.

SUMMARY
Most children with a nontraumatic hip complaint

are diagnosed with transient synovitis; however,
there are serious conditions that must be differen-
tiated including osteoarticular infections (septic
arthritis and osteomyelitis), Legg-Calves-Perthes
disease, slipped capital femoral epiphysis, and
rarely malignancy. The common hip pathologies
were reviewed in detail, along with distinction of the
most common and those that require emergent
intervention.
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