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Hip pain in a child can be a diagnostic challenge partly because of barriers to communication in
the paediatric age group. Pain or limp may result from infective, inflammatory, traumatic,
neoplastic, or developmental causes. A meticulous history and detailed clinical examination
guide the radiological investigation in the appropriate direction. The age of the child further
helps to narrow the differential as certain diseases are more common in certain age groups. In
most patients plain radiograph and/or ultrasound is adequate. Ultrasound has the added
advantage of being real time and can be used to guide aspiration. Magnetic resonance imaging
(MRI) and bone scintigraphy can be used for problem solving, looking for multifocal disease,
and staging. Computed tomography (CT) has a limited role to play because of the risks asso-
ciated with ionizing radiation. In this review we discuss the approach to imaging a child who
presents with pain in the hip or with a limp. The various common and rare, but important,
diseases are illustrated with examples from our clinical practice.

� 2013 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.
Introduction

Hip pain in a child can arise from the hip itself or from
remote sites including the spine, abdomen, pelvis, or knee.
This, in addition to the barriers to communication in
childhood, poses a diagnostic challenge to the clinician.
Meticulous history taking, careful clinical examination, and
laboratory tests may narrow the differential, but imaging is
usually required to locate the cause and guidemanagement.
Conventional radiography remains the most commonly
used imaging tool followed by ultrasound. Cross-sectional
imaging and bone scintigraphy are helpful for problem
solving or to demonstrate the extent or stage of disease.

In this paper we review various disease entities that may
present with hip pain or limp in children and discuss
pathways for appropriate imaging relating to different age
groups and diseases.
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Common causes and presentation of hip pain
in children

The causes of paediatric hip pain vary with age. Although
septic arthritis, osteomyelitis, trauma, and neoplastic causes
should be sought in every age group, other common di-
agnoses should be considered with the age of the patient in
mind1 (Table 1).

Infants and toddlers often present with refusal to weight
bear or reluctance to use the limb, with little in the way of
localizing symptoms and signs. Transient synovitis of the
hip, undiagnosed developmental dysplasia of the hip
(DDH), and non-accidental injury (NAI) should be consid-
ered in this group. When hip or pelvic causes are excluded,
it may be necessary to image the whole limb to locate distal
disease processes.

In older children, localization of symptoms generally
becomes easier with the majority of disease entities arising
from the hip or pelvis. In children between 4 and 10 years of
age transient synovitis, LeggeCalveePerthes (Perthes’)
disease, and juvenile idiopathic arthritis (JIA) form impor-
tant differentials. In the adolescent age group, common
Elsevier Ltd. All rights reserved.
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Table 1
Common causes of hip pain/limp according to age group of patients.

0e4 years 4e10 years More than 10 years

Transient synovitis Transient synovitis SUFE
Septic arthritis Septic arthritis Sports injuries
Toddler’s fracture Perthes’ disease JIA
Osteomyelitis Osteomyelitis Septic arthritis
DDH JIA Osteomyelitis
Tumour Tumour Tumour

Table 2
Surgical sieve approach to hip pain/limp in paediatric patient.

Traumatic Fractures (displaced and undisplaced; Fig. 3)
and avulsion injuries, ligamentous or
musculo-tendinous injuries, contusions,
stress fractures, toddler’s fracture, NAI

Inflammatory Acute transient synovitis, juvenile idiopathic
arthritis, juvenile dermatomyositis, PVNS,
myositis

Infective Septic arthritis, osteomyelitis, discitis, epidural
abscess, psoas abscess, appendicitis, soft-tissue
abscess

Avascular necrosis
(AVN)

LeggeCalveePerthes’ disease, osteochondritis
dissecans, sickle cell anaemia

Developmental and
other Bone
disorders

Developmental dysplasia of the hip (DDH),
slipped upper femoral epiphysis (SUFE), fibrous
dysplasia (McCuneeAlbright syndrome), skeletal
dysplasias, limb length discrepancies

Metabolic Rickets (looser’s zones)
Malignant Ewing’s sarcoma, osteosarcoma, metastases

(neuroblastoma), leukaemia, lymphoma,
Langerhan’s cell histiocytosis (LCH)

Benign lesions Osteoid osteoma, bone cyst, chondroblastoma,
exostosis, osteoblastoma

Neuromuscular
disorders

Ataxia, brain or spinal cord lesions, cerebral
palsy (subluxation/dislocation),

Other Haemophilia (haemarthrosis), hernias
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causes include slipped upper femoral epiphysis (SUFE) and
sporting injuries.

Findings, such as a palpable mass, continuous pain un-
related to movement, and anorexia or weight loss, should
increase suspicion of malignancy, whereas neurological
signs should guide imaging to include the spine. Pain worse
at night is classical for osteoid osteoma, whereas pain
resulting from JIA is usually worse in themornings. Bilateral
hip or pelvic pain could be due to a multitude of causes
ranging from arthritis, including sacroiliitis (Fig 1), spinal
disease, avascular necrosis (AVN), and dysplasias, to more
diffuse bone disease, such as leukaemia, lymphoma, and
metastatic disease. A surgical sieve approach1e4 to diag-
nosis is illustrated in Table 2.

Investigation pathway

If the child is clinically unwell or has signs of infection,
the priority is to exclude septic arthritis. If symptoms are
transient, and there are no concerns of infection or malig-
nancy often no further imaging is required. Where symp-
toms persist, conventional radiography is the initial
investigation of choice and is frequently the only imaging
technique required. Anteroposterior (AP) views of both hips
(þ/� lateral) are standard, along with frog-leg lateral views
of the pelvis (AP view with hips in abduction and external
rotation) instead of the standard lateral view when the
differential includes SUFE or Perthes’ disease. Imaging both
hips is recommended as many common paediatric hip
Figure 1 Infective sacroiliitis and abscess. Proton-density, fat-satu-
rated axial MRI image of a young child with right hip pain and initial
normal pelvic radiograph shows oedema on both sides of right SI
joint and in the iliacus muscle. There is a small collection (arrow)
anterior to the SI joint in keeping with an abscess.
disorders are bilateral, although rarely symmetrical, and
comparison with the other hip may prove useful in
detecting subtle subchondral changes, such as in early
Perthes’ disease. If two views are to be obtained, the first AP
radiograph should be performed without gonadal protec-
tion to allow complete evaluation of the remainder of the
pelvis, whereas protection should be used for the second
frog-leg view. Radiographs are sensitive for detection of
fractures, benign and malignant lesions, but less so for early
bone destruction or necrosis. They will not detect joint ef-
fusions unless they are large, resulting in displacement of
fat planes, and are also inadequate at evaluating cartilage
and soft tissue.2

Ultrasound is the most common imaging method for a
suspected hip effusion. A high-frequency linear probe
should be used in the sagittal plane anterior to the femoral
neck; comparisonwith the normal side can be invaluable in
assessing small effusions and minor synovial thickening.
Unfortunately, ultrasound cannot confidently distinguish
reactive effusion from infection, or assess the underlying
bone, but it can be used to guide both diagnostic and
therapeutic aspiration.

Magnetic resonance imaging (MRI) is excellent for visu-
alizing joints, soft tissues, cartilage, and bonemarrow. It has
high sensitivity and specificity, and is very useful for con-
firming osteomyelitis, delineating the extent of malig-
nancies, identifying subtle stress fractures, and diagnosing
early Perthes’ disease or AVN.3,4 At least one fluid-sensitive
sequence should be performed with a wide field of view to
include the pelvis and other hip for comparison; this can be
helpful in excluding inflammatory conditions arising from
the sacroiliac (SI) joints or spine, which may result in
referred pain to the hip and also to detect inflammation
elsewhere in the pelvis such as appendicitis or psoas



Table 3
Take home points.

� A meticulous history and detailed clinical examination is
necessary to narrow the differential diagnoses

� Suspected septic arthritis should be investigated as an emergency
� Plain film þ/� ultrasound remains the main stay of investigation
for hip pain in children

� MRI is the next imaging investigation if symptoms localize to
hip and pelvis. At least one fluid sensitive sequence should be
performed with a wide field of view to include the other hip,
pelvis and lower lumbar spine

� Once hip/pelvic causes are excluded bone scintigraphy helps to
localize distant/multifocal disease

MRI, magnetic resonance imaging.
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abscess. Use of gadolinium can help in differentiating an
effusion from synovitis and identifying cystic elements
within a solid tumour but we find its use rarely necessary in
our practice. Whole body MRI is a useful tool in detecting
multifocal disease with the added advantage of lack of
Figure 2 Imaging pathway for children under 5 year
radiation and comparable sensitivity to bone scintigraphy.5

As acquisition times are long, sedation or general anaes-
thesia is frequently required in younger patients to reduce
movement artefact.

Bone scintigraphy has an important role in localizing
disease, especially when pelvis or hip disease is excluded,
and also in the assessment of multifocal disease entities
such as NAI, osteomyelitis, and metastatic disease.3

Although the entire skeleton can be imaged simulta-
neously and it has high sensitivity, the specificity is low. As
with MRI sedation is often required in younger children.

Computed tomography (CT) is of limited value because of
the risks associated with ionizing radiation. Therefore, its
use is limited to assessment of complex bone lesions or
identification of a nidus in suspected osteoid osteoma.

Important diagnostic points have been summarized in
Table 3. The flow chart (Fig 2) can serve as an aide memoire
in investigating a young child with hip pain/limp.
s refusing to weight bear/reluctant to move limb.



Figure 3 Undisplaced fracture. A young child presented after minor trauma. (a) AP pelvic radiograph shows slight irregularity (arrow) of left
lesser trochanter. (b) Proton-density, fat-saturated coronal MRI image showing bone marrow oedema (asterisk) in the trochanteric region and a
subtle breach in cortex. (c) Follow-up radiograph confirms a healing undisplaced fracture (arrow).
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Traumatic causes

An appropriate history is usually available in themajority
of patients presenting with traumatic injury. In young
children, where there is no clear history of trauma, and
depending on fracture configuration and site, NAI may need
to be considered. Further discussion of NAI is beyond the
scope of this article. Injuries such as tibial toddler fractures
may occur with minor injury and due to difficulties in
localization may require several imaging investigations.

In adolescents, injuries relating to sporting activities
become more common especially apophyseal avulsions
[from iliac crest, iliac spines (Fig 4), trochanters, or ischial
tuberosity]. Plain radiographs are often diagnostic. MRI is
excellent at assessing bone, tendon, and soft tissue,
although ultrasound can also be used.6

Stress fractures of the femoral neck can occur in athletic
teenagers7 as a result of repetitive force applied to normal
bone.8 Plain radiography has low sensitivity especially in
the first 2e3 weeks, whereas MRI and bone scintigraphy
have sensitivity of up to 100%.9

Inflammatory causes

Acute transient synovitis is the most common non-
traumatic cause of hip pain in young children. It tends to
Figure 4 Avulsion injury. Radiograph of an athletic adolescent shows
avulsion of the anterior inferior iliac spine.
affect children between 2e9 years of age and boys are
affected two- to four-times more often. The child is usually
systemically well with an acutely painful hip effusion,
which may follow an acute viral illness. Where history is
typical no imaging may be required; ultrasound can be used
to identify the effusion (Fig 5), although is unable to
differentiate from septic arthritis.10 An aspiration per-
formed simultaneously can be diagnostic and therapeutic.
MRI is rarely needed but shows a simple joint effusion with
no marrow changes.11

JIA may affect the hip or SI joints and may be unilateral,
but is frequently bilateral.12 Presentation is usually in chil-
dren above age 4e5 years of age. Radiographs may show
erosions and loss of joint space (Fig 6).13 MRI and ultrasound
are more sensitive for soft-tissue changes and early diag-
nosis of disease, allowing demonstration of synovitis, dis-
tinguishing pannus from simple effusion (Fig 6c), and
identifying cartilage destruction and cortical erosions.14

Pigmented villonodular synovitis is rare, but can be seen
in childhood.15 Synovial thickening and effusion cannot be
distinguished from other causes and biopsy is required for
diagnosis.
Figure 5 Transient synovitis. Hip ultrasound image of a 5-year-old
showing anechoic effusion and synovial thickening in keeping with
transient synovitis.



Figure 6 JIA. An adolescent female presented with left hip pain. (a) AP pelvic radiograph shows normal hip joint but sclerosis and erosive
changes in bilateral SI joints. (b) Proton-density, fat-saturated coronal MRI image confirms the erosive changes of bilateral SI joint worse on the
right (arrow). (c) Short-tau inversion recovery (STIR) axial MRI image showing effusion and pannus (arrow) in the left hip.
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Infective causes

Septic arthritis is an emergency. The majority of patients
are less than 2 years old16 and are usually unwell with pain
on passive movement of the hip. Delay in diagnosis,
particularly in the young child, can result in rapid joint
destruction and permanent deformity. Radiographs may
Figure 7 Septic arthritis. (a) Oblique sagittal ultrasound of the hip of a 17-
synovitis. (b) AP radiograph of the pelvis in the same patient shows a la
femoral epiphysis with subluxation. There is irregularity of the metaphysis
roof. (c) Interval radiograph after 2 weeks shows more marked destructio

Figure 8 Osteomyelitis. A 2-year-old child presented with hip pain and se
(a) A thick-walled collection (arrow) was seen in the adductor region. (b
adductor muscles, high signal in the left pubic bone, and a collection (arro
demonstrate displaced fat planes or subluxation in a large
effusion (Fig 7). There may be features of associated oste-
omyelitis. Ultrasound demonstration of joint effusion in an
unwell child with raised inflammatory markers is highly
suggestive of septic arthritis. Depending on the degree of
clinical suspicion, the patient may require ultrasound-
guided aspiration or proceed straight to surgical joint
month-old child with septic arthritis shows an echogenic effusion and
rge effusion with displaced fat planes, early destruction of the right
(infection crosses growth plate) and also irregularity of the acetabular
n of the right femoral head epiphysis.

psis. Ultrasound of the hip joint did not show any effusion in the joint.
) Proton-density, fat-saturated axial MRI image shows oedema in the
w) in the symphysis pubis in keeping with osteomyelitis and abscess.



Figure 9 Multifocal osteomyelitis. A 5-year-old child presented with right hip pain and normal radiograph of the pelvis. (a) Bone scintigraphy
showed increased tracer uptake in the proximal femur on the right (long arrow) and also in the right humerus (short arrow), which was
asymptomatic. (b) Subsequent radiograph of the right hip in 10 days showed an ill-defined destructive lesion in the proximal femoral meta-
physis. (c) Radiograph of the right humerus showing the humeral lesion.

Figure 10 Talar osteomyelitis. A 14-month-old child presented with a limp. The whole limb radiographs were normal. (a) Bone scintigraphy was
then performed for localization of the disease, which showed increased tracer uptake in the left talus (arrow). (b) Proton-density, fat-saturated
coronal MRI image shows focal collection in the talus (arrow) with oedema in the subtalar space. (c) Subsequent radiograph in the healing phase
shows a defect in the talus (arrow) with surrounding sclerosis.
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Figure 11 LeggeCalveePerthes’ disease. (a) AP radiograph of the pelvis in a 7-year-old male patient shows subtle irregularity of the left femoral
epiphysis. (b) Frog-leg lateral view performed at the same time shows the marked sclerosis and irregularity of the left femoral head.
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wash out. Absence of fluid usually excludes septic
arthritis.17 MRI is rarely needed, but has a role in assessing
associated osteomyelitis.18

Osteomyelitis usually affects the metaphyses of long
bones, but can extend to involve the epiphysis in young
children as a consequence of vessels crossing the growth
plate. It may also involve the pelvis and spine, which may
result in referred pain to the hip.19 Early diagnosis and
treatment can prevent long-term complications, such as
bone necrosis and long-term deformity. Conventional radi-
ography is insensitive to early disease. Periosteal thickening,
osteopenia, or loss of normal architecture usually does not
become apparent for at least 7e10 days.20 MRI is the imaging
technique of choice for diagnosing osteomyelitis due to its
high sensitivity and specificity for the detection of early bone
marrow change, abscess formation, or soft-tissue extension;
the latter may also be shown on ultrasound (Fig 8).21 Isotope
imaging, with its large field of view, plays an important role
in diagnosing multifocal osteomyelitis (Fig 9) and may also
identify foci far remote from site of concern (Fig 10).

AVN

AVN of the femoral head is a condition induced by
compromised blood supply resulting in progressive destruc-
tion of bone. It is most commonly idiopathic (Perthes’) but
Figure 12 AVN. An adolescent child treated with steroids for acute lymph
subtle irregularity and flattening of the epiphysis on the left. (b) Frog-leg
lucency, the “crescent sign” (arrow). (c) T1 coronal MRI image shows bil
proximal femoral diaphysis bilaterally.
may be seen following trauma, infection, steroid treatment,
and in association with haematological diseases, such as
sickle cell anaemia.22 Perthes’ disease usually affects children
between 4e10 years of age, and is more common in boys.23

Plain radiography is insensitive at detecting very early
changes. The epiphysis may appear small, sclerotic, or flat-
tened with subchondral lucency or more marked fragmen-
tation (Fig 11). Findings, such as sub-chondral collapse,
“crescent sign” (Fig 12b), and sclerosis can be subtle and are
often better demonstrated on frog-leg lateral view, which
should bemandatory. MRI providesmore precise localization
and extent of involvement and has the highest sensitivity in
diagnosing and detecting extent of AVN.24 It enables evalua-
tion of position and size of the femoral head, which is
incompletely ossified in this age group.25 A low signal in-
tensity subcortical band is best seen on coronal T1-weighted
images (Fig 12c). The disease is bilateral in 10e20% of pa-
tients, but is usually metachronous. Where bilaterally sym-
metrical changes are seen, other disorders, such as
hypothyroidism, epiphyseal dysplasias (Fig 13), or alternative
underlying causes for AVN should be considered.

Benign tumours

Osteoid osteoma is one of the commonest benign skel-
etal neoplasms. It predominantly occurs in the long bones
ocytic leukaemia and hip pain. (a) AP radiograph of the pelvis shows
lateral view performed at the same time demonstrates subchondral
ateral low-signal subchondral bands along with bone infarcts in the



Figure 13 Epiphyseal dysplasia. AP radiograph of an adolescent child
shows bilateral symmetrical irregularity and flattening of the epiph-
ysis in keeping with epiphyseal dysplasia.

Figure 15 Simple bone cyst with a fracture. A 9-year-old child pre-
sented with left hip pain. Plain radiograph demonstrated a previously
undiagnosed simple cyst in the intertrochanteric region with a
pathological fracture (arrow) through the lateral edge of the lesion.
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of the lower extremity in children and young males be-
tween 5e30 years of age.26 A good history of night pain and
relief with salicylates narrows the differential, which is
further supported by imaging. Most cases are cortically
based with a characteristic radiolucent nidus and sur-
rounding area of dense reactive sclerosis. Intramedullary
osteoid osteoma are comparatively less common, with the
hip being the commonest site involved1 These lesions do
not induce sclerosis and thus are rarely visible on radio-
graphs.27 Although MRI is often recommended in children
to avoid unnecessary radiation exposure, the MRI appear-
ance of nidus, particularly when small is very variable and
appearances may be non-specific. CT has higher sensitivity
for nidus detection (Fig 14) and may be required in difficult
cases.28 Bone scintigraphy is very sensitive for the detection
of osteoid osteoma and shows a double density sign, central
intense isotope uptake area in keeping with the nidus,
within the area of increased tracer activity.29

Aneurysmal bone cyst, simple bone cyst (Fig 15), chon-
droblastoma (Fig 16),30 exostosis (which may be intra or
Figure 14 Osteoid osteoma. An adolescent child presented with night pa
sclerosis of the superior pubic ramus on the left. CT images show sclerosis o
nicely seen on the multiplanar reformatted image (b). MRI (not shown) de
extra-articular),31 and osteoblastoma32 are other common
benign lesions seen in and around the pelvis and hip.

Malignant tumours

Osteosarcoma and Ewing’s sarcoma are the commonest
primary malignant bone tumours in children.33 Osteosar-
comas are predominantly sited within the metaphysis of
long bones, affecting slightly older children, whereas
Ewing’s sarcoma more commonly affects the diaphysis and
flat bones of pelvis, and tends to occur in a younger age
group.33 Radiographic features are usually suggestive of a
malignant or aggressive process (Fig 17a).34 MRI is the
ins improving with salicylates. Radiograph (not shown) showed mild
f the superior pubic ramus (a) with a lucent nidus and central sclerosis
monstrated diffuse bone oedema and the nidus was not identified.



Figure 16 Chondroblastoma. (a) AP radiograph of the pelvis of a 12-year-old child showing a lucent, expansile lesion in the superior pubic ramus
extending into the anterior column of the right acetabulum (asterisk). (b) MRI confirmed a well-defined, expansile, acetabular lesion (asterisk)
extending into the pelvis.

Figure 17 Ewing’s sarcoma. (a) AP radiograph of an 11-year-old child shows a destructive lesion of the right iliac bone (asterisk) with a
permeative and moth-eaten appearance with no obvious soft-tissue mass. (b) Axial T2-weighted MRI image shows that the radiographic ab-
normality was associated with a heterogeneous signal intensity large soft-tissue mass, which extended anterior and posterior to the right iliac
bone. Extensive metastatic disease was also seen within the sacrum and the spine.
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technique of choice for assessment of tumour size, bone
destruction, local staging, and assessing soft-tissue
involvement (Fig. 17b).35 Bone scintigraphy can be used to
detect distant metastatic lesions.36
Figure 18 Aggressive bone lesions: leukaemia and LCH. (a) AP radiograph
shows multiple osteolytic lesions throughout the pelvis and proximal fem
leukaemia. (b) Radiograph of the pelvis in a 1-year-old child reluctant to
lesion (asterisk) with a well-defined sclerotic rim in the right iliac bone. T
zone of transition distally (arrow). These lesions were subsequently diagn
Multiple focal skeletal lesions in children raise the sus-
picion of a more diffuse process such as metastases
(consider neuroblastoma in young children), lymphoma,
leukaemia (Fig. 18a), or Langerhan’s cell histiocytosis (LCH).
of the pelvis in an adolescent child with pelvic girdle pain and fever
ora. The patient was subsequently diagnosed with acute lymphocytic
use the limb shows an extensive mixed sclerotic and lucent (bubbly)
here is a further lucent lesion in the right proximal femur with a wide
osed as LCH.



Figure 19 SUFE. (a) AP radiograph of the pelvis in an adolescent child with SUFE of the left hip. Note abnormal widening and blurring of the
physis with Klein’s line failing to intersect epiphysis. (b) Frog-leg lateral view of the hips in the same patient shows posteroinferior slippage of
the left femoral epiphysis.

Figure 20 DDH. AP radiograph of the pelvis and femora in a 3-year-
old child shows superolateral dislocation of the left hip. Note the
dysplastic and shallow left acetabulum and the absence of ossification
of the left femoral epiphysis.

Figure 21 Rickets and hypophosphataemic rickets. (a) AP radiograph of
nosed with rickets shows diffuse osteopenia of the proximal femora with m
blurring of the outline of the epiphysis and frayed physis bilaterally.
phosphataemic rickets presenting late with hip pain shows diffuse osteo
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LCH represents a spectrum of disorders affecting children of
all ages, ranging from solitary bone lesions (eosinophilic
granuloma) to multiple lesions and more diffuse skeletal
and multisystem involvement.37 Radiographic abnormal-
ities include diffuse osteopenia; well-defined, benign-
appearing lesions; andmore destructive defects, whichmay
be solitary or widespread (Fig. 18b).38 Whole-body MRI and
skeletal survey can help reveal multifocal sites of active
disease.39,40 MRI is useful to assess bone marrow and soft-
tissue involvement.41
Developmental and other bone disorders

SUFE is the commonest adolescent hip disorder and re-
sults from the posteromedial displacement of the femoral
epiphysis from the metaphysis. Patients are usually be-
tween 12e15 years, boys are more commonly affected than
girls, and are frequently taller or overweight.42 It may be
bilateral in 20e30% of cases, but is rarely symmetrical.
Presentation may be acute, with radiographic findings that
can initially be subtle, making it essential to perform both
AP and frog-leg lateral views for full assessment (Fig 19).
Appearances include widening of the growth plate with
the pelvis in a 20-month-old child refusing to weight bear and diag-
etaphyseal irregularity, looser’s zone and periosteal reaction. There is

(b) AP radiograph of the pelvis in a 14-year-old child with hypo-
penia and coxa vara deformity due to bone softening.



Figure 22 Polyostotic fibrous dysplasia. Presenting radiograph of the
pelvis and femora of an 8-year-old child with polyostotic fibrous
dysplasia showing shepherd’s crook deformity, endosteal scalloping,
expansile and ground glass appearance of both proximal femora, with
multiple transverse insufficiency fractures (arrow showing one of the
fractures) of the right proximal femoral diaphysis.
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apparent reduction of the height of the epiphysis, visible
medial slip, and loss of “Klein’s line” (a line drawn along the
lateral cortex of the femoral neck, which should intersect a
segment of the superior epiphysis).43 More chronic cases
may present with complications or long-term sequelae such
as AVN, hip deformity, or osteoarthritis.

DDH is usually diagnosed in early infancy, but patients
may present late with hip pain and limp, at which time
there may be associated hip dislocation, dysplasia, and
deformity with leg length discrepancy (Fig 20). The femoral
head becomes progressively ossified over 6 months of age,
limiting the use of ultrasound.44 Radiographs are used for
Figure 23 Neuroblastoma. A 6-year-old child presented with left hip pain
T2-weighted axial MRI image confirms the presence of a left paraspinal m
psoas laterally. (b) T2-weighted coronal MRI image shows left paraspina
roblastoma at biopsy.
diagnosis in this age group, with the frog-leg lateral view
important for evaluation of reducibility.
Metabolic and other bone disorders

Rickets is a disorder of vitamin Dmetabolism resulting in
inadequate mineralization. Radiological changes are most
evident within the metaphyses, which are the sites of most
rapid growth, with classical appearances including meta-
physeal widening, cupping and fraying. Irregularity and
enlargement of the epiphysis with frayed physeal borders
can also be seen.45 Patients may present with hip pain or
limp, which may be due to associated insufficiency frac-
tures/looser’s zones in older children (Fig 21a). Other rarer
causes of inadequate mineralization include hypo-
phosphataemic rickets in which hip pain as a result of
deformity may be the chief complaint (Fig 22b).

Pathological fracture may be the presenting feature of a
previously undiagnosed underlying disorder, such as
osteogenesis imperfecta, skeletal dysplasia, or fibrous
dysplasia (FD).46 FD may be mono/polyostotic, and causes
underlying bone fragility. This may result in acute fracture
or multiple successive cortical micro-fractures producing
bowing of the proximal femur and “shepherd’s crook"
deformity (Fig 22). Radiographs are usually sufficient to
make the diagnosis, although CT can provide detailed in-
formation on the texture of the bone and extent of the
lesion.47
Other causes

Other hip/pelvic diseases that could result in pain
include haemarthrosis (haemophilia), herniae (both
inguinal and femoral),48 neuromuscular disorders and soft-
tissue disorders, such as juvenile dermatomyositis.49 Often
remote disease, such as psoas disease (abscess and tumour;
Fig 23), pelvic abscess, and appendicitis, and spinal disease
(discitis, epidural abscess50) may present with hip pain.
. Ultrasound (not shown) showed a possible left paraspinal mass. (a)
ass, extending into the neural foramina and displacing and splaying
l mass displacing psoas. This was subsequently proven to be a neu-
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Conclusion

Hip pain or rapid-onset limp in children is not uncom-
mon. It results from many different diseases arising from
the hip joint itself or referred from more remote sources. In
this review we have illustrated the common and also some
of the rarer causes that we have experienced in our practice.
The radiologist should work very closely with the clinician
to decide on the appropriate investigation pathway to arrive
at a diagnosis. Therefore, it is vital for a radiologist to be
familiar not only with the spectrum of diseases that can
result in hip pain or limp in children, but also with the
relative merits of each investigative method to arrive at a
timely diagnosis.
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