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Summary
Background: Atraumatic hip pain in children is one of the most common symptoms with which pediatricians, orthopedists, and 
general practitioners are confronted, with an incidence of 148 cases per 100 000 persons per year. 

Methods: This article is based on publications up to April 2019 that were retrieved by a selective search in the PubMed data-
base, including case reports and reviews.

Results: Infants with fever often have purulent coxitis, which can be diagnosed by blood tests and ultrasonography. Toddlers and 
older children may suffer from painful restriction of motion of the hip joint, associated with limping (antalgic gait) or even the in-
ability to walk. The main elements of the differential diagnosis in children aged 2–10 are coxitis fugax and idiopathic necrosis of 
the femoral head (Perthes disease). In children aged 10 and up, and in adolescents, slipped capital femoral epiphysis (SCFE) is 
typical. Bone tumors and rheumatic diseases must always be considered as well. The initial diagnostic steps on presentation of 
a child with restricted hip movement should be plain x-rays and joint ultrasonography for the detection of an effusion. Suspicion 
of a tumor is the main indication for tomographic imaging (computed tomography or magnetic resonance imaging).

Conclusion: The underlying cause of hip pain in children should be diagnosed early to avoid adverse sequelae.
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J oint pain is one of the commonest symptoms 
 routinely seen by pediatricians, orthopedists, and 
general practitioners in children and adolescents. 

Most often, the painful joint is a hip joint, with an annual 
incidence 148.1/100 000 (1). Hip pain in children is often 
accompanied by a protective limp and reduced mobility 
of the hip. To reach a provisional diagnosis, the possible 
differential diagnoses for the patient’s age should be con-
sidered; since most of these conditions and most of the 
medical knowledge about them are age-related, this 
usually leads to success (2, 3).

Targeted treatment and prognosis depend on the 
underlying disease. A delay in diagnosis, especially in 
the case of septic coxitis, can lead to irreversible 
 destruction of the hip joint.

Learning goals
After reading this article, the reader will have acquired:
●  An overview of the basic diagnostic procedure for 

hip pain in children;
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● An understanding of the conditions that cause hip 
pain in children, and of their pathophysiology;

● A practical algorithm for reliable diagnosis and 
treatment, taking account of the possible differen-
tial diagnoses for hip pain in children.

Diagnosis
The diagnosis of pediatric hip pain should always 
 follow a standard algorithm. This starts with targeted 
history taking and clinical examination; imaging and/or 
blood tests may follow if necessary.

History taking
In addition to the duration and intensity of the pain, a 
structured history should include whether the symp-
toms are related to movement and to time of day. Gen-
eralized symptoms such as fever, night sweating, and 
weight loss (B symptoms) may be an indication of a 
systemic illness or systemic involvement. In addition to 
general diseases, questions should be asked about the 

Incidence
The commonest cause of joint pain in children, with an annual 
incidence of 148.1/100 000, is a painful hip joint. 

Clinical features
Hip pain in children is often accompanied by a protective limp 
and reduced mobility of the hip. 
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child’s neuromotor development. The Graf hip ultra-
sound examination technique is part of the general hip 
 sonography screening in Germany and is therefore in-
cluded in the so-called “U3 examination” (one of a 
series of screening examinations for children in 
 Germany). With the results recorded in the child’s 
examination document, it can give an indication of any 
maturation deficit. If repeated fractures have occurred, 
or visible deformities are present, the possibility not 
only of child abuse, but also of  skeletal disease (e.g., a 
form of osteogenesis imperfecta) should be considered.

Clinical examination
In a child old enough to walk and stand, gait should be 
observed. Often protective limping is seen; in some 
cases this may be the only identifiable symptom. Knee 
pain should also prompt examination of the hip joint, as 
knee pain can be an expression of projection of the pos-
terior ramus of the obturator nerve and often masks the 
actual hip complaint. The patient should always be 
 undressed for the examination, and the hip joint is 
examined in comparison with the contralateral side, to 
allow any incorrect posture, muscle atrophy, or differ-
ences between joint excursions on the two sides to be 
identified. Comparison between right-side and left-side 
internal rotation in supine and in prone positions is 
 particularly important, as this is often the first and 
sometimes the only joint excursion to be restricted.

Imaging
In infants and toddlers, ultrasound is the imaging 
method of choice. In addition to good soft-tissue diag-
nostic imaging and showing any joint effusion, it also 
enables identification of fractures. Bilateral exami -
nation is mandatory, as any difference between the two 
sides is often pathological in origin. For musculo -
skeletal pain, the gold standard is plain radiography in 
two planes as the first imaging method (4). If the cause 
of the pain cannot be identified on radiography or ultra-
sonography, axial imaging should be carried 
out—normally magnetic resonance imaging (MRI), 
more rarely computed tomography (CT). These pro-
cedures are particularly valuable for tumor diagnosis. 
Because they are elaborate to perform (the patients may 
require sedation or anesthesia), they should only be 
used when clearly indicated, and only when the results 
will affect management decisions.

Common causes of hip pain
In children, hip pain as a symptom and the nature and 
earliest manifestation of the commonest hip conditions 

are strongly age-related. The clinician who is aware of 
this will be able to narrow down the possible differen-
tial diagnoses and speedily progress the diagnostic 
search in the right direction. The Table shows the com-
monest diseases of the hip joint that can cause hip pain 
in children together with their prevalence by age group. 
Below, the commonest causes of hip pain in children 
are described in order of age at first manifestation, 
 together with their pathophysiology, diagnosis, and 
treatment. Of note is the low level of evidence, which is 
due to the lack of prospective randomized studies in 
pediatric patients.

Septic coxitis
Septic coxitis is a hematogenous bacterial infection of 
the hip joint that can in principle occur at any age, but is 
seen predominantly in infants and toddlers (below the 
age of four). As the epiphyseal growth plate does not 
yet function as a protective barrier at this age, the 
 pathogens spread into the epiphysis. The commonest 
pathogen is Staphylococcus aureus. Septic coxitis can 
also occur as a sequela of acute or subacute osteomyeli-
tis. Clinically, in over 90% of cases generalized symp-
toms such as fever and general unwellness are seen (5, 
6). Movement is restricted by pain, with protective 
limping and guarding. The parents of infants with 
 septic coxitis often report poor feeding and loud crying, 
especially when the hip is abducted (e.g., during diaper 
changing). Septic coxitis represents an absolute emer -
gency and must therefore be rapidly diagnosed and 
 immediately treated to avoid risking destruction of the 
femoral head and epiphysiolysis. Only if appropriate 
treatment is instigated within 3 days of disease onset 
can irreparable damage to the cartilage be prevented 
(7). After the general clinical examination, therefore, if 
septic coxitis is suspected, ultrasonography of both hips 
should be carried out at once. In addition, blood is 
taken to determine inflammation markers (C-reactive 
protein value, leukocyte count, and erythrocyte sedi-
mentation rate), which in infants may be increased only 
slightly or not at all even in the presence of massive 
joint empyema. If evidence of joint effusion is shown 
and blood tests show elevated inflammation markers, 
arthrocentesis must be carried out immediately, and if 
macroscopic pus is present in the aspirate, surgical irri-
gation must follow the aspiration (8). For this reason, in 
infants and toddlers it is advisable to perform the 
 arthrocentesis under anesthesia, so as to be in a position 
to irrigate the joint in the same session, without further 
delay. If the aspirate is grossly normal, the leukocyte 
count should be ascertained and native samples sent for 

History taking
The Graf hip ultrasound examination technique is part of the 
general hip sonography screening (“U3”) in Germany, with its 
results recorded in the child’s examination document. It can 
give an indication of any maturation deficit. 

Septic coxitis
Septic coxitis is a hematogenous bacterial infection of the hip 
joint that can in principle occur at any age, but is seen pre-
dominantly in infants and toddlers (below the age of four).
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microbiologic and pathologic analysis. To complete the 
diagnostic tests, before antibiotic treatment is started, 
blood cultures should also be obtained. Postoperatively, 
empiric antibiotic treatment should be started with a 
second-generation cephalosporin (8); if necessary, this 
can be changed once the antibiogram is available. The 
decision as to whether “second-look surgery” is 
 indicated is made on the basis of the clinical course 
and/or the lab-determined inflammation markers (9, 
10). Besides antibiotic treatment for a total of 4 to 6 
weeks (11), follow-up care includes immediate post -
operative hip joint mobilization, as otherwise the risk is 
that the joint will stiffen. Parents should always be told 
of the risk that changes in growth may occur after 

 septic coxitis, possibly necessitating orthopedic treat-
ment later on for axis correction.

Transient synovitis
Transient synovitis (also called coxitis fugax, and in 
everyday clinical practice “irritable hip”), is not strictly 
a disease but a symptom. Pathophysiologically, this is a 
transient, painful joint effusion that occurs after a re-
cent viral infection. In many cases, movement of the af-
fected joint is restricted by pain; in clinical terms this 
may range from a slight limp to complete immobiliz-
ation of the patient. However, unlike with septic coxi-
tis, there are no generalized signs of illness (12, 13). 
Transient synovitis is self-limiting, with an average 

Joint effusion
If evidence of joint effusion is shown and blood tests show 
elevated inflammation markers, arthrocentesis must be carried 
out immediately.

„Second-look“surgery
The decision as to whether “second-look surgery” is indicated 
is made on the basis of the clinical course and/or the lab-
 determined inflammation markers.

TABLE

Commonest diseases of the hip in children

ANA, antinuclear antibodies; AP, anteroposterior; CRP, C-reactive protein; DMARDs, disease-modifying antirheumatic drugs; ESR, erythrocyte sedimentation rate; MRI, magnetic resonance 
 imaging; NSAIDs, nonsteroidal anti-inflammatory drugs; MTX, methotrexate; OT, osteotomy

Septic coxitis

Transient 
 synovitis

 Perthes disease

Juvenile  
rheumatoid 
 arthritis

Benign and 
 malignant  
tumors

Slipped capital 
femoral 
 epiphysis

Hip dysplasia, 
hip displacement

Age

0–4 years

2–10 years

5–7 years

2–18 years

2–18 years

Adolescence

Adolescence

Prevalence

1–4/ 
100 000

76/
100 000

0.4–29.0/ 
 100 000

14.8/ 
100 000 

5% of all 
 tumors

0.33–24.58/  
100 000

2–5% 

Etiology

Hematogenous bacte -
rial infection of the hip 
joint

Transient hip joint effu-
sion, often virus-related

Aseptic femoral head 
 necrosis

Rheumatoid oligo- or 
polyarthritis of the hip 
joint

Space-occupying lesion 
with  chondral, osseous 
or connective tissue 
components

Nontraumatic 
 epiphyseal slippage

Underdevelopment of 
the hip joint, impaired 
ossification of the 
 acetabulum

Clinical features

Guarding and protec-
tive behavior,  general 
unwellness,  fever 

Protective limp, 
 limited range of mo-
tion in the hip joint

Protective limp, 
 limited range of 
 motion 

Protective limp, 
 limited range of 
 motion 

Uninterrupted pain or 
nocturnal pain

Protective limp, 
 limited range of 
 motion, positive 
 Drehmann sign

Pain on movement of 
the hip

Diagnosis

Laboratory tests (blood 
count, CRP, ESR), ultra-
sound, arthrocentesis (cell 
count), blood cultures

Ultrasound, laboratory 
tests as indicated

Positive „figure 4“ sign, 
ultrasound, pelvic and axial 
hip radiographs 

Laboratory tests (blood 
count, CRP, ESR, ANA, 
rheumatoid factors, 
HLA-B27), ultrasound, AP 
radiograph, MRI as 
required

Radiography in two planes, 
MRI, CT, bone scintigraphy

Ultrasound, pelvic and 
axial (“true lateral” as de-
scribed by Imhäuser) hip 
radiographs 

Pelvic radiograph, axial hip 
radiograph

Therapy

Joint irrigation, anti-
biotics, mobilization

Physical rest, pain relief if 
required

Physiotherapy, rest dur-
ing periods of acute pain, 
avoidance of axial com-
pressive loading

Pain relief (NSAIDs), 
DMARDs (e.g., MTX), 
 biologics (e.g., etaner-
cept), physiotherapy

No-touch lesion, chemo-/
radiotherapy, surgical 
 resection

In situ screw fixation, os-
teotomy, Ganz/modified 
Dunn osteotomy, contra-
lateral prophylactic screw 
placement 

Triple osteotomy, hip 
 replacement
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 duration of symptoms of 5 days, or up to 14 days if the 
course is protracted. The differential diagnosis should 
rule out septic coxitis. Ultrasonography shows an effu-
sion, but without elevated inflammatory markers (14). 
In most cases only pain relief as needed (adjusted for 
weight) and resting of the joint are required. Thera-
peutic arthrocentesis should be considered only if the 
joint effusion is massive and the pain severe. The ques-
tion of whether transient synovitis predisposes to the 
later development of Perthes disease has occasionally 
been raised, but has been answered in the negative (15). 
If pain is persistent or recurrent, the patient should 
 re-attend so that other causes can be excluded.

Perthes disease (Legg–Calvé-Perthes disease)
Perthes disease is an aseptic femoral head necrosis in a 
toddler. It is caused by disruption of the blood flow, but 
the cause of this disruption is unclear (16). The exact 
pathological mechanism remains unknown, but predis-
posing factors have been identified and include genetic 
factors, vascularization, coagulation disorders, growth 
factors, and social conditions. Boys are affected four 
times as often as girls (17). In clinical practice, the clas-
sifications introduced by Catterall and Herring are 
widely used. Catterall’s classification records the extent 
of the necrotic area, while Herring’s focuses on the sig-
nificance of the height of the lateral pillar (18, 19). Of 
the “head-at-risk” signs described by Catterall, which 
include lateral calcification, subluxation/lateralization, 
metaphyseal involvement, horizontalization of the 
growth plate, and Gage’s sign, only lateral calcification 
and subluxation/lateralization have been proven to 
have prognostic significance (20). Collapse of the 
 femoral head is a self-limiting process and typically 
passes through the stages described by Waldenström 

(21) within an average of 2 years, with reorganization 
occurring in the final stage (Figure 1). Stulberg’s clas-
sification, based on the shape of the repaired femoral 
head, is used to describe the congruence of the two 
parts of the joint (femoral head and acetabulum) (22). 
Clinically, limping is seen in affected children, together 
with reduced but often pain-free mobility. Typically, the 
“figure 4 sign” on the affected side is positive. For this, 
with the child supine, the foot of the leg being assessed 
is placed against the contralateral knee such that flexion 
of about 45° at the hip and 90° at the knee occurs. In pa-
tients with a normal hip joint, this position when 
viewed from above produces the shape of a figure “4.” 
If Perthes’ disease is suspected, after bilateral hip ultra-
sonography, radiography in two planes is carried out: 
an anteroposterior (AP) pelvic view and a Lauenstein 
axial view of the affected side. In the early stage, joint 
effusion is seen only on ultrasound, whereas radiogra-
phy shows no abnormality. To confirm the diagnosis at 
this early stage, MRI may be performed (17). The goal 
of treatment is always to maintain joint mobility 
through regular intensive physiotherapeutic exercise. 
Both radiologically and clinically, joint con-
gruence—containment of the two parts of the 
joint—plays the key role. Loss of containment must be 
prevented by every possible means, so if lateralization 
occurs, surgical centralization of the joint with pelvic 
and/or intertrochanteric osteotomy may become 
necessary. Only during periods of severe pain should 
weightbearing be avoided. The most important prog-
nostic factors for the course of this disease are the pa-
tient’s age at diagnosis (age at onset <6 years is favor-
able), the initial classification of severity (Catterall and/
or Herring), and the recorded Catterall “head-at-risk 
signs” (23–25).

Transient synovitis
Transient synovitis is self-limiting, with an average duration of 
symptoms of 5 days, or up to 14 days if the course is pro-
tracted. The differential diagnosis should rule out septic coxitis.

 Perthes disease
Perthes disease is aseptic femoral head necrosis in a toddler. 
It is caused by disruption of the blood flow, but the cause of 
this disruption is unclear.

Figure 1: Radiographic staging of Perthes disease (Waldenström classification)
a) Early stage; b) condensation; c) fragmentation; d) reossification; e) healed 

a b c d e
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Slipped capital femoral epiphysis 
The pathophysiology of this nontraumatic epiphysioly-
sis in adolescents is multifactorial. Boys are somewhat 
more frequently affected than girls. There appears to be 
a correlation between hormones, obesity, and high 
mechanical load. Clinically, an acute form (symptoms 
<2 weeks) and a chronic form of the disease (symptoms 
>2 weeks) are distinguished. A special form is the 
“acute on chronic” form, in which a sudden increase in 
pain occurs in a patient with a longstanding positive 
history. Often, the patient reports localized pain in the 
knee but examination reveals painful reduced mobility 

of the hip (especially in internal rotation) in a patient in 
otherwise good health (26). A positive Drehmann sign 
on the affected side (where the examiner notes 
 unavoidable passive external rotation of the hip—i.e., 
internal rotation of the lower leg—when the hip joint is 
flexed) is pathognomonic. The natural course of the 
disease is for the symptoms to gradually disappear 
spontaneously, and as a result diagnosis is often 
 delayed (27). In cases where slipped capital femoral 
epiphysis (SCFE) is suspected, the next diagnostic step 
should be radiography in two planes (AP pelvic view 
and Lauenstein axial view of the affected side). MRI 

Treatment of Perthes disease
The goal of treatment is always to preserve joint congruence 
(containment).

Important prognostic features are:
The patient’s age at diagnosis (age at onset < 6 years is 
 favorable), the initial classification of severity (Catterall and/or 
Herring), and two of Catterall‘s “head-at-risk signs”: lateral 
 calcification and subluxation/lateralization.

Figure 2: Radiographic diagnosis of slipped capital femoral epiphysis and its surgical management, showing the time course
a) Preoperative anteroposterior (AP) pelvic radiograph; b) Preoperative true lateral view of the right hip;  
c) Preoperative true lateral view of the left hip;  (pathological: slippage >50°); 
d) Postoperative AP pelvic radiograph after prophylactic in situ screw placement (right hip) and valgization–flexion–derotation osteotomy (Weber–Imhäuser osteotomy) 

(left hip);
e) Postoperative axial view of the right hip with prophylactic in situ screw placement
f) Postoperative axial view of the left hip with valgization–flexion–derotation osteotomy (Weber–Imhäuser osteotomy)

a b c

d e f
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does not have a role in the diagnostic procedure in the 
early stage of SCFE (4). Surgical treatment depends on 
the angle of slip of the femoral head from the femoral 
neck. In German-speaking countries, where the angle 
of slip is up to 30°, “in situ screw fixation” using one 
screw or three K wires is carried out to prevent further 
slipping of the growth plate. Where the angle of slip is 
greater than 30°, a pre-arthritic deformity is present, so 
reshaping osteotomies are performed in addition 
 (Figure 2). Finally, surgical hip dislocation with open 
reduction and fixation of the epiphysis (periacetabular 
osteotomy) and modified Dunn osteotomy are becom-
ing more widely practiced. Complication rates of up to 
37% are reported for these procedures; the rate of 
 femoral head necrosis is reported at 23%, and there is a 
significant correlation between complication rate and 
surgical expertise (28). SCFE should always be treated 
surgically; the acute form should be treated emergently 
and the chronic form within a short time. Since in 50% 
of cases slipping will at some time occur in the normal 
hip as well, prophylactic screw placement on the 
contralateral side is recommended.

Hip dysplasia and hip dislocation
These clinical entities represent a congenital or ac-
quired malformation of the acetabulum, which fails to 
provide a firm seating for the as yet soft, cartilaginous 
femoral head. The most extreme form is hip dislo-
cation. At present, the question whether introducing 
general ultrasound hip screening for neonates could 
bring an improvement in terms of sensitivity and 
 specificity, or any advantage compared to targeted 
screening by clinical examination, is still under debate 
(29). A retrospective analysis showed that the introduc-
tion of general ultrasound screening as part of the U3 
examination led to a marked reduction in the number of 
surgical interventions in young children (toddlers), by 
46% (30). However, it remains unclear whether only 
unstable and dislocated hips should be diagnosed and 
treated, or dysplastic hips as well. 

Worldwide, abnormalities of hip development 
 together with the resulting degenerative changes are 
among the commonest skeletal disorders seen in 
 adolescents (31–34), although given the lack of pro -
spective studies, it is not possible to tell the 

Slipped capital femoral epiphysis
The pathophysiology of this nontraumatic epiphysiolysis of the 
adolescent is multifactorial. 

Symptoms of slipped capital femoral epiphysis
Often, the patient reports localized pain in the knee but 
 examination reveals painful reduced mobility of the hip 
 (especially in internal rotation) in a patient in otherwise good 
health.

Figure 3: Measurements on a pelvic radiograph, showing the reference lines and angular measurements (AC and CE) in an assessment of hip 
dysplasia/displacement

CE angle

Hilgenreiner line

AC angle

Gocht–Shenton–Ménard line
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 correlation between the dysplasia grade shown on 
ultrasound and the degenerative changes resulting 
from it. The course and prognosis in children with 
spastic cerebral palsy should be considered 
 separately. It is known that the affected children are 
born with normal hips, and only later, as a result of 
the spastic muscle imbalance, does hip lateralization 
and, later, hip displacement develop (35). The higher 
an affected child’s Gross Motor Function Classifi-
cation System (GMFCS) score (the more severe the 
affection, the higher the score), the greater the prob-
ability of secondary hip dysplasia and/or displace-
ment; it is highest in nonambulant children with a 
high GMFCS score. One goal in the management of 
patients with cerebral palsy is, therefore, prevention 
of hip displacement, and for this reason regular 
 radiographic checkups should be carried out in the 
outpatient setting (36). Clinically, stress-related pain 
and markedly reduced mobility are not seen until the 
advanced stage of hip dysplasia/displacement. In 
 patients with higher-grade findings, limping and a 
positive Trendelenburg sign are observed. The 
method of choice for diagnosing hip dysplasia/dis-
placement in a child over the age of 1 year is a pelvic 
radiograph to assess the acetabular roof. The angular 
relationships in the acetabulum are first recorded as 
the acetabular (AC) angle and, in the older child, the 
center–edge angle (CE angle after closure of the Y 
cartilage. During growth, the AC angle should con-
tinuously diminish and the acetabular roof flatten off, 
so that by the time the child is 5 years old the AC 
angle ideally be <20° (37). The CE angle primarily 
describes the relationship between the femoral head 
and the acetabulum, and along with a number of other 
indicators mainly described the coverage of the femo-
ral head, which in adults is a mean of about 35° (<20° 
is pathological) (38). The Gocht–Shenton–Ménard 
line is a curved line on the pelvic radiograph, running 

Hip dysplasia and hip displacement
Worldwide, abnormalities of hip development together with the 
resulting degenerative changes are among the commonest 
skeletal disorders seen in adolescents.

Children with spastic cerebral palsy
It is known that the affected children are born with normal hips, 
and only gradually, as a result of the spastic muscle imbal-
ance, does hip lateralization and, later, hip displacement 
 develop.

Figure 4: Radiographic diagnosis of bilateral hip dysplasia and its sur-
gical treatment with bilateral triple osteotomy
a) Preoperative AP pelvic radiograph;
b) postoperative pelvic radiograph showing right-side triple osteotomy 

with persistent left hip dysplasia;
c) postoperative pelvic radiograph with additional left-side triple 

 osteotomy (i.e., now bilateral osteotomies after initial bilateral 
 dysplasia; in the time elapsed between the two procedures, some 
metal parts have been removed from the right acetabular oste -
otomy and bone remodeling has begun.

a

b

c
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from the superior border of the obturator foramen and 
along the inferomedial border of the proximal part of 
the femur. A break in the continuity of this line is 
 evidence of hip dysplasia or dislocation (Figure 3). In 
patients with high-grade dysplasia, MRI can yield in-
formation about the condition of the cartilage. The 
treatment of choice is surgery at a more advanced age, 
and so long as the cartilage is in good condition, 
should consist of joint-preserving osteotomy (Figure 
4). However, where defects are extensive, joint 
 replacement may be necessary (38, 39).

Important entities in the differential diagnosis of 
hip pain in children
Once the above conditions have been ruled out as the 
cause of hip pain in children, diseases that are not pre-
dominantly age-related should be considered.

Of particular importance in the differential diag-
nosis, therefore, are juvenile rheumatoid arthritis and 
tumors. 

Juvenile rheumatoid  arthritis
In rheumatic disease, the hip joint can be affected either 
as the sole joint (monoarthritis) or as one of multiple 
joints (oligo- or polyarthritis) (40). The causes of 
 juvenile rheumatoid arthritis (JRA) are multifarious, 
and in most cases no specific cause can be identified. 
Genetic factors and environmental factors can both 
contribute to the development of the disease. Various 
immunological patterns (HLA types) can increase the 
probability of development of a rheumatic disease (e1). 
A change in gait is symptomatic, and may be as ex-
treme as a refusal to walk. Usually, the pain that causes 
this change is due to joint effusion (identifiable on 
ultrasound), synovial thickening, and reduced mobility. 
Destruction of the cartilage and bone structures is rare 
in children and adolescents, and only to be anticipated 
in long-term cases that are refractory to treatment. The 
diagnosis of JRA can sometimes be difficult, because 
the clinical features of these diseases vary so widely. 
The key element is the history, with an exact record of 
the circadian timing of symptoms and whether they re-
late to any sports activities and/or infections (reactive 
arthritis). In terms of imaging, ultrasound usually 
 suffices, but occasionally MRI is required for to distin-
guish between inflammation and neoplastic disease (4). 
Arthrocentesis should always be carried out when an 
infectious etiology of a joint effusion seems possible, 
and in rare cases to relieve the joint. In addition to 
 determining inflammation markers, laboratory tests 
should rule out infectious pathogens, including 

 Borrelia and viruses, that can cause reactive arthritis. 
To confirm the diagnosis, antinuclear antibodies, rheu-
matic factors, and HLA-B27 should also be determined 
(e2). The treatment of JRA follows the general staged 
scheme for the treatment of rheumatic diseases of 
childhood, starting with non-steroidal antiinflammatory 
drugs (e.g., naproxen). Depending on the further symp-
toms and response to treatment, another disease-
 modifying antirheumatic drug (DMARD; e.g., metho -
trexate) and a biologic (e.g., etanercept) may be started 
(e3). The goal should be treatment escalation up to the 
point where children can do everything that their peers 
do. To achieve this, concomitant intensive physio -
therapy is useful, both to strengthen the musculature 
and to prevent the contraction of tendons and ligaments 
and of the joint capsules (e3). When treatment is 
 escalated in this way, surgery is less often required (e4).

Tumors
In terms of differential diagnosis, the presence of any 
benign or malignant tumor that originates in the pelvis, 
proximal femur, or their surrounding soft tissue, should 
always be ruled out. Musculoskeletal tumors can be di-
vided into primary bone tumors and primary soft tissue 
tumors. Most space-occupying lesions, such as osteo-
chondroma, enchondroma, osteoid osteoma, cartilagi-
nous exostoses, and cysts, are benign. Osteosarcoma 
and Ewing sarcoma are comparatively rare: only about 
5% of all malignant tumors in children are bone sarco-
mas, which have a peak incidence between the ages of 
10 and 15 years (e5). The borderline between benign 
and malignant tumors is not always sharply defined: 
there are semi-malignant tumors which fulfill all the 
criteria of the malignant tumor but do not metastasize. 
A particular entity is the “tumor-like lesion.” Tumor-
like lesions show clinical and radiological features of a 
bone tumor without fulfilling the criteria of a true 
tumor. Clinically, these various tumors and tumor-like 
lesions vary greatly in their behavior; benign lesions 
are frequently unnoticed until they are discovered as an 
incidental finding. In general, symptoms depend on the 
rate of tumor growth: a faster rate of growth is more 
often painful. The pain is usually less during stress than 
at night or at rest. About twos-third of bone tumors 
occur during the pubertal growth period. For diagnosis, 
radiography and one other imaging technique are 
required, preferably contrast MRI, otherwise CT and/or 
two-phase bone scintigraphy. If the presence of a 
 malignant lesion cannot be definitely ruled out on im-
aging, a biopsy sample is taken through the route of any 
surgical approach that may be required later, to allow 

Management of patients with cerebral palsy
One goal in the management of patients with cerebral palsy is, 
therefore, prevention of hip displacement, and for this reason 
regular radiographic checkups should be carried out in the out-
patient setting.

Juvenile rheumatoid arthritis
In juvenile rheumatoid arthritis, arthrocentesis should always 
be carried out when an infectious etiology of the joint effusion 
seems possible, and in rare cases to relieve the joint. 
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Tumors as a cause of hip pain
Musculoskeletal tumors can be divided into primary bone tu-
mors and primary soft tissue tumors. Most space-occupying 
lesions are benign. Only about 5% of all malignant tumors in 
children are bone sarcomas. 
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Only one answer is possible per question. Please select the answer that is most appropriate.

Question 1
Which of the following conditions causing pain in the hip 
joint is mainly seen in infants?
a) Perthes disease
b) Slipped capital femoral epiphysis
c) Juvenile rheumatoid arthritis
d) Ewing sarcoma
e) Septic coxitis

Question 2
What should be the next diagnostic investigation in a 
child in whom the general clinical examination suggests 
septic coxitis?
a) Radiography and hip spica cast
b) Magnetic resonance imaging and arthrocentesis
c) Ultrasonography and blood tests
d) Bone scintigraphy and physiotherapy
e) Computed tomography and Bobath therapy

Question 3
In terms of the differential diagnosis, what distinguishes 
transient synovitis from septic coxitis?
a) Transient synovitis has a genetic origin.
b) Transient synovitis is caused by an abnormal fetal position
c) Transient synovitis more often occurs in children with 

 trisomy 21
d) Transient synovitis is a sequela of subacute osteomyelitis
e) In transient synovitis, ultrasonography of the joint effusion 

does not show any inflammatory markers

Question 4
How soon must treatment for septic coxitis start if 
 irreversible damage is to be prevented?
a) Within 3 days of disease onset
b) Within 7 days of disease onset
c) Within 11 days of disease onset
d) Within 15 days of disease onset
e) Within 19 days of disease onset

Question 5
Which of the following diagnostic factors is widely used 
for classification of the severity of Perthes disease?
a) Patrick test
b) Tap test for trochanteric pressure pain
c) Computed tomography of the hip
d) Catterall‘s „head-at-risk“ signs
e) Bone scintigraphy

Question 6
Which of the following treatments is most commonly 
 indicated for transient synovitis?
a) Physical rest and weight-adjusted pain relief as needed
b) Biologics and microwave therapy
c) Antibiotics and cold therapy
d) Hip replacement and rehabilitation
e) Spica cast followed by physiotherapy

Question 7
For which disease is the Drehmann sign 
 pathognomonic?
a) Juvenile rheumatoid arthritis
b) Transient synovitis
c) Hip dysplasia
d) Slipped capital femoral epiphysis
e) Perthes disease

Question 8
What is the treatment of choice for septic coxitis?
a) Joint irrigation and antibiotics
b) Mobilization and heat
c) Rest and pain relief
d) Joint replacement and physiotherapy
e) Avoidance of axial compressive forces and administration 
of biologics

Question 9
In adolescents with hip dysplasia but with cartilage in 
good condition, what is the treatment of choice?
a) Heat treatment and physiotherapy
b) Intra-articular injection of hyaluronic acid
c) Joint-preserving osteotomy
d) Joint replacement
e) Cartilage transplant surgery

Question 10
What is characteristic of pain that is related to a fast-
growing pelvic tumor?
a) The pain only occurs when the tumor is a bone sarcoma.
b) Generally, the pain is less intense during weightbearing 

than at night or when at rest.
c) The pain occurs on weightbearing.
d) The pain is cyclical.
e) The pain only starts after the initiation of medical treatment.
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