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KEY POINTS

� The care provider should focus on a complete history, including the presence or
absence of pain and acuity, the chronicity of the complaint, antecedent events, triggers,
and means of relief.

� The care provider should do a complete examination rather than one that focuses on the
involved area.

� Laboratory studies should be ordered with a focus on the pertinent points gleaned from
the history and physical examination rather than ordering broad antecedent event panels.
INTRODUCTION

Despite the general belief of the public that healthy children do not experience pain,
multiple surveys have demonstrated that as many as 50% of children have pain com-
plaints at some time during a single year.1 Moreover, it has been reported that 6% of
visits by children 3 ages to 15 years to a pediatrician’s office are due to pain com-
plaints.2 The problem for the primary care provider is to distinguish between harmless
complaints and those indicating pathologic conditions. This article outlines an
approach to distinguish pathologic joint conditions in children because, despite the
frequency of pain complaints, not all pathologic joint conditions are accompanied
by joint discomfort. Similarly, a pathologic joint condition may or may not be accom-
panied by swelling; it may be associated with local inflammation or be a noninflamma-
tory process. It can be accompanied by a rash or fever. As with all medical complaints,
the history is the most important part of the visit for developing a differential diagnosis.
(See discussion of widespread extraarticular pain in Jennifer E. Weiss and Jennifer N.
Stinson’s article, “Pediatric Pain Syndromes and Non-inflammatory Musculoskeletal
Pain,” in this issue.)
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Approach to Taking the History

Pain or not?
Among the first considerations is whether the observed joint problem is painful or pain-
less (Box 1). Rather than pain, the chief complaint may be swelling or impairment in func-
tion, such as a limp or difficulty with flexion or extension of the joint. Critical to establishing
the diagnosis is the ascertainment of pain characteristics. Has the pain or dysfunction
been present for days, weeks, or months? Was there a known precipitating factor or
did it begin insidiously and worsen? Is there pain at rest? Do they have pain, swelling,
or dysfunction throughout the day, or is it intermittent? If intermittent, does it occur daily
or less frequently? Is it most painful or dysfunctional after a period of rest, with activity
improving the sense of wellbeing, or is it the opposite, worsening with increasing activity?
Is the joint swollen or does the pain seem to be primarily inside the joint? This phrase,
inside the joint, is chosen deliberately to permit the parent or patient to describe pain
in a normal appearing joint rather than fear the complaint will not be taken seriously in
the absence of perceived swelling. Pain quality (sharp, dull, burning, twisting, aching)
can be helpful but children most often find pain very difficult to describe (Table 1).

One joint or more?
Next, is it localized to a single joint or less focused and involving the whole limb? Does it
involve many joints or is it felt diffusely throughout the body. Severe pain in a single joint,
particularly with acute onset, ismost likely to be associatedwith trauma or infection. (See
discussion of diffuse, generalized pain in the absence of systemic features in Jennifer E.
Weiss and Jennifer N. Stinson’s article, “Pediatric Pain Syndromes and Non-
inflammatory Musculoskeletal Pain,” in this issue.) Much to the surprise of many, auto-
immune arthritides can be painless or can be associated with only mild pain.3
Box 1

Factors in taking a history

� Painful versus painless

� Location
� Single joint versus multiple joints
� Large joint versus small joint

� Onset
� Acute versus chronic
� Constant versus intermittent

� Potential precipitating factors of antecedent trauma
� Antecedent infection

� Accompanying signs and/or symptoms
� Rash
� Fever
� Swelling
� Bowel complaints

� Triggers
� Time of day
� Physical position
� Physical activities

� Ameliorating therapy
� Physical agents
� Medication
� Degree of relief
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Table 1
Typical pain severity

Mild to None Moderate Severe

Lyme arthritis
Juvenile idiopathic arthritis (JIA)
Henoch-Schönlein purpura (HSP)
Legg-Calvé-Perthes (LCP) syndrome

Trauma
Reactive arthritis
HSP
Autoimmune diseases or JIA
Viral-associated arthritis
Biomechanical
Osteoid osteoma
Slipped capital femoral
epiphysis (SCFE)

Trauma
Septic joint
Bony infarct
Leukemia
Metastatic disease
Pain amplification
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In the absence of a traumatic cause, the history of an antecedent infection should be
addressed and put in a temporal context, along with associated symptoms and signs.
Has the child been ill within the last month? The care provider should specifically
inquire about fevers, rashes, respiratory infections, gastroenteritis, or urinary symp-
toms. Recent or concurrent infection with the articular pain can be a clue to an infected
joint or bone, or a reactive synovitis (Box 2).

How long has it been going on?
Whether the onset of pain is recent or longstanding is important in organizing and
prioritizing a differential diagnosis. However, the provider must always keep in mind
that a child may present early with the pain complaints of what will prove to be a
chronic disease. Thus, diagnoses of pain complaints of rapid or recent onset should
Box 2

Fever

None

� Juvenile idiopathic arthritis (JIA)

� Trauma

� Biomechanical

� Metastatic disease

� Chondrodysplasia

� Other autoimmune

Moderate

� JIA (systemic)

� Leukemia

� Other autoimmune

� Autoinflammatory

� Osteomyelitis

� Acute rheumatic fever (ARF) or poststreptococcal arthritis

High

� Septic arthritis

� Autoinflammatory
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be pursued (including consideration of those more typically presenting after a more
extended time frame) until resolution or a diagnoses is reached (Boxes 3 and 4).

Selected Causes of Pain with Recent Onset, Typically Short (<6 Weeks) Time to
Presentation

Trauma
The onset of trauma is precipitous with significant pain, it is localized to a single site, and
the causal event can most often be immediately identified. However, sports participa-
tion can be an exception to that rule. Not infrequently, parents and children will deny
any possibility of injury but when asked directly they report the child belongs to football,
soccer, lacrosse, gymnastics, competitive cheerleading, or other sports teams in which
contact injuries are dismissed as being part of the game. A forgotten injury may reveal
the cause of a painful joint. A swollen joint with a rapid onset of effusion immediately af-
ter significant trauma to the joint might suggest a hemarthrosis and associated damage
to joint structures, such as ligament ormeniscal tears. Although sports-related trauma is
the most common cause of a hemarthrosis, in the absence of this history a bleeding
diathesis is suggested. Both hemophilia and von Willebrand disease vary in their
severity and can, therefore, present later in childhood.4,5 Sports injuries can also include
a traction injury at an apophysis. The apophyses are growth plates, or ossification cen-
ters, which are extraarticular and, as such, do not add length to a growing bone. Close
to the various apophyses are the bony attachment sites of tendons and ligaments
(entheses). In the growing child, the muscles and tendons can be stronger than the
growth plate at the apophysis and a sudden strong force can cause an avulsion injury
with associated acute pain. Common sites for such injuries are the anterior iliac crest
andmore rarely in the ischial tuberosity.6 (See discussion of this type of injury in Jennifer
E. Weiss and Jennifer N. Stinson’s article, “Pediatric Pain Syndromes and Non-
inflammatory Musculoskeletal Pain,” in this issue.)

Septic arthritis
Intraarticular infection presents acutely and must be diagnosed with some urgency
because delay in diagnosis can lead to destruction of joint cartilage.7 Children with septic
arthritis most commonly appear ill with significant fever. There may be a history of a pu-
rulent infection (otitis, cellulitis) before the onset of joint pain but this is often not elicited.
They may experience only moderate pain and limping initially but within the first day their
painwill crescendo and theywill usually refuse to bear weight or allow any range ofmotion
of the affected joint. Most patients with septic arthritis are younger than 5 years of age.

Toxic synovitis
Toxic, or transient, synovitis is the most common cause of hip pain in young chil-
dren between ages 4 and 10 years but may occur in other large joints. It is of acute
Box 3

Pain of recent onset

� Traumatic
� Fracture or sprain
� Apophyseal evulsion

� Septic arthritis with or without osteomyelitis

� Acute infarct (SS or SC disease)

� Toxic synovitis or reactive arthritis
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Box 4

Pain of prolonged duration

Intermittent

� Biomechanical or overuse

� Hypermobility or lax ligaments

� Benign limb pain of childhood

� Autoinflammatory disease (excluding NOMID-CINCA)

Persistent

� Slipped capital femoral epiphysis

� Legg-Calvé-Perthes syndrome

� Osteochondral dysplasias

� Osteoid osteoma

� JIA/Autoimmune

� Autoinflammatory (NOMID-CINCA)
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onset and often, though not invariably, associated with a prior upper respiratory
infection. It is rarely associated with low-grade fever. The pain of toxic synovitis
varies from moderate to quite severe and, occasionally, the child will refuse to
bear weight. More often than not they will stand and limp with ambulation. The
pain is daily and persistent, although it lessens with analgesic agents. Pain and
stiffness after inactivity (greatest pain on arising in the morning, after napping, or
after prolonged sitting) is seen. Toxic synovitis may be bilateral but, if so, usually
1 hip is significantly more affected than the other. The recent history should be
that of an otherwise well child. It has been associated with development of avas-
cular necrosis of the femoral head (Legg-Calvé-Perthes [LCP]) disease months
later in less than 5% of patients.8,9

Reactive arthritis or postviral arthritis
Reactive arthritis has been described as main cause of hip pain in young children, be-
tween ages 4 and 10 years but may occur in other areas of the body. Some investi-
gators limit the term reactive to arthritides associated with bacterial infections.10,11

Infections, as the distinction between truly reactive versus infective arthritis when
virus infections trigger arthritis is unclear. Viruses have been isolated from the syno-
vial fluid of patients in some cases. Arthritis associated with a viral disease has been
reported after infection with essentially all viruses, and particularly parvovirus B19,
the causative virus of erythema infectiosum or fifth disease. Viral-associated arthritis
may involve either large or small joints. Since the advent of rubella vaccine, its asso-
ciated arthritis is rare but should be considered when joint pain and swelling develops
after receiving a booster vaccine, particularly in adolescents. Viral or bacterial gastro-
enteritides are also well-described triggers of postinfectious arthritis. The most
commonly associated bacteria are Salmonella, Shigella, Yersinia, and Campylo-
bacter, although Mycoplasma has also been reported. The arthritis usually occurs 1
to 4 weeks after an infection and is an oligoarthritis (4 joints or fewer) most often
affecting joints below the waist. Weight loss or anemia in a patient with gastrointes-
tinal symptoms should always increase concern for arthritis associated with inflam-
matory bowel disease.
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Lyme arthritis
Lyme arthritis is caused by infection with the spirochete Borrelia burgdorferi, trans-
mitted by the black-legged or deer tick. The initial symptoms, within the first month,
are a flu-like illness with fever, headache, and polyarthralgias. A rash called erythema
migrans can develop within 30 days at the site of the tick bite. However, recall of either
bite or rash is low.12 The subsequent arthritis develops on average 6 months after the
erythema migrans rash is seen.13,14 It is most frequent in large joints, is often a mono-
arthritis, and can be migratory. It is not particularly painful but the associated effusion
can be quite large, causing discomfort. In the United States, Lyme disease or arthritis
is most common in the northeastern states fromMaine to Virginia, and in the midwest-
ern states of Wisconsin and Minnesota. In Canada, Lyme disease is most common in
the regions contiguous to those in the United States (in southeastern Ontario and
southwestern Quebec bordering the Great Lakes and St. Lawrence River, and in
Southern Manitoba), as well as in Nova Scotia and southwestern British Columbia.
Its geographic distribution in North America is increasing. A travel history, including
day trips to the endemic areas, should always be documented.14

Streptococcal-associated arthritis
The association of group A b-hemolytic streptococcal pharyngitis and arthritis has
been known for longer than a century; however, the distinction between acute rheu-
matic fever (ARF) and poststreptococcal arthritis (PSA) remains problematic
(Table 2). It remains a clinical diagnosis. Both conditions should demonstrate evi-
dence of a prior streptococcal pharyngitis via a positive throat culture or rapid strep
test or changing antibody titers. The patterns of onset are somewhat different. PSA
begins approximately 1 to 2 weeks after the infection, whereas ARF does not begin
for at least 2 weeks. The arthritis in PSA is fixed, and can involve large and small joints,
as well as entheses and the axial skeleton. Arthritis in ARF is migratory, additive, and
quite painful, primarily affecting large to intermediate joints. The age distribution of
both diseases overlaps with a broad peak from 8 to 12 years for PSA and from 5 to
15 years for ARF.15

Henoch-Schönlein purpura
Anaphylactoid purpura, more commonly known as Henoch-Schönlein purpura (HSP),
is an immunoglobulin (Ig)A-mediated vasculitis. It is associated with a classic rash
occurring primarily on the feet and legs, and extending up onto the buttocks. It can
extend to the face and arms but the number of lesions is far fewer than that on the
legs. The typical palpable purpura is often preceded for a day or 2 by an urticarial
Table 2
Differences between acute rheumatic fever and poststreptococcal arthritis

PSA ARF

Arthritis Fixed Migratory, painful

Joints Large and small
Entheses and axial

Large
Knees, ankles, wrists

Response to nonsteroidal
antiinflammatory drugs

Moderate and slow Rapid

Inflammatory markers (C-reactive
protein, erythrocyte
sedimentation rate)

Low to moderate Very elevated

Other None Carditis, subcutaneous nodules,
erythema marginatum
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rash and angioedema of the legs and feet. Abdominal pain and renal involvement
complete the triad of HSP symptoms. Arthritis associated with HSP is primarily in
the large joints of knees and ankles. It can be essentially painless or associated
with significant pain. Low-grade fever and malaise is common. In most cases, HSP
is a self-limited disease that resolves in 6 to 8 weeks, although more persistent symp-
toms are not rare. The signs and symptoms come in waves, with the rash and arthritis
appearing to wane over 1 to 2 weeks, then recur, and again wane and recur. The major
concerns are gastrointestinal involvement with intussusception and renal disease,
which typically appear after the rash has begun.16

Sickle cell disease
Sickle cell disease (ie, hemoglobin SS [SS] or hemoglobin SC [SC] disease) is a well-
known cause of bone and joint pain, with the acute onset of bony infarct. Presentation
in infants is the classic hand-foot syndrome with acute pain and swelling of the fingers
and toes (dactylitis). Older children can get periarticular infarcts with pain. It will be of
acute onset.17 Currently, all 50 states in the United States and the District of Columbia
have mandatory neonatal screening for hemoglobinopathies, which should make a
diagnosis of SS or SC disease-associated pain less onerous than in past decades.
Although the greatest prevalence of SS disease is in sub-Saharan Africa, its distribu-
tion is worldwide. Moreover, children born outside of the United States do not always
have neonatal screening available; therefore, SS disease should remain in the differ-
ential diagnosis of acute bone and joint pain.

Malignancy-associated symptoms
Although articular or periarticular pain as the presenting sign of malignancy is uncom-
mon, it should always be included in the differential diagnosis, particularly if the pain is
severe. Although there are isolated case reports of intermittent pain, it is more
frequently experienced as a constant pain throughout the day and night and can be
severe enough to wake the patient from sleep.18–20 The arthritis can involve any num-
ber of joints, which most commonly are the large joints; that is, knee, ankle, shoulder,
and elbow. The vertebral bodies can also be involved. The patients may have only joint
complaints but more often they are associated with other signs and symptoms, such
as anemia, fatigue, loss of appetite, weight loss, and fever. None of these symptoms
are specific and can be seen in rheumatic diseases, particularly systemic onset juve-
nile idiopathic arthritis, lupus, and juvenile dermatomyositis. Morning stiffness, a
typical complaint of an inflammatory arthritis, is unusual. Significant pain relief with
nonsteroidal antiinflammatory drugs (NSAIDs) should not reassure the physician
that the process is benign if other signs are of concern. However, response to NSAIDs
rarely lasts more than several weeks in children with neoplasms and, therefore, should
not significantly prolong the path to diagnosis21 (the author’s personal observation).

Selected Causes of Persistent Pain of Insidious Onset

Slipped capital femoral epiphysis
Slipped capital femoral epiphysis (SCFE) is described as a boring pain localized to
the groin or buttocks, which is where true hip pain is felt, rather than the area of the
trochanter. The incidence varies markedly internationally and even regionally in the
United States. Bilateral disease has been reported in 6% to 50% of cases, with slips
occurring either simultaneously or sequentially. Reported male/female range ratios
range from 3:1 in Japan to approximately 1.2:1 in the United States. Chronic SCFE
(pain for longer than 3 weeks duration) make up 85% of cases.22 SCFE is seen in pre-
adolescents and early adolescents before the proximal femoral growth plate is closed.
Obesity is a known risk factor. However, endocrinopathies involving delay of closure of
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physes, such as hypothyroidism, are less well known risk factors.22,23 (See discussion
of SCFE in Jennifer E. Weiss and Jennifer N. Stinson’s article, “Pediatric Pain
Syndromes and Non-inflammatory Musculoskeletal Pain,” in this issue.)

Aseptic necrosis of the femoral head or Legg-Calvé-Perthes disease
Named after the 3 orthopedic surgeons who independently described it in 1910, LCP is
a destructive lesion of the epiphysis of the femur due to loss of blood supply and result-
ing necrosis. It is most often seen in children ages 5 to 8 years and has a male/female
preponderance of 5:1. The onset is most often insidious with the development of a limp
as the presenting sign.24 It has been reported as a sequela of toxic synovitis. (See dis-
cussion of LCP in Jennifer E. Weiss and Jennifer N. Stinson’s article, “Pediatric Pain
Syndromes and Non-inflammatory Musculoskeletal Pain,” in this issue.)

Osteoid osteoma
Osteoid osteoma is the third most common benign bone tumor. Its peak incidence is
between the ages of 10 and 20 years and is reported to be 1.6 to 4 times more common
in boys.25 Itsmost common location is the femoral head or neck but it has been reported
in many sites, including the spine. The pain is localized, insidious, and worsens over
time. The patient experiences daily pain that peaks at night, occasionally causing night-
time awakenings. It is very responsive to the analgesia provided by NSAIDs.

Osteochondral dysplasias
Osteochondral dysplasias are bone abnormalities due to genetic disorders of collagen
structure that lead to short stature, abnormal joint development, pain, and early onset
osteoarthritis. The 2 most common types are pseudoachondroplasia (PSACH) and mul-
tiple epiphyseal dysplasia (MED). PSACH is inherited in an autosomal dominant (AD)
manner with mutations in the collagen oligomeric matrix protein (COMP) gene. Approx-
imately 50% of patients with AD-MED have COMP mutations, generally in different do-
mains than that seen in PSACH. Another approximately 25% of AD-MED patients have
mutations in other collagen genes. Autosomal recessiveMED is caused bymutations in a
sulfate transporter. Patients with PSACH are usually diagnosed by age 2 years because
they are more severely affected with its phenotype of short limbs as compared with trunk
length becoming noticeable by that time. The phenotype of patients with MED is usually
less obvious and, indeed, the diagnosis may come from other signs and symptoms
instead of short stature. Complaints of early fatigue with activities, significant joint pain,
and loss of motion around the affected joints should increase suspicion for MED. There
may be hypotonia or frank myopathy. The skeletal maturation is delayed. Most patients
with MED are shorter than the midparental height would predict. Its prevalence has been
estimated at 1 per 20,000, although the accuracy of this estimate is questioned because
an index case has led to its discovery in family members previously undiagnosed.26

Autoimmune arthropathies
All autoimmune diseases are clinical diagnoses that can only be arrived at after other
causes of disease are sought and eliminated.27 (See discussion of juvenile idiopathic
arthritis and other disorders in Courtney B. Crayne and Timothy Beukelman’s article,
“Juvenile Idiopathic Arthritis: Oligoarthritis and Polyarthritis,” and Pamela F. Weiss
and Robert A. Colbert’s article, “Juvenile Spondyloarthritis: A Distinct Form of
Juvenile Arthritis,” and Jennifer J.Y. Lee and Rayfel Schneider’s article, “Systemic
Juvenile Idiopathic Arthritis (JIA),” in this issue) These arthritides can only be diagnosed
after 6weeks of at least some of the hallmark signs of inflammation (pain or tenderness,
swelling, heat, redness, and loss of function) affecting 1 or more joints. Although many
children have significant pain, it often can be a surprisingly minor complaint, with
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functional problems (eg, stiffness in the morning and after periods of inactivity, limp,
writing difficulty) bringing the patient to medical attention.3 Other autoimmune disor-
ders, such as systemic lupus erythematosus (see Stacey E. Tarvin and Kathleen M.
O’Neil’s article, “Systemic Lupus Erythematosus, Sjögren Syndrome, and MCTD in
Children and Adolescents, in this issue), juvenile dermatomyositis (see Adam M. Hub-
er’s article, “Juvenile Idiopathic Inflammatory Myopathies,” in this issue; see Suzanne
C. Li’s article, “Scleroderma in Children and Adolescents: localized scleroderma and
systemic sclerosis” in this issue), and the systemic vasculitides (granulomatous with
polyangiitis, microscopic polyangiitis, Takayasu arteritis), can have associated arthritis
but most often other hallmark symptoms, such as fever, fatigue, rash, or weakness, are
the signs and symptoms that prompt a visit to the physician.16,28,29 (See discussions of
other autoimmune disorders, in this issue.)

Selected Examples of Intermittent Longstanding Pain

Biomechanical or overuse syndromes or repetitive motion injuries
Most sports-related injuries in the United States are overuse or repetitive stress injuries
(“microtrauma”) rather than what has been called “macrotrauma”30 (seeBox 4). (See dis-
cussionof theseconditions inJenniferE.WeissandJenniferN.Stinson’sarticle, “Pediatric
Pain Syndromes and Non-inflammatory Musculoskeletal Pain,” in this issue.) Many of
these injuries are due to apophysitis, themost commonofwhich isOsgood-Schlatter syn-
drome, with pain at the apophysis of the tibial tubercle. Patellofemoral syndrome, also
called idiopathic anterior knee pain, is common in runners and soccer players. Sever dis-
ease is an apophysitis at the calcaneus. Gymnast wrist is a repetitive trauma injury of the
physeal plate due to the high impact experienced in floor exercise and vault of gymnasts,
and similar tumbling and repetitive impacts in cheerleading.31 Shoulder pain is common
among swimmers and baseball players. Factors associated with these injuries include
sudden increase in intensity of sports participation, along with insufficient and inappro-
priate training on a background of poor conditioning.30 In these conditions, the pain is at
first associated solely with the sports activity. If it is not treated, the pain can be brought
on by daily activities and, finally, remaining inadequately treated, become constant. Non-
sports repetitive-use injuries have also been reported with excessive video gaming and
texting being culprits. Such injuries may not be trivial; tendon ruptures have resulted.32–34

Hypermobility or lax ligaments
Hypermobility of joints is a relatively common finding in children. It is unclear whether
benign familial hypermobility and Ehlers Danlos syndrome are distinct syndromes
because there are many overlapping features.35–37 However, it is agreed that these chil-
dren have a greater incidence of generalized pain sensitivity38,39 and can suffer from joint
dislocations due to lax ligaments. Themechanism of hyperalgesia is not understood but it
is not associated with an underlying inflammatory process. (See discussion of benign
joint hypermobility syndrome in Jennifer E. Weiss and Jennifer N. Stinson’s article,
“Pediatric Pain Syndromes and Non-inflammatory Musculoskeletal Pain,” in this issue.)

Benign limb pain of childhood
This disorder, also called benign nocturnal limb pain and growing pains (despite not being
related to growth) is a common cause of pain in children, with estimates of prevalence
ranging from 2.6% to 49.9%.40 Growing pains usually begin at some time between the
ages of 3 and 6 years.41 The pain is not localized to a joint but rather the calves, shins,
and/or popliteal fossae. Rarely does it involve an upper limb. The pain is intermittent
with approximately 50% of affected children having pains at least monthly and 50%
less frequently.42,43 Bilateral pain is the norm, with some investigators reporting greater
than 80%.43 However, the child may report pain that alternates sites from episode to
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episode. The pain begins late in the day to nighttime and can be quite severe, waking a
child from sleep. It is most often completely resolved by the time the child awakens in the
morning. Pain that is not resolved by morning and/or always localized to the same site
should trigger consideration of another cause for the pain. (See discussion of benign
limb pain of childhood in Jennifer E. Weiss and Jennifer N. Stinson’s article, “Pediatric
Pain Syndromes and Non-inflammatory Musculoskeletal Pain,” in this issue.)

Autoinflammatory disease
Autoinflammatory disease was recently discussed in the February 2017 volume of Pe-
diatric Clinics of North America,44 so is only briefly mentioned here. Familial Mediter-
ranean fever, mevalonate kinase deficiency (hyper-IgD syndrome), tumor necrosis
factor receptor–associated periodic syndrome, and cryopyrin-associated periodic
syndromes (eg, familial cold autoinflammatory syndrome, Muckle Wells, and Neonatal
Onset Multisystem Inflammatory Disease-Chronic Infantile Neurological Cutaneous
Articular Syndrome [NOMDI-CINCA]) are the most well-known of the inherited disor-
ders associated with fevers, some of which have a periodicity. They usually have
distinct dermatologic findings, as well as arthralgia and arthritis. With the exception
of NOMID-CINCA, the patients are relatively well between episodes.45,46 (See further
features of these and many other autoinflammatory diseases in Table 4 of Kathleen E.
Sullivan’s article, “Pathogenesis of Pediatric Rheumatologic Diseases,” in this issue.)

Physical Examination

A full physical examination should be performed looking for signs of common in-
fections suggestive of a viral-associated arthritis. Skin findings (Box 5) should be
Box 5

Skin findings

Generalized rash

� Viral exanthems

� Parvovirus: slapped face and lacy rash on limbs or torso

� HSP: palpable purpura lower limbs greater than on upper limbs

� Streptococcus pyogenes: erythemamarginatumwith AR, scarlet fever, red face, maculopapular
sandpaper rash on trunk and limbs

� Systemic onset JIA: salmon-colored rash, pronounced with fever, can resemble urticarial

Localized rashes or lesions

� Systemic lupus erythematosus: malar rash, discoid rash, photosensitive rashes in sun exposed
areas

� Juvenile dermatomyositis: heliotrope rash on cheeks, eyelids; dry, overgrown cuticles; Gottron
rashes on elbows, knees, knuckles

� Psoriatic arthritis: psoriasis patches, pitted fingernails

� Scleroderma
� Localized scleroderma: linear or circumscribed lesions usually adjacent to or overlying joint
but can be remote from joint

� Systemic sclerosis: early diffuse swelling of fingers and hands, later skin thickening and
dyspigmentation spreading proximally from fingers

� Monogenic fever syndromes (familial Mediterranean fever, tumor necrosis factor receptor–
associated periodic syndrome, mevalonate kinase deficiency, and cryopyrin-associated periodic
syndrome): urticarial, cellulitic, and polymorphous
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noted as clues to viral-associated, autoimmune, and autoinflammatory diseases,
as well as redness and warmth, which may indicate underlying infection.
Despite the child and parent reporting localized pain, the joint examination

should not be limited to the concerning joint. In inflammatory arthropathies it is
not uncommon to find more than 1 joint involved, with the patient or parent
only reporting the most painful joint. A rapid generalized joint examination, such
as the pediatric gait, arms, legs, and spine (pGALS),47 should be done, followed
by a more detailed assessment of the identified areas of pain complaints, the
contralateral joint, and any new pathologic condition noted via the pGALS exam-
ination (Fig. 1).
Arthritis is more than joint pain. It must demonstrate at least some of the hallmarks of

inflammation. Thus, the joints should be inspected for warmth, swelling, and redness.
Palpation of the area to elicit any point tenderness suggestive of bone infection or frac-
ture should be performed. The involved joints, as well as the contralateral joints,
should be compared because discordance in size and shape will reveal swelling. Simi-
larly, the affected and contralateral joint must bemanipulated through range of motion.
Special note should be made symmetry in joint motion. For example, a child with
Fig. 1. pGALS examination. (Adapted from Foster HE, Kay LJ, Friswell M, et al. Musculoskel-
etal screening examination (pGALS) for school-age children based on the adult GALS screen.
Arthritis Rheum 2006;55(5):713; with permission.)
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Fig. 1. (continued).
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0� extension of the knee or elbow on the right but with 5� of hyperextension on the left,
does not have a normal examination despite joint motion on each side falling within the
normal range (Box 6).
Physical examination of any inflammatory arthritis will often demonstrate the

involved joint held in partial flexion; hip involvement is suggested when the leg is
preferentially held in external rotation. These positions are assumed to minimize
compression of the joint capsule by an associated effusion, which, if small, may
not be easily appreciated on examination. Pain is elicited with an attempt to achieve
full range of motion. With regard to hip motion, pain is also elicited with internal rota-
tion the hip, compressing the capsule. SCFE has similar limitations but less pain on
motion. The affected leg may be shorter, depending on the amount of slip. LCP dem-
onstrates marked diminution of abduction with pain. Apophyseal tenderness, which
may be bilateral, indicates the aforementioned inflammatory apophysitis syndromes;
pain at multiple apophyses or entheses suggests spondyloarthropathy and/or an in-
flammatory process in the bowel. (See discussion of spondyloarthropathy in Pamela
F. Weiss and Robert A. Colbert’s article, “Juvenile Spondyloarthritis: A Distinct Form
of Juvenile Arthritis,” in this issue.) Finally, if the presenting joint has a completely
normal examination in the presence of a suspicious pGALS examination, the joints
above and below warrant a careful examination so as not to ignore the possibility
of referred pain.
Benign hypermobility is assessed by application of the Beighton criteria for hyper-

mobility.36 (See discussion of Beighton criteria for hypermobility in Jennifer E. Weiss
and Jennifer N. Stinson’s article, “Pediatric Pain Syndromes and Non-inflammatory
Musculoskeletal Pain,” in this issue.) In the presence of arthralgia in 4 or more joints,
for more than 3 months, a score of greater than or equal to 4 meets the criteria for
benign hypermobility.
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Box 6

Normal ranges of motion of large joints

Shoulder

� Abduction (up and away): 180�

� Adduction (across chest): 45�

� Flexion (forward): 90�

� Extension (backward): 45�

� Internal rotation: 55�

� External rotation: 45�

Elbows

� Flexion: 135�

� Extension: 0� to -5�

� Supination (palm up): 90�

� Pronation (palm down): 90�

Hips

� Flexion: 120�

� Extension: 30�

� Abduction – 45� to 50�

� Adduction – 20� to 30�

� Internal rotation: 35�

� External rotation: 45�

Knee

� Flexion: 135�

� Extension: 0�

� Internal rotation: 10�

� External rotation: 10�

Ankle

� Ankle dorsiflexion: 20�

� Ankle plantar flexion: 50�

� Subtalar inversion: 5�

� Subtalar eversion: 5�

� Forefoot adduction: 20�

� Forefoot abduction: 10�

The Approach to the Child with Joint Complaints 635
Laboratory studies
Laboratory studies should be chosenwith discretion. Rheumatic disorders are not diag-
nosed by laboratory results alone but require specific physical findings plus the exclu-
sion of nonrheumatic conditions that can mimic them. Using antinuclear antibody (ANA)
tests or panels containing ANA and rheumatoid factor as screens is not useful because
these tests are not at all specific for any rheumatologic disorder. Even in systemic lupus
erythematosus, in which essentially all patients have positive ANA titers, a positive ANA
Downloaded for Anonymous User (n/a) at University of Cincinnati from ClinicalKey.com by Elsevier on September 26, 
2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.



Haines636

Do
does not establish the diagnosis in the absence of physical signs included in lupus
criteria.48,49 (See further discussion in Stacey E. Tarvin and Kathleen M. O’Neil’s article,
“Systemic Lupus Erythematosus, Sjögren Syndrome, and MCTD in Children and
Adolescents, in this issue.) Complete blood count (CBC) and the acute phase reactants
(APRs) most often reflect high levels of inflammation in children with septic joints but
can be equally abnormal in systemic onset juvenile idiopathic arthritis, inflammatory
bowel disease–associated arthritis, ARF, and other diseases. Patients with joint pain
due to malignant disease can have elevated APR with a normal CBC.20,50 APRs are
usually normal or only mildly elevated in toxic synovitis, postviral arthritis, and the other
juvenile idiopathic arthritides, despite the inflammatory process in the joint. Normal
APRs would be expected in trauma, overuse, hypermobility, and osteochondroses.
Testing for Lyme arthritis should be done as a 2-step process, with IgG and IgM titers
done as the first step, followed by immunoblot if titers are high.13

Imaging studies
Imaging studies to be considered include radiograph, ultrasound, and MRI. Radio-
graph of the affected area is most often the initial image to be obtained. It is useful
to obtain an image of the contralateral (nonaffected) side for comparison because
bilateral symmetry of an unusual finding can help distinguish a normal from a patho-
logic variant. Fractures, avulsion injuries, bone infections, and microtrauma, such as
gymnast’s wrist, can be identified by plain film. Lucent metaphyseal lines suggestive
of leukemias can be observed. Moderate to large effusions of the involved joint can
often be identified. Musculoskeletal ultrasound has become more generally available
and a skilled ultrasonographer can pick up effusions, increased blood flow suggestive
of an inflammatory process, and synovial thickening consistent with synovitis. MRI is
usually reserved for suspicion of soft tissue injuries but is also useful to image bone
edema, osteomyelitis, and tumors. To define an inflammatory process, imaging with
and without contrast is most useful.
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