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Table 194.2 | Signs Suggestive of Rheumatic Disease

SIGN RHEUMATIC DISEASES COMMENTS NONRHEUMATIC CAUSES
Malar rash SLE, JDM SLE classically spares nasolabial folds Sunburn, parvovirus B19 (fifth
disease), Kawasaki disease
Oral ulcers SLE, Behcet disease Behcet disease also associated with genital HSV infection, PFAPA syndrome
ulcers
Purpuric rash Vasculitis (e.g., ANCA-associated ~ HSP* typically starts as small lesions on lower Meningococcemia, thrombocytopenia,
vasculitis), HSP* extremities and buttocks that coalesce clotting disorders
Gottron papules  JDM Look for associated heliotrope rash, periungual ~ Psoriasis, eczema
telangiectasias
Arthritis Juvenile idiopathic arthritis, Chronic joint swelling (>6wk) required for Postviral arthritis, reactive arthritis,
SLE, vasculitis, HSP*, MCTD, diagnosis of JIA; MCTD associated with trauma, infection, Lyme disease,
scleroderma, acute rheumatic diffuse puffiness of hands Kawasaki disease, malignancy,
fever, reactive arthritis overuse syndromes

ANCA, Antineutrophil cytoplasmic antibody; HSP, Henoch-Schénlein purpura; HSV, herpes simplex virus; JIA, juvenile idiopathic arthritis; JDM, juvenile dermatomyasitis; MCTD,
mixed connective tissue disease; PFAPA, periodic fever, aphthous stomatitis, pharyngitis, and adenitis; SLE, systemic lupus erythematosus.
*Also know as IgA vasculitis
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Table 196.1 | Criteria for the Classification of Juvenile

Rheumatoid Arthritis

Age at onset: <16 yr

Arthritis (swelling or effusion, or the presence of two or more of the
following signs: limitation of range of motion, tenderness or pain
on motion, increased heat) in one or more joints

Duration of disease: 26 wk

Onset type defined by type of articular involvement in the first 6 mo
after onset:

Polyarthritis: five or more inflamed joints
Oligoarthritis: four or fewer inflamed joints

Systemic-onset disease: arthritis with rash and a characteristic
guotidian fever

Exclusion of other forms of juvenile arthritis

Adapted from Cassidy JT, Levison JE, Bass JC, et al. A study of classification criteria for
a diagnosis of juvenile rheumatoid arthritis. Arthritis Rheum. 1986,29:274-281.
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Table 196.2 | International League of Associations for Rheumatology Classification uvenile ldiopathic Arthri

CATEGORY
Systemic JIA

Oligoarthritis

Polyarthritis
(RF negative)

Polyarthritis
(RF positive)

Psoriatic arthritis

Enthesitis-related
arthritis

Undifferentiated
arthritis

DEFINITION

Arthritis in one or more joints with, or preceded by, fever of 22wk
in duration that is documented to be daily (quotidian*) for at
least 3 days and accompanied by one or more of the following:

1. Evanescent (nonfixed) erythematous rash

2. Generalized lymph node enlargement

3. Hepatomegaly or splenomegaly or both

4. Serositis’

Arthritis affecting one to four joints during the first 6mo of
disease; two subcategories are recognized:
1. Persistent oligoarthritis—affecting four or fewer joints
throughout the disease course
2. Extended oligoarthritis—affecting five or more joints after the
first 6 mo of disease

Arthritis affecting five or more joints during the first 6mo of
disease; a test for RF is negative

Arthritis affecting five or more joints during the first 6mo of
disease; two or more tests for RF at least 3mo apart during the
first 6mo of disease are positive

Arthritis and psoriasis or arthritis and at least two of the following:

1. Dactylitis*
2. Nail pitting® and onycholysis
3. Psoriasis in first-degree relative

Arthritis and enthesitis" or arthritis or enthesitis with at least two of
the following:

1. Presence of or history of sacroiliac joint tenderness or
inflammatory lumbosacral pain, or both™

. Presence of HLA-B27 antigen

. Onset of arthritis in a male >6 yr old

. Acute (symptomatic) anterior uveitis

. History of ankylosing spondylitis, enthesitis-related arthritis,
sacroiliitis with IBD, Reiter syndrome, or acute anterior uveitis in
first-degree relative

(S SO IN}

Arthritis that fulfills criteria in no category or two or more of the
above categories

EXCLUSIONS

a. Psoriasis or a history of psoriasis in patient or first-
degree relative

b. Arthritis in an HLA-B27—positive male beginning
after the sixth birthday

c. Ankylosing spondylitis, enthesitis-related arthritis,
sacroiliitis with IBD, Reiter syndrome, or acute
anterior uveitis, or history of one of these disorders
in a first-degree relative

d. Presence of IgM RF on at least two occasions at
least 3 mo apart

a, b, ¢, d (above)
plus
e. Presence of systemic JIA in the patient

a,b,c d e

a,b,ce

b,c d e

a,d e

*Quotidian fever is defined as a fever that rises to 39°C (102.2°F) once daily and returns to 37°C (98.6°F) between fever peaks.
tSerositis refers to pericarditis, pleuritis, or peritonitis or some combination of the three.
*Dactylitis is swelling of one or more digit(s), usually in an asymmetric distribution, that extends beyond the joint margin.
5A minimum of two pits on any one or more nails at any time.

VEnthesitis is defined as tenderness at the insertion of a tendon, ligament, joint capsule, or fascia to bone.
*Inflammatory lumbosacral pain refers to lumbosacral pain at rest with morning stiffness that improves on movement.
IBD, Inflammatory bowel disease; RF, rheumatoid factor.
From Firestein GS, Budd RC, Harris ED Jr, et al., eds. Kelley’s Textbook of Rheumatology, 8th ed. Philadelphia: Saunders; 2009.
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Table 199.1 | Reviewed Proteins and Genes Associated with Monogenic Forms of Systemic Lupus Erythematosus and
Lupus-Like Phenotypes
FEMALE-TO-
MALE PATIENT
PROTEIN GENE INHERITANCE MECHANISM RATIO ASSOCIATED SYMPTOMS
Clq C1QA, C108B, Autosomal recessive Complement 1:1 SLE (cutaneous, renal, CNS,
c1ac deficiency arthritis, ANA), young age
onset, recurrent bacterial
infections
Cirls CI1R, C1S Autosomal recessive Complement 1:1 SLE (fever, cutaneous,
deficiency arthritis, renal, ANA, ENA),
recurrent infections,
encapsulated bacteria,
Hashimoto thyroiditis
C2 c2 Autosomal recessive Complement 71 SLE (cutaneous, arthritis),
deficiency young age onset, type 1
diabetes
€3 C3 Autosomal recessive Complement 1:1 Recurrent sinopulmonary
deficiency infections, lupus-like
syndrome,
glomerulonephritis
C4 C4A, C4B Autosomal recessive Complement 1:1 SLE (severe photosensitive
deficiency rash, renal, ANA, Ro), young
age onset
TREX1/DNASE Il TREX1 Autosomal dominant Abnormal DNA Likely 1:1 FCL, AGS, SLE
(FCL), autosomal clearance leading to
recessive and IFN activation
dominant (AGS)
MDA5 IFIH1 Autosomal dominant Activation of IFN Likely 1:1 AGS, SLE, FCL, IgA
production deficiency
SAMHD1 SAMHD1 Autosomal recessive Abnormal DNA or RNA  Likely 1:1 AGS, SLE, FCL,
and dominant clearance leading to photosensitivity
IFN production
RNaseH?2 RNASHZ Autosomal dominant Abnormal RNA Likely 1:1 AGS, SLE

M

and recessive

clearance leading to
IFN production
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ADAR1 ADAR1 Mainly autosomal Abnormal RNA Likely 1:1 AGS, SLE
dominant clearance leading to

IFN production

STING TMEM173 Autosomal dominant Activation of IFN 1:1 SAVI, FCL, SLE
production

DNase | DNASET1 Autosomal dominant Abnormal DNA Likely 1:1 SLE (dsDNA), adolescent
clearance-break onset, Sjégren syndrome
intolerance

DNase 1-like-3 DNASETL3 Autosomal recessive Abnormal DNA 1:2 SLE (hypocomplementemia,
clearance-break dsDNA, cANCA, renal),
intolerance HUVS

DNASE2 DNASEZ2 Possible autosomal Abnormal DNA 1:1 Neonatal-onset cytopenias,

recessive clearance hepatosplenomegaly,
arthritis, nephritis
Protein kinase PRKCD Autosomal recessive; Disrupts B-cell 1:1 Early onset SLE nephritis,
C-delta dominant proliferation and lymphoproliferation

apoptosis, NK-cell autoimmunity
activity

Ras/MAPK Pathway KRAS GoF Somatic mutation Altered cell proliferation,  Likely 1:1 Pancytopenia, autoantibodies,
differentiation, arthritis, hepatosplenomegaly,
apoptosis pericarditis

Noonan syndrome  NRAS GoF Somatic mutation Altered cell proliferation, Likely 1:1 Chilblain lupus, pancytopenia,
differentiation apoptosis autoantibodies

AGS, Aicardi-Goutiéres syndrome; ANA, antinuclear antibody; ANCA, antineutrophil cytoplasmic antibody; CNS, central nervous system; dsDNA, double-stranded DNA; ENA,
extractable nuclear antigen antibody; FCL, familial chilblain lupus; GOF, gain of function; HUVS, hypocomplementemic urticarial vasculitis syndrome; IFN, interferon; IgA,
immunoglobulin A; SAVI, STING-associated vasculopathy with onset in infancy; SLE, systemic lupus erythematosus.

Modified from Hiraki LT, Silverman ED. Genomics of systemic lupus erythematosus: insights gained by studying monogenic young-onset systemic lupus erythematosus. Rheum Dis

Clin N Am. 2017,43:415-434, Table 1, p. 417.
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SUBTYPE

Diffuse cutaneous (dc)

Limited cutaneous (Ic)

Overlap syndrome

Table 201.1 | Clinical Subtypes of Systemic Sclerosis: Associated Organ Manifestations and Autoantibody Association
ORGAN SYSTEM

Skin

Cardiac

Renal

Pulmonary

Skin

Gastrointestinal

Pulmonary

Skin

Musculoskeletal

Cardiac
Renal
Pulmonary

Gastrointestinal

ORGAN SYSTEM FEATURES ANTIBODY ASSOCIATION
Thickness proximal to elbows and knees Topoisomerase (Scl-70)
Rapid progressive thickening RNA Polymerase llI

U3-RNP (fibrillarin)

Congestive heart failure
Conduction abnormalities

Scleroderma renal crisis
Interstitial lung disease

Thickness limited to distal extremities (and face) Centromere
Restricted and nonprogressive thickening Th/To

Esophageal dysmotility
Gl strictures
Malabsorption

Pulmonary arterial hypertension

Either dcSSc or IcSSc pattern PM-Scl

Skin manifestations of other CTD, such as Gottron papules U1-RNP
(DM) and malar rash (SLE) Ku

Arthritis

Myositis

Can have any of the dcSSc or [cSSc manifestations
Additional organ involvement in association with other CTD
feature, such as lupus nephritis

CTD, Connective tissue disease; DM, dermatomyositis; PM-Scl, polymyaositis-scleroderma antibody; SLE, systemic lupus erythematosus; UT-RNP, U1 ribonucleoprotein antibody.

From Petty RE, Laxer RM, Lindsley CB, et al.,

eds. Textbook of Pediatric Rheumatology, 8th ed. Philadelphia: Elsevier; 2021: Table 27.3, p. 382.
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Fig. 713.1 Ages of onset of secondary
(epiphyseal and apophyseal) ossification of
the major bones of the upper (A) and lower
(B) extremity. F, Female; M, male; m,
month; wk, week; y, year. (From Caffey J.
Pediatric X-ray Diagnosis, 8th ed. Chicago:
Year Book, 1985.)
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Epiphysis , _ Epiphyseal plate (physis)

Metaphysis 4 enclosed by perichondrial ring
/ Periosteum
Medullary Compact bone
canal cross section

Diaphysis Compact Haversian

Fig. 713.2 Diagram showing typical long bone divisions.
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i . |Epiphysi
Ossification center - .{ ' ///‘w A RIpyss
Reserve cartilage . i! =

Proliferating cells \ S
Vacuolating cells —=z::::::: - Physis

Calcified cartilage
Primary spongiosa
f 5

Secondary spongiosa f - Metaphysis
Hr— Osteoclast
Cancellous bone —— y A
,t, Osteoblast 7
Compact bone ——5— - Diaphysis

Fig. 713.3 Functional components of the growing end of a tubular bone and their anatomic substrate. (From Kan JH, Strouse PJ. Embryology, anatomy,
and normal findings. In: Coley BD, ed. Caffey’s Pediatric Diagnostic Imaging, 13th ed. Philadelphia: Elsevier, 2019: Fig. 128.5)
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Table 717.1 | Causes of Lower Extremity Length Discrepancy

SHORTENING

CONGENITAL

Hemiatrophy*

Skeletal dysplasias

Short femur

Proximal focal femoral deficiency*

Fibular, tibial hemimelia

Developmental dysplasia of the
hip*

TUMOR

Developmental

Neurofibromatosis

Multiple exostosis

Enchondromatosis (Ollier disease)

Osteochondromatosis

Fibrous dysplasia (Albright
syndrome)

Punctate epiphyseal dysplasia

Dysplasia epiphysealis hemimelica
(Trevor disease)

Radiation therapy before skeletal
maturity (physeal arrest)*

Resection of benign or malignant
neoplasm

INFECTION
Osteomyelitis*
Septic arthritis
Tuberculosis

TRAUMA

Physeal injury*

Failed joint replacement

Osteotomy, atrophic nonunion

Overlapping, malposition of
fracture fragments*

Burns

LENGTHENING

CONGENITAL
Hemihypertrophy*
Local vascular malformation

TUMOR

Developmental

Neurofibromatosis

Soft tissue hemangioma

Arteriovenous malformation

Hemihypertrophy with Wilms
tumor

Aneurysm

INFECTION

Inflammation

Metaphyseal osteomyelitis
Rheumatoid arthritis
Hemarthrosis (hemophilia)

TRAUMA

Metaphyseal, diaphyseal fracture

Diaphyseal operations (bone
grafts, osteosynthesis, periosteal
stripping)

SHORTENING

NEUROMUSCULAR DISEASE
Poliomyelitis

Cerebral palsy*
Myelomeningocele

Peripheral neuropathy

Focal cerebral lesions (hemiplegia)

OTHER
Legg-Calvé-Perthes disease*
Slipped capital femoral epiphysis

LENGTHENING

LATERALIZED OVERGROWTH
(HEMIHYPERTROPHY /
HEMIHYPERPLASIA
SYNDROMES)
Beckwith-Wiedemann syndrome
PIK3CA related overgrowth
spectrum (PROS)
Klippel-Trenaunay syndrome
CLOVES (congenital lipomatous
overgrowth, vascular
malformations, epidermal nevi,
scoliosis/skeletal, spinal)
Isolated lymphatic malformation
Fibroadipose vascular anomaly
Megalencephaly—capillary
malformation
Hemimegalencephaly /dysplastic
megalencephaly/focal cortical
dysplasia
Muscular hemihyperplasia
Fibroadipose hyperplasia or
overgrowth
CLAPO syndrome (capillary
malformation of lower lip,
lymphatic malformation of face
and neck, asymmetry of face and
limbs and partial or generalized
overgrowth)

*Common.

Modified from Moseley C. Leg-length discrepancy. Pediatr Clin North Am. 1986;33(6):1385.
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Fig. 717.1 Clinical assessment of limb length inequality with the aid of graduated blocks. (A) True leg length inequality (or fixed

functional discrepancy) results in asymmetric iliac crest or posterior iliac spine heights with the patient standing erect. The examiner

must be sure that the patient is standing evenly on the legs, with the knees straight and the feet flat on the floor. (B) A reasonably

accurate estimation of leg length inequality can be made by having the patient stand erect on sufficient graduated blocks under the

shorter limb to level the pelvis. (From Podeszwa D. Limb length discrepancy. In: Herring JA, ed. Tachdjian’s Pediatric Orthopaedics,
6th ed. Philadelphia: Elsevier, 2022: Fig 20.3.)
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Table 722.1 | Syndromes Commonly Associated with

Radial Deficiency

SYNDROME CHARACTERISTICS

Holt-Oram syndrome Heart defects, most commonly atrial
septal defects
Absent thumb or long finger-like

thumb
Thrombocytopenia-absent Thrombocytopenia present at birth
radius syndrome but improves over time

Thumbs present, radii absent

VACTERL association Vertebral abnormalities, anal
atresia, cardiac abnormalities,
tracheoesophageal fistula,
esophageal atresia, renal defects,
radial dysplasia, lower limb
abnormalities

Fanconi anemia Aplastic anemia does not present
at birth, develops about 6yr of
age; fatal without bone marrow
transplant

Chromosomal breakage challenge
test and genetic testing available
for early diagnosis

Thumb hypoplasia but present

From Trumble T, Budoff J, Carnwall R, eds. Core Knowledge in Orthopedics: Hand,
Elbow, Shoulder. Philadelphia: Elsevier; 2005:425.
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Fig. 725.4 Coronal STIR MR image demonstrates a salt-and-pepper appearance of marrow edema and periosteal reaction (arrow).

(From Kan JH, Azouz EM. Musculoskeletal infections. In: Coley BD, ed. Caffey’s Pediatric Diagnostic Imaging, 13th ed. Philadelphia:
Elsevier; 2019: Fig. 137.14.)
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Table 728.1 | Staging of Overuse Injuries

GRADE GRADING SYMPTOMS TREATMENT
I Pain only after activity Modification of activity, consider cross-training, home rehabilitation
Does not interfere with performance or intensity program

Generalized tenderness
Disappears before next session

I Minimal pain with activity Modification of activity, cross-training, home rehabilitation program
Does not interfere with performance
More localized tenderness
Disappears before next session

1] Pain interferes with activity and performance Significant modification of activity, strongly encourage cross-
Definite area of tenderness training, home rehabilitation program, and outpatient physical
Usually disappears between sessions therapy

% Pain with activities of daily living Discontinue activity temporarily, cross-training only, oral analgesic,
Pain does not disappear between sessions home rehabilitation program, and intensive outpatient physical
Marked interference with performance and training intensity therapy

\Y Pain interferes with activities of daily living Prolonged discontinuation of activity, cross-training only, oral
Signs of tissue injury (e.g., edema) analgesic, home rehabilitation program, and intensive outpatient
Chronic or recurrent symptoms physical therapy
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Fig. 728.4 Palpitation of acromioclavicular joint. (From Anderson SJ. Sports injuries. Curr Probl Pediatr Adolesc Health. 2005;35:105-176.)
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