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Objectives

• Provide	a	rationale	for	the	use	of	
ultrasonography	in	the	assessment	of	the	
pediatric	enthesis

• Describe	pediatric	specific	aspects	of	the	
enthesis

• Summarize	existing	data	on	pathologic	
findings	in	children
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Spondylarthropathies Adults and Children

Juvenile	Spondyloarthritis

Enthesitis-related	JIA

Mostly	lower	extremity
Synovitis	and	enthesitis

Axial	involvement	less	common

Juvenile	ankylosing	Spondylitis

Involvement	of	SI	joints

Most	fit	with	criteria	of	ER-JIA

Adult	criteria	can	be	difficult	to	
apply

Psoriatic	Arthritis

Can	overlap	with	ER-JIA

But:	ANA	often	positive,	
Uveitis	asymptomatic

Adults:	 Spondyloarthritides	
AS,	IBD	related	arthritis,	reactive	and	psoriatic	arthritis

Children:	 different	presentation	
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Enthesitis



Enthesitis	– d’Agostino	ARD	2011

Enthesitis instead of enthesopathy

SpA - Doppler signal at the cortical insertion

Doppler even in absence of cortical irregularities, erosions or enthesophytes

But:

older people may have bone microdamage at enthesis associated with repair
Doppler present adjacent to enthesophytes in the normal enthesis
13/133 entheses in non-SpA were vascularized



The	pediatric	enthesis
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Pediatric	Enthesis /	Apophysis

Patella Tendon insertion proximal tibia 9 year old



Enthesis	Adult	vs	Child	– Example	posterior	Calcaneus
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Calcaneus Ossification 



Continuity	Achilles	Tendon	
And	Plantar	Fascia



Calcaneus Ossification 

Secondary Ossification Centre(s) / Apophysis



Peritendinous vs intratendinous vs cartilage blood flow

Suprapatellar long

Recess Cartilage
physiologic blood flow
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Abstract
Purpose of Review This review aims to provide an update on
the use of imaging in the assessment of juvenile
spondyloarthritis (JSpA) disease manifestations.
Recent Findings Recent studies have demonstrated superior
reliability and specificity of MRI for assessment of sacroiliac
joint inflammation compared with radiography. The use of gad-
olinium contrast may not add incremental value to the assess-
ment of inflammatory sacroiliitis. Sacroiliitis is common at di-
agnosis of spondyloarthritis. Inflammatory changes of the lum-
bar spine are not uncommon, and changes over time in the
sacroiliac and apophyseal joints may not be concordant.
Ultrasonography (US) in turn has been recognized as an excel-
lent imaging technique to visualize the peripheral manifestations
of JSpA. US does not only add important information to the
clinical assessment but also helps to understand the complexity
of the enthesis. Recognition of specific aspects in children is
important though. The standardization of image acquisition as
well as the establishment of the evidence base are underway.

Summary MRI and ultrasonography are recognized as in-
creasingly important tools in the diagnosis and management
of juvenile spondyloarthritis.

Keywords Spondyloarthritis . Juvenile arthritis .

Enthesitis-related arthritis . Magnetic resonance imaging .

Ultrasound

Introduction

Spondyloarthritis is a category of juvenile arthritis that encom-
passes a group of heterogeneous conditions characterized by
arthritis, enthesitis (inflammation at tendon insertions), psori-
asis, inflammatory bowel disease, acute symptomatic uveitis,
and HLA-B27 positivity. The presence of enthesitis, axial
(spine or sacroiliac) arthritis, and symptomatic uveitis distin-
guishes spondyloarthritis from other categories of juvenile
arthritis. This article provides an update regarding the use of
imaging for assessment of juvenile spondyloarthritis disease
manifestations and disease activity. Magnetic resonance im-
aging (MRI) and ultrasonography including Doppler have in-
creasingly important roles in the assessment of axial and pe-
ripheral disease manifestations, respectively.

Classification

Juvenile arthritis is the most common rheumatic condition of
childhood, affecting 3–4/1000 children [1]. Spondyloarthritis
accounts for 10–15 % of juvenile arthritis cases in North
America and Europe, and it is the most common category of
juvenile arthritis in Asia [2–7]. The International League of
Associations for Rheumatology (ILAR) criteria defines seven
mutually exclusive categories of arthritis [8]. Under this
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Jousse-Joulin S,	Cangemi C,	Gerard	S,	Gestin S,	Bressollette L,	
de	Parscau L,	et	al.	
Normal	sonoanatomy of	the	paediatric entheses including	
echostructure and	vascularisation changes	during	growth.	
Eur Radiol.	2015;25(7):2143–52.	

Doppler	signals	within	the	car- tilage in	the	younger	children	but	
not	in	the	enthesis.	



• Intra-entheseal vascularity	in	very	young	
• 12%	(7/60)	of	the	quadriceps	tendons	
• 6	mild	vascularity,	1	moderate	vascularity	
• 2	tender	on	examination
• No	Achilles,	patellar,	plantar	or	elbow	

• Peri-tendinous	middle	age
• 3.3%	(2/60)	of	patellar	entheses
• 6.7%	(4/60)	of	quadriceps	entheses
• 1.7%	(1/60)	of	the	common	flexor
• all	mild	vascularity	
• None	tender	on	examination

Chauvin,	Weiss	et	al	Pediatr	Radiol	(2015)	45:1344–1354



Quadriceps Proximal Patella T: Distal Patella T: Achilles Tendon:
30 degree 30 degrees 30 degrees

neutral neutral neutral

Pat Pat Tuberositas
Calcaneus

Doppler within 2mm no Doppler Doppler at insertion                            no Doppler

Pat         Pat Tuberositas
Calcaneus

Doppler within 2m                                     no Doppler Doppler at insertion             no Doppler

30 °
Flexion

neutral



Enthesis	Study	Results

Roth,	Stinson,	di	Geso manusript under	review



Pathology	arising	from	the	pediatric	anatomy



Avulsion – chronic or acute 

Muscle

Weakest Point
Child

Weakest Point
Adult

Cartilage

Acute Avulsion – typically sports injuries, avulsions of tendon insertions 
(cartilage and/or bone), Patella Sleeve Fracture

Chronic Avulsion – accessory navicular 
Osgood Schlatter & Sever’s (traction apophysitis)
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Traction	Apophysitis

•Growth	spurt,	starting	in	the	feet,	then	legs,	then	upper	body

•Increasing	forces	acting	especially	on	tibial	tuberosity	and	
posterior	Calcaneus	through	Patella	Tendon	and	Achilles	

•Simultaneously	Ossification	Process	with	transformation	of	
cartilage	into	bone.	Bone	is	more	likely	to	fail	in	tension,	
cartilage,	especially	fibrocartilage,	more	resistant	to	tension

Osgood-Schlatter	disease	may	occur	when	cartilage	cells	
in	a	hypertrophic	(preossification)	phase	(not	roentgenographically	
evident)

Traction	Apophysitis,	subclinical	or	clinical	(Osgood)



Osgood	Schlatter

Boy	13	years,	unaffected	side



Osgood	Schlatter

affected	side



Sever’s/Enthesitis - Complications



Enthesitis



Enthesis – How much Doppler is too much ?
B-Mode and Doppler or just one of them ?

Achilles 
Insertion
Calcaneus



Gutierrez M
J Rheumatol 2010;37;1057-1059

Position of Joint and Doppler is SpA



Weiss-P et al AR 2014

Detection of Enthesitis in ERA – Dolorimetry vs US

prospective cross- sectional study of 30 
patients with enthesitis-related arthritis (ERA) 
and 30 control subjects

standardized physical examination with a 
dolorimeter and US

intrarater reliability of US  0.78, interrater 
reliability 0.81

power Doppler at the cortical bone insertion, 
scale of 0–3
0  absent, 1  minimal (1 spot), 2  moderate (2 
spots), and 3  severe (3 spots)

Grade 2 and above or abnormal tendon or 
structural deficits equals enthesitis



Right Left

The differentiation of Apophysitis and JIA-enthesitis

14 year old 
with knee pain



Right

… his heel used to hurt 
as well

Right Left



Enthesitis associated JIA / Spondylarthropathy

10 year old



Enthesitis associated JIA / Spondylarthropathy



post treatment



Interpret	imaging	results	in	the	clinical	context

Consider	each	enthesis	separately



Laurell,	Fasth et	al	Pediatr Rheumatol Online	J.	2011;	9:	22
Ultrasonography	and	color	Doppler	of	proximal	gluteal	enthesitis in	
JIA

• 76	proximal	gluteus	medius insertions,	38	JIA	&	38	healthy	controls	

• median	age	13	years,	range	7-18	years

• MRI	sacroiliac	joints	and	iliac	crests

• decreased	echogenicity	of	the	entheses in	53%	of	the	iliac	crests	

• significantly	thicker	entheses in	JIA	patients	compared	to	healthy	

• Hyperemia	CD	in	37%	(28/76)	&	contrast-enhanced	MRI	12%	(6/50)

• No	clear	distinction	between	mechanical	and	inflammatory	lesions





Grading	system



The	interpretation	of	images		to	distinguish	
between	mechanical	lesions	and	enthesitis	
has	to	be	done	on	the	clinical	background.



The	Iliotibial	band	in	runners	– Smith	J	et	al	PM	R	2013;5:563-567

Supine	Knee	full	extension	 27	of	40	knees	(67.5%)
30	degrees	flexion 12	of	40	knees	(30%)
Standing straight 38	of	40	knees	(95%)
Standing	30	degrees	flexion 9	of	40	knees	(22.5%)

Modify	Positions
Interpret	findings	in	the	clinical	context



15 Year old presenting with lower back pain, midfoot swelling &
pain and left ankle swelling and pain, left first toe swelling and pain
Osgood Schlatter 2 years ago, Soccer player



Follow	up



The	small	entheses



Extensor Tendons AnatomyThe	Finger	Joints	– and	other	structures	…



Extensor	tendon	insertion	DIP

Collateral	Ligament	and	sagittal	band
Middle	Phalanx distal	Phalanx



A 14 year old presenting with painful PIP
The	patient	with	painful,	thickened	PIP	joints



Pediatric Scanning is Fun !



Clin	Exp	Rheumatol.	2016	Jan-Feb;34(1):143-7.	Epub	2016	Jan	12.
Sonologic	enthesitis	in	children	with	enthesitis-related	arthritis.
Shenoy	S1,	Aggarwal	A2.

Ultrasound	enthesitis	was	seen	in	25	of	30	patients	whereas	clinical	enthesitis	was	
present	in	15	patients	only.	USG	picked	up	20	(47	vs.	27)	more	sites	of	enthesitis	
as	compared	to	clinical	examination.	The	concordance	rate	was	89.4%.	
Discordance	was	more	at	tibial	tuberosity,	superior	pole	patella	and	tendoachilles	
entheses.










