92 FIANRBC R S

F Aafﬁ? fJ\ 'aﬁvic ﬂm,,,ﬁua)uﬁf‘w

'J\ %%9#1% —'E'r?ﬁ—

BIREATF, KGR, FRRY, 2E A, PEEE

Pv Y7 oFERKE BIRESNE
Skeletal Injury in Children
Mikiko Mivasaka. Kenjirou Ohashi, Shunsuke Nosaka,
Osamu Miyazaki, Yasuo Nakajima
Department of Radiology, St. Marianna University School of Medicine
—ERSHEe : ———

X V4 ' }
The developing skeleton has certain characteristics such as the presence of the growth
plate. Skeletal injury in children, therefore, differs considerably [rom that in adults. Starting

from the features of develeping skeleton, we discuss the radiographic features in pediatric
injury. Regarding physeal injury, the Salter-Harris classification is widely used and is
important for proper treatment and prognostication. We also discuss some specific injuries
such as elbow fractures, toddler’s fractures, and child abuse. Several cases are shown to

illustrate important clues to picking up subtle findings and making a correct diagnosis.

Kevwords . Pediatric skeletal injury, Salter-Harris classification, Child abuse ‘
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Fig. 2 Torus fracture Fig. 3 Plastic bowing fracture
Lateral radiograph of the wrist demonstrates a Bowing deformity (arrow)is seen in the radius
bucking of the dorsal cortex of the distal radius along with a fracture of the ulna,

(arrow). Cortical disruption is also noted in
the palmer cortex.
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Fig. 4 Vascular anatomy of the growth plate

a : The growth plate is supplied by the
epiphyseal and metaphyseal arteries.,

b : In most joints, the capsule inserts into
the epiphysis, making the growth plate
extra-articular, In the proximal femur
and proximal radius, epiphysis and
growth plate are intra-articular., Vascular
supply Lo the epiphysis crosses the pe-
riphery of the growth plate.
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Fig. 6 Salter-Harris type 2 fracture
AP radiograph of the right forearm of a 6-
vear-old girl shows a radially displaced
physeal fracture of the distal radius. Note
a triangular-shaped fragment (arrow) of the
metaphysis (corner fracture) .
There is another [racture in the distal ulna.
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baskethall player reveals a epiphyseal frac-
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Fig. 8 Stress fracture

a : AP radiograph of the left femur
of a 15-vear-old, long-distance
runner shows a cortical thickening of the medial aspect of the distal diaphysis.

b : Coronal fat-suppressed MR images (STIR, TR/TE/TI : 2000/17/160) of the femur
demonstrate diffusely increased bone marrow signal in the left femur. Cortical
thickening is not apparent, These findings are commonly seen in patients with a
stress fracture and may be misleading without a pertinent medical history,
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Fig. 9 Physeal stress fracture
PA radiograph of a 14-year-old girl reveals
widening and irregularity of the distal radial
physis consistent with physeal stress injury,
The patient had been engaged in vigorous
aerobic activity when she presented with
intermittent wrist pain,
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Fig. 11 Chronic avulsion fracture

Lateral knee radiograph of a 12-year-old
boy shows an avulsed bony fragment of
the intercondylar eminence. The pa-
tient was injuried while running. Note
capsular distension,

AP pelvis of a 18-yvear-old soccer player demonstrates
a large bony protrusion(arrows)in the left ischial
tuberosity, He sustained an acute avulsion fracture
at the age of 12,
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Fig. 12 Toddler’s fracture of the distal tibia
A 2-year-old girl presented with limping.
AP radiograph of the tibia/fibula shows an
oblique lucent line (arrow)in the distal tibia
consistent with Toddler’s [racture,

€ €

Fig. 13 Sequence of physeal closure in the distal tibia
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Fig. 14 Triplane fracture

a @ Lateral ankle radiograph of a 14-year-old boy reveals apparently a type 2 physeal
fracture of the distal tibia, He injured his ankle when he landed from a height.
b : Mortise view shows a [racture line in the medial aspect of the platfond. which
appears to be a type 3 physeal fracture. A fibular [racture is noted,
c. d: CT images of the distal tibia/fibula show a coronal(left) of the tibia above
the distal physis and a sagittal fracture (right) below,
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Fig. 15 Apophysis of the elbow

1. capitellum ; 1 year Fig. 16 Supracondyle fracture

2. radial head ; 3-6 year Lateral elbow shows anterior(arrows)and
3. medial epicondyle ; 5-7 year posterior (arrowheads) fat pad signs consistent
4, trochlea ; 9-10 year with capsular distension. Anterior humeral
5. olecranon ; 6-10 vear line (Fig. 17)misses the middle third of the
6. lateral epicondyle ; 9-13 year capitellum,
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Fig. 19 Monteggia fracture

Lateral radiograph of the forearm of a 7-year-old
boy shows an incomplete fracture of the ulnar
diaphysis. Proximally, the radiocapitellar line
is disrupted and the radial head is displaced
anteriorly. These findings are consistent with a
Monteggia fracture.

Fig. 20 Lateral condylar fracture
AP radiograph of the left elbow of a 2-
year-old girl reveals a lucent line along
the cortex of the lateral condyle (ar-
FOWS)
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Fig. 21 Medial eplcondyle fracture
A 13-year-old boy fell and hit his left elbow on
the ground. AP radiograph shows a slightly
displaced medial epicondyle,

Fig. 22 Linear fracture in the proximal ulna
a : Lateral elbow radiograph of a 5-year-old girl
demonstrates a subtle, linear lucency (arrows)in the proximal ulna,

b : Linear lucency (arrows) is noted also on the AP,
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Fig. 23 Child abuse

a : Sternal fracture (arrow)is noted on lateral
chest (close-up view)

b : Metaphyseal corner fractures are seen in the
distal tibia (arrow)

¢ @ Multiple old rib [ractures are demonstrated.
Note bilateral paraspinal locations.
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Table 1. Highly specific fractures associated

with child abuse15)

Metaphyseal lesions
Posterior rib fractures
Scapular fractures
Spinous process fractures
Sternal fractures
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