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Practical Pediatric Imaging of Skeletal System and Soft Tissues

Osamu Miyazaki

Department of Radiology, National Center for Child Health and Development

categories discus

~ (Abstract) ' ' o

This review arlicle includes the imaging of several major categories of pediatric skeletal
emergency radiology. Acute osteomyelitis and septic arthritis commonly occur together,
because metaphyseal and epiphyseal vessels are connected by transphyseal vessels. Because of
this, osteomyelitis originating in the metaphysis easily spreads into the epiphysis.
Radiographically, deep soft tissue edema is the only abnormal finding of acute osteomyelitis on
initial study. Bone destruction and periosteal reaction are not demonstrated before 10 to 14 days.
MRI and ultrasonography are uselul for early diagnosis of acute osteomyelitis in children. Bones
in children are soft and the epiphyses are not fused, fractures are different from those seen in
adults. There are some characteristic pediatric fractures in long bones, such as plastic bending
fracture, torus fracture, and classic greenstick fracture. Also, it is important to recognize physical
injury ; Salter-Harris classification is widely used for proper treatment and prognostication.
Other specific injury such as toddler’s fractures and stress fractures are discussed. These
ssed herein are basic and important for daily radiological practice.
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Fig.1 Vascular anatomy of epiphysis, growth plate

and metaphysis in neonate and young infant.
Note transphyseal vessels which connect
epiphyseal and metaphyseal vessels.
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Fig.2 Pathway of pyoge-nic hematogenous osteomyelitis.

Diagram a depicts the hematogenous implantation in the metaphysis. The major blood supply of
the metaphysis comes from the nutrient artery. Diagram b depicts the pathways of infection from

metaphyseal focus to adjacent part as follows :

1. Spread of medullary canal, 2. Subperiosteal

abscess, 3. Penetration of periosteum, 4,5 & 6. Spread across the growth plate to the epiphysis

and joint space.

29



84 H 4*’] ULI_!JU”ﬁ 1';\"" e

EXHEL W, FEBEHZ B 2 FK RGOS
Wroodiimsti e LT, “Hipl Xtz o o a s |
TG A i iii-( P g R D @ik S L
EEEAYST ZETHAHY. SN do
R X BEE B W, iz .‘ﬁfj'.'E'JM"-J‘ A0
BHER T ~4HLRETH S L nvbh Tinvg, &
FeASIE M T WEIEE A B L T WA DA TH 5
DT, AT OPEINZ & R A O A e E
Td 5 (Fig.8). L Tl T s FHE (2
e L, Las_EMmEefiiieilnd L8
Hih st
3) M{EEZMOEDH, BEOKRA >k
i 27 < X U TR AL S e
VBTl R OB & e 5 fikl LT,
L L@y s
5 O3 H AL © 480§
IR {2 & \sb#l“(t\ A, B Az O (i
ke, o &% & ?X*ﬁ;‘-.’&lidﬂi TS CT,
MRI (Fig.4) I TdhH L SEA 64T 4, MRI

Gy Fss L.;b'ifv’;{)‘

F LTE RS

T2 ORI a‘%l) L), T15RMG (I

Hifidl s 0, ZL) LU HF Y =9 4EKET1

R (S ARIGPIRi(G 2 2 - T d 2 Y, T

Fig.3 Osteomyelitis ; follow up examinations.
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a J b J o
Osteomyelitis with septic arthritis in a neonate. a. Hematogeneous osteomyelitis first manifests
with deep soft tissue edema (arrow). b. Three days after the initial image (a), orthopedic
treatment was carried out, but there was no bony destruction. ¢. 3 weeks later, non-
homogeneous bone marrow with periosteal reaction had appeared.
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Fig.4 MR findings of osteamyelitis

Osteomyelitis originating in the metaphysis easily spreads into the epiphysis and, subsequently,
periosteal area and joint space. T1 weighted MR study (a) demonstrates extensive involvement
of metaphysis ; the areas of pathology are manifest as low signal areas. Fat-suppressed images
with gadolinium enhancement (b) demonstrate marked enhancement of both epiphysis and
metaphysis. Abnormal small ring enhancement is seen at growth plate.

metaphyseal
focus

Fig.5 Osteomyelitis ; ultrasonographic
appearance
a : Longitudinal view of right proximal

humerus : Note the non-homogenous
echo texture of proximal humerus
(arrow) as metaphyseal focus of
osteo-myelitis.
Note the focal oval-shaped hypo-
echoic area of subperiosteal abscess
formation (i),
EP : epiphysis

: Schematic representation of the

pathways of infection after hemato-
genous implantation. Image reveals
same positioning as a.
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3. Torus fracture 4. Greenstick fracture 5. Complete fracture

Fig.6 Types of pediatric fractures in long bone.
There is initially a stage of elastic deformation in which curvature of the bone appears and then
disappears as the force is released. With greater force, microfractures appear on concave side of
the bowed bone (2),
Torus fractures produce buckling of the cortex, and are manifested as an acute angulation or
buckling of the cartical margin (3). If a bone is angulated beyond its limit of bending, a greenstick
fracture is produced (4).
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Fig.7 Plastic bowing fracture and classic
greenstick fracture.
Note the plastic bowing fracture of ulna
(a—) and greenstick fracture at mid
third of radius (b). Greenstick fracture
occurs on the convex side of the bend,
and there may be marked subsequent
elastic recoil, which improves the
position.
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Fig.8 Torus (buckle) fracture
Torus fractures usually occur near the
metaphysis where the bone is most
porous and cortex thinnest.

Type 4 Type 5

1

Crushing of
epiphyseal plate

Fracture of
epiphysis and
epiphyseal plate

Fig.9 Epiphyseal- metaphyseal lracture (Salter- Harrls ciassmcahon type1 ~5)
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Fig.10 Salter-Harris classification type 2 fracture
Lateral view of wrist joint shows fracture and displacement of
distal radius. There is a triangular-shaped bony fragment
(Thurston-Halland fragment) (arrow).
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Fig.11 Toddler’s fracture
Note hairline spiral fracture
at distal third of tibia on
both lateral (a) and AP
views (b).
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