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Diseases for Clinicians

A CET SIS H>T

N

L RPN R VR )y € L T R e L

[ Satoru Ohba
1 Department of Radiology, Nagoya City University School of Medicine

AT (A d*‘d’-("" CIRELTOhA, L A, HHVE, MRIZWEMIZIT-> TElr L,
7=hisT, -fl\ Povro i, R A oy S BiES R AR I I LA Tk Sk,
SART, '\'i'?’)&,ui'i'l‘ll.f}'l=L'Cl\ﬂ'?il‘c: |'-|JH=Jr’3: MO AL D B 7=0id, £ < O R,
S HoREAIEbDELZ L2 A Dk WA IS A RN — 2 3 B 6T,
Ly, Zh B OB AE SIS T2 O ERRHE 12, HokEE LS IDIEROFIZZE LTSS

DhEWTH S, DE&dH L, Wi, LIPEFTINOE 2 LS &
PROTELESLHTHD, HITEODEDN WAT, AEZFRidHEO6hsZLdH 5
LM 280, FAhEs £ OHO AN A A BT B 0SB &, aE L VRS

OREAERTSZ Lk oRs, 5120 P H D,

Z HATE/DRIER ML Th s &b LTI, FEEMNZIZ O AR KR

TWAM, TR & R DA R LN O AL A B \&:'”hhg A4, T A
chdnrd Lk, FPTZELEEVDT, '*f-l"l@*éJl"/f-F‘Hki:rn”:
ANULO T O W A T R X A A AT T b OTH S, R SR

HHT LR, BELEDHIIELN, LArL, EH i 3 BAT S HJ*«J‘ < i’}|lhk:;:§5uﬁ’jf@f1’(f-(l' L

A, WEEOBEIZ L T, F Oasll ek s, Pl u'..'.H\[J\!:.’i o2 ek T

FE O G IEMRITA VG L [HETH 5. ffi 2 dH B, w.jfa’.sz i-a)m BELAWIEEE

ANEOFEERTIZH 20T, «cm’t-.f'!!.ri-) VO, A THMORHETEIRY R,
LA L Ty, Il E DOWEIEB Z LIz L7,

5 5 Vi O R My <0 HERE FE D O FFAIG A i 5 ] WG, ADROERGRR ML TEThA L,
BEMEA Ay B, F Ao, IO S O IR 'J\‘J'l":f-’!’éjmﬂll,'(t\c.). ESTARSE ALV
HRAEIR L T XS fJ.f»rJHm ThEisT Waldb L IZURIZHTHT S -hEH-T

ﬁ")‘l’“l | ﬁLl ft *“J‘é N 'ri,l\lv{} l'|‘:|'1'J"\[)‘- R | "-.D |.'|",M\I}C'.U)L[f[':i[',.,'i 3’: % l'j:‘\f]" ‘I) ThbH &
SER» S iR TH DS Z & i_f_'rﬁ &ML Oz O W& i ERTH S



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
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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 ‘

! 2., KaHEEEICESRI L,
(FL&IC - S i
3. iR ET A &,
PRIz d5 0 UNSE, A E R ARNTIE /O LR e | B - A U P el o

H” Jrkle;ﬁ.-ﬂ'ﬁUJ'iiu AIZIZA LN
OO AE S > TS, WO IS
i, WCIEPERTIZ LD, PR R A 2 —
yHRGATHD ., mE2MEd5 LTtIhs
DHEGESTZ LD, KRETE, DR GE o Fr
& 2 DL S T8, AT S
DNTONL 2O REEE LTI,

NRBREROEFE £ AR ZHE

’] ATz iZ e A & Tl U TR IZih R 3

3 EFERA VG ES ALY,

1. rilgkiz vy — 29820k <
Z &,

2Ll B

4

FLTVB T ¥,

Z O & AR K0 R R T
MO N2 = TR ELI NS, £/,
LB TNt St s W1 7 Prak .3 15 R Gt ﬁrwil“lﬂJ
BRI L , EIFRESICYEFY VS
I3 ZEER/MOOLEDTH S,

DUz BT SIS OIS, HURX
PLAVEART S O, R, 90N MIE %2 2 T
2 JTOMEED T IS L A A AW 7 B
L FHY E AR B it &k B
7, LRI EEOZEIZH L TIECTAS,
PR G 2 EMRIA i 2 h b, A B L
AT O B S R A AT o F AR



Vol.16 No.2, 2000 93

AEICHLTE, #LryF77 7 4 —HEbE & d (Fig. 1)1 3-8 MWz, REH
% AT A a2 l HIZdH 7= A S BTl lT-ul P 1 LS AP b € = [ [ e
B2 S TIWTH D . Rl P i 2, Bdr, RePCirsgd 5 3-6)

T SRR O 2L AR A0 H 51, 2. Torus (buckle) fracture (BEREET)
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ST Greenstlck e Bowing Eoppidts

Flg 1 Greenstlck fractures

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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epiphysis

growth plate

metaphysis

‘‘‘‘‘ Epiphysis
Growth
and
Prollfe!_'?_t_lon I
Degeneration oz % -P-E-te
and % ®
Jransformation ___ gty
Ossification / p Metaphysis
a

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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A TR I E L5 T 5146 AP radiograph of the thumb of a 11-year-old
2L 8 b iy,

baskethall player reveals a epiphyseal frac-
ture in the base of the proximal phalanx,
Ulnar displacement is seen,

s

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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0y JEE A D, FHRAT L B nio10~
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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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1. Toddler’s fracture
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Fig. 10 Avulsion fracture
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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,

10
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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,

m i (R ah i)

il

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. 17 An_terior humeral line
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Fig. 18 Radiocapiteller line
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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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Imaging Diagnosis of Acute Skeletal Infection in Infancy and Childhood :

MUST to Avoid Seriously Negative Outcome

Toshinori Aihara

Department of Radiology, Saitama Children's Mecdical Center

—(Abstract)

cot 2L L

Diagnosis of bone or joint infection in infancy and childhood at an early stage of
involvement is critical, since extensive growth plate and epiphyseal destruction may occur
in a matter of days. Considering the characteristic membership of this society where the
nonradiologists outnumber radiologists. [ believe there is no use to prepare a normal
review article encompassing the whole spectrum of imaging diagnosis in pediatric skeletal

| infection, because appropriate and immediate planning of imaging and its interpretation is
essential to make the accurate diagnosis, and require broad expertise. Unfortunately,
however, it is of no practical use to expect nonradiologists have such knowledge. I have
experienced many cases in which the possibility of septic osteomyelitis or arthritis is
excluded on the basis of negative skeletal radiography alone resulting in tragic functional or
morphological imparement of the joint. I hereby stress only one MUST namely
“Radiographically normal bone does not preclude skeletal infection.”

Keywords . Skeletal Infection, Radiography, Pediatric, Imaging
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Fig. 1 Septic necrosis of the right capital femoral epiphysis (CFE)

A one-year and three-month-old boy.

a : At presentation, bones appear intact. Teardrop distance(ii:2), however, provides wider joint

space on the right than the left.

b : Five months later, destruction of the ossification center of the right capital femoral epiphysis

is evident.
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Fig. 2 Septic arthritis of the right hip

A frontal radiograph of the hips (a) for a two-
month-old boy allows for wider teardrop

a|b
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distance on the right, but bones appear unremarkable at this stage. The orthopedic surgeon noticed

this abnormality as “subluxation of the right hip”

, and decided to do immediate joint lavage. Two

years later, in spite of an immediate and appropriate surgical intervention, femoral neck is shortened

on the affected side (b),
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Fig. 3 Septic arthritis of the left hip
A frontal radiograph of the hips (a) for an eleven-day-old girl. Bones appear intact. But wider
teardrop distance is evident on the left. A transverse US for the left hip (b) reveals distended joint
capsule (thick arrows) with “dirty” effusion surrounding the CFE (asterisk).

Fig. 4 Osteomyelitis of the right femur in pre-
mature baby boy(GA 30w, BW 1,570gr)

At presentation, at the age of 11 days, a
radiograph for the bilateral femora reveals
no abnormality other than swollen soft tis-
sue surrounding the right femur (a) .

Six days later, a lylic bone destruction be-

comes evident at the corner of the distal femo-

ral metaphysis (b, arrow)
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Fifteen days later, exuberant subperiosteal new bone formation appears on the affected side(c).
At this stage, nobody must have any doubt that there WAS septic osteomyelitis of the right femur.
(Courtesy of Dr. S, Kuwashima. Department of Radiology, Dokkvo University School of Medicine.)

20



Vol.16 No.2, 2000 109

YERE D RSN A 5 SCikiid i i, 9 EIRMEPREZ L6 THS, 2L T, Thlk

ZIAE#HENRDS. ARHLEROD W) IS 5 2 TE B B
Azl O LR & 22 A il 4 5, fEooan WHZE AR, ADRBHEAE S 2N T 5 04
—HTH D, FISW S R PHE A BN S 0 4 SOV - BYETO AL BRI & 5 o e &
o TRalirddud, BERELE & o0 S A 81 & &, Yoz <‘: T ONENA Z 3 %P T 0 513
BHERETTHS, TZETEL, ERT 51 TThd, 2854 /vil(: ik Hi'l'!"JL(/i ) TIE

Bz o TRN - HEOTIREMND Z L 3HYST TDOEH LRI WIZZLLW I iEHAD, L
HAHI. L, FhTiEE < ONEplizkinT MLENTE u.r'l"]ff'ﬂ{l' P O 2805 A& W 7 2
TR RERE TR AR A I ANkl HE Ly, &5WVIEGEEE ALz B A 7
=z é: Li5. LA L EENTH) AL BIRNIZEG A b
o PRI AL I RE R A S 7= S £ HIETCTH A, 2T, MBI
mmcméw&ﬁmmw:.wmwmmxww P E B Z &k,
HTHAHD, MUEOIIER, 5 OHETl348
R TS C R3y R 0 Pk S LA o IS 7 18 Nof212~18% H £ T (FHlronss B4 % &
. T & B0 O NENGEE A AL 4 4 T) O SERIE & & i A transphyseal
EEbhd, ZThi EOHERYE - iz g My vesselsWTEL Tva 720, g id a1
NT0a, HEIXWGITehed YNz Eh S & ML 9 %

XhamiemRchs, L, ThEZIT ZRAC AT, AIZI TR e %
A U 2 OB AT 5 2 & IS LA A VT, eI T A LTI
W, AL 4 PO MX T EART, wWC?MLWTU.‘ﬁ.HNWTHMVF
FLAZAS RV NREHEIZ, %;é’u'!:'f L—=TIROETERUTKEL, 22 THH

B ISP O M I DT EE AR 5 2 W< KBS, TORY, i :._’, Hilfigz D0t

Fig. 5 Subperiosteal abscess developing in the left tibia
A frontal radiograph of the bilateral lower thighs provides no abnormality as to bone itsell. Soft
tissue swelling, however, is evident on the left (a). A longitudinal US reveals subperiosteal abscess
(b, arrowheads). Arrows indicate cortical surface of the tibia. Initially, however, a trainee
radiologist had not noticed the abscess until a staff radiologist pointed it out.
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Fig. 6 Osteomyelitis of the right humerus

A frontal chest radiograph of a one-month-old boy
under suspicion of respiratory tract infection (a)
allows for soft tissue swelling around the shoulder
girdle and upper arm on the right. At this time, the
referring pediatrician has not yet noticed the
abnormality of the right upper extremity either
clinically or radiologically. IFour days later, irregular
cortical bone destruction becomes evident in the
proximal two thirds of the right humerus as well as
subperiosteal new bone formation at the distal one
third (b). Radiographs of the right and left humerus
obtained 10 months later {c) show fragmentation of
the proximal ossification center of the right humerus
as well as its shortening.
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MR Imaging of Bone Marrow Disorders in Children

Osamu Tanaka, Miwa Kurasawa, Mitsuru Sugiura, Toshinori Aihara®

Department of Radiology, Jichi Medical School Omiva Medical Center
Department of Radiology, Saitama Children's Medical Center®

Abstract —— =

With its excellent spatial and contrast resolution and ability to separate hematopoietic
(red) marrow from fatty (vellow) marrow, magnetic resonance (MR) imaging is a sensitive
modality for noninvasively evaluating physiological and pathological conditions of bone ma-
rrow. During skeletal maturation, hematopoietic marrow is converted to fatty marrow.
Knowledge of the normal conversion patlerns is important if marrow abnormalilies are to be
identified.

The T1-weighted spin echo sequence remains a fundamental technique in MR imaging
of the bone marrow. The short T1 of fatty marrow produces excellent contrast on these
sequences compared with red marrow and most pathologic processes that target bone
marrow. Allerations in bone marrow signal occur in a variety of disorders, including marrow
hyperplasia, tumor infiltration, myeloid depletion, edema, and ischemia. Although MR
imaging is sensitive in the detection of areas of abnormal marrow, it cannot provide
accurate characterization of tissue histology at present.

The following discussion reviews physiological conversion of hematopoietic marrow,
the techniques of bone marrow MR imaging, normal MR appearances of bone marrow, and

MR findings of common marrow disorders in children.
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Fig. 2 Normal adult pattern of red and yellow
marrow distribution
Macroscopic red marrow resides in the axial
skeleton, skull, proximal humerus, and prox-
imal femur. The remainder of the skeleton
contains predominantly vellow marrow.
(Adapted from reference 1.)

Fig. 1 Normal macroscopic

conversion of hemato-

poietic to fatty marrow
Diagram shows percentage
cellularity of red marrow with
age at different anatomic sites.
The conversion of red to yellow
marrow occurs earlier and
more rapidly in the long bones
of the appendicular skeleton
than in the axial skeleton. By
25 years of age, the percentage
cellularity of red marrow in the
shafts of the femur and tibia
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Fig. 3 Normal appearance of lumbar spine of a 7-month-old infant

a : Sagittal Tlaweighted image (400/15) demonstrales the early conversion of vertebral body
marrow signal to a hyperintense appearance. The end plates are of intermediate signal
intensity with central linear hypointensity that represents the intervertebral disk.

b : Sagittal T2-weighted image (4500/90) in the same 7-month-old infant. The vertebral body
is much easier to identified on the T2-weighted image because of its overall hypointense
appearance. The intervertebral disk is noted to be hyperintense and clearly separable
from the end plates.

Fig. 4 Normal vertebral marrow in a 15-year-old
adolescent boy
Sagittal Tl-weighted image (400/20) shows
heterogencous low-signal-intensity marrow, which
reflects the predominance of hematopoietic marrow.
High-signal-intensity fatty marrow is seen confined
o the central areas along the basivertebral vein.
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Fig. 5 Distribution of normal femoral bone
marrow in an 8-year-old girl

Coronal Tl-weighted image (500/20) shows
intermediate increased-signal-intensity red
marrow in the proximal metaphysis, and
predominantly increased-signal-intensity
vellow marrow in the distal metaphysis of the
femur. The greater trochanter, proximal and
distal epiphysis contain yellow marrow.
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Fig. 6 Reconversmn of yellow to red marrow in an 18-year old female with severe iron
deficiency anemia
a : Coronal Tl-weighted image (400/20) shows diffuse decreased-signal-intensity change
extending distally from the proximal metaphysis of the femurs bilaterally.
b : STIR image (1600/150/20) demonstrates homogeneous increased-signal-intensity through
out the bone marrow. Simillar high-signal-intensity red marrow is seen in the acetabulum.
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Fig. 7 Acute myeloid leukemia in a 19-year-old female patient
a : Coronal Tl-weighted image (400/20) of the lumbar spine shows diffuse abnormal
hypointense signal change throughout the bone marrow of the vertebral bodies as a
result of leukemic infiltration.
Iy : STIR image {1600/150/20) shows diffuse increased signal intensily within the entire
vertebral bodies of the lumbar spine.
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Fig. 8 Gaucher disease involving the femurin a

4-year-old girl
Coronal Tl-weighted image (500/15) demonstrates
abnormal decreased signal in the entire marrow of
the bilateral femurs, which reflects nearly total
infiltration by glucocerebroside-laden cells. Note
the characteristic Erlenmeyer flask deformity of the
distal femur.

: Coronal T2-weighted image (2000/80) shows

heterogeneous signal intensity in the bilateral
femoral marrow.

: T2-weighted SE image (2000/80) obtained during

episode of painful crisis. There is a homogeneous
high-signal-intensity area in the bone marrow of the
left proximal femur, which corresponds to
increased water content in the area of edema or
hemorrhage associated with acute infarction.
(Courtesy of Fulcuda K, MD and Irie T, MD, The Jikei University)
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Fig. 11 Bone infarction associated with

Fig. 9 Myeloid depletion in an 18-year-old 5"{""9 ce‘ll anertia
female patient with aplastic anemia Coronal Tl-weighted image (500/20) of
T1-weighted sagittal image (400/20) of the the knee demonstrates sharply demarcated
lumbar spine shows predominantly high signal areas with irregular rims of low signal inten-
intensity, indicating hypoplastic fatty marrow, fﬂw m_the proximal tibia, suggesting bone
Some spotly areas of intermediate signal infarction.

intensity, which may represent hematopoietic
foci, are noted within the vertebral bodies.

a 1 3 1 t i
Fig. 10 Bone marrow edema in a 19-year-old male with transient osteoporosis of hip
a : Coronal Tl-weighted image (600/20) shows decreased signal intensity in the right femoral
head and neck, indicating bone marrow edema.
b : T2-weighted image (2000/80) shows increased signal intensity in the same area and a joint
effusion.
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Bone Tumor : Imaging Diagnosis and Pitfalls

Satoshi Tatsuno, Kunihiko Fukuda!

Department of Radiology, Tokyo Dental College Ichikawa General Hospital
Department of Radiology, Tokyo Jikei University School of Medicine

—(Abstract)————— -

This article describes the typical appearances and pitfalls of bone tumors and tumor-
like conditions. Overdiagnosis of a normal variation and traumatic osseous injury may be
more serious than omission and may lead to needless and harmful therapy. Some of the
benign bone tumors such as non-ossifying fibroma should be followed-up without surgical
intervention. An overlap between the classic characteristics of benign and malignant tumors

is [requently observed. Knowledge of potentially misleading imaging appearances of bone
tumors allows more accurate diagnosis of such tumors.

Keywords © Child, Adolescence, Bone neoplasms, Normal variants
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Fig. 1 4-year-old girl, Langerhans cell histiocytosis
Conventional radiograph (a)of the pelvis shows a well-defined radiolucent lesion (arrows) at the
outer aspect of the right iliac bone. Destructive changes are casily seen on computed tomography
(b : arrowheads).

Fig. 2 16-year-old girl, Cortical irregularity of distal femur (cortical desmoid)
Irregularity of the posterior aspect of the distal femur (a:arrow) is a common finding often
mistaken for new bone formation of a neoplasm. T2WI (b) shows mixed signal intensity of bone
marrow under insertion of medial head of gastrocnemious muscle (b :arrow). No tumor-lile
condition is present there.
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Fig. 3 3-year-old boy, Asymmetry in the closure
of the ischiopubic synchondrosis (arrow)

This is a normal variation, which should be differ-

entiated from significant lesions.
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Fig. 4 15-year-old girl, Non-ossifying
fibroma
A mulliloculated radiolucent lesion is seen
in the proximal shaft of the fubular hone
(arrows).
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Fig.5 19-year-old boy, Acute osteomyelitis (a) and 14-year-old boy, ALL (b)
It is often hard to differentiate acute osteomyelitis (a) from infiltrative neoplastic disease of

bone (b).
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Fig. 6 15-year-old boy, Osteoid osteoma

a : Note dense cortical thickening of the distal

femoral shaft with radiolucent nidus (arrow).

b, ¢ : MRI shows well-enhanced nidus(arrowheads)

and reaclive changes (arrows)on precontrast

T1 weighted image (h)and postcontrast T1
weighted image (¢),

Fig. 8 17-year-old boy, Ewing sarcoma
An extensive mottled destruction (arrows) of the right

Fig. 7 1f2-f-year~old girl, Stress fracture ischium is demonstrated clearly on frontal projecion.
of femur

T1-weighted image shows hone marrow
edema and periosteal reaction (arrows)
of femoral shalt.

i
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REOEWEIERDZ

T E (Fig. 1)1, 30sELL T I2%82 4 5 IG5
PRV IS S S ELTHE D . D E
PR S B M N A iR P
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RO RILEFTH D | 10~20% 11
Ml X AT FROR 2 AL & LT & h
5. F2, HRAMOMN10% Lz L
TPRE AR I A9 4 A Ewing (RIS M5 1) 2 o3I 2
E O NS & S G e & 5.

FHECE NG (Fig. 12) 00 & WS 8 BV

Fig. 9 13-year-old boy, Unicameral bone
cyst with fracture
A radiolucent lesion of proximal humeral bone
shows light trabeculation abutting the meta-
physis but not extending into the epiphyseal
ossification center. A pathological [racture has
occured at the outer surface {(arrow).
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Wb 5,

Fig. 10 21-year-old female, Aneurysmal
bone cyst
Anteroposterior view reveals an expansive,
multiloculated mass involving the medial
aspect of the distal metaphysis of left hu-
merus. Note associated Codman's triangle
(arrow).
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Fig. 11 20-year-old female, Osteosarcoma
Conventional radiograph (a) and computed
tomography (b} show a non-ossified permiative
lesion involving metadyaphyseal medullary
bone tissues of distal femur (arrows).

Fig. 13 22-year-old male, Enchondroma
An expansile lesion (arrows) at the base of
the third phalanx is visible.

Fig. 12 18-year-old boy, Osteochonroma
There is a broad-base exostosis (arrows)
with blending of the cortex of the parent
bone,

40



Fig.14 2- year-old boy, Osteoiytlc metastases
from neuroblastoma
Note a well-circumseribed radiolucent lesion
in the medial metaphysis of distal femur
(arrow).
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Use of Non-ionic Contrast Medium, Iopromide (Proscope® 370) ,
in Pediatric Cardiovascular Angiography

Masahiro Misawa, Yoshiyuki Sato, Mitsuhiko Hara, Kensuke Karasawa,
Nobutaka Noto, Naokata Sumitomo, Tomoo Okada, Kensuke Harada

Department of Pediatrics, Nihon University School of Medicine

Abstract | The purpose of this study was to determine the safety and usefulness in cardiovascular
angiography with a non-ionic contrast medium, iopromide (Proscope® 370). From July 1996 to June
1997, 78 children were examined. Although heart rate, left ventricular end-diastolic pressure before
and after contrast medium injection were statistically different, iopromide did not result in severe
hemodynamic change or marked inhibitory action on cardiac contraction. The overall rate of acute
adverse reaction was 5.0% (4 of 78 patients). No late adverse reaction was detected. In conclusion,

non-ionic contrast medium, iopromide is sale and uselul in pediatric cardiovascular angiography.

lopromide, Cardiovascular angiography, Adverse reaction, Contrast medium
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AL, 5 ALl FORERITIL, ifE 7 o 2
2 (1 mg/kg, Mhil), HEREE~XF2 2 (1 ng/kg.
k), F7TIF—0F b A (10ng/ke, i
) & DEHI L . 6 seLA LOREM T, = P 7€

N4 (5 ng/dose) . B~ 2 (ng/kg, i

Table 1. Congenital heart disease of the

patients

Non operated
VSD 16
ASD 6
ASR 2
PDA 2
TOF 1
Others [
total 33

Operated
VsD 8
TOF 7
PA 14
CoA 3
DORV 3
TAPVR 1
Others T
total 33

VSD : ventricular septal defect

ASD : atrial septal defect

TOF : tetralogy of Fallot

ASR : aortic stenosis and regurgitation

PDA : patent ductus arteriosus

PA : pulmonary atresia

CoA : coarctation of the aorta

DORYV : double-outlet of right ventricle

TAPVR : total anomalous pulmonary venous return
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HAE L 7=,
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Table 2. Disease of the patients without
congenital heart disease

Kawasaki disease 6
myocarditis 1
PIFO 1
renovasucular hypertension 1
ALL 1
dilated cardiomyopathy 1
o immotile cilia syndrome 1
total 12

PO : patent foramen ovale
ALL : acute lymphocytic leukemia
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L, IEMEOREGETE B d - 2B HIZ DWW
Ll &R U 72, Sl sz,
measurementsd 55 {4 AT & oy I AT
TEAEM A SN MG N & O IEEORE
Fpaired-thiiE!IZ K D frvy, ZEMO Iz
Bonferroni®> 77 ik A Ml vz (@b 5% A %
AR L=,

LS

MEREARALIS, AeEntRzasm, G ss24
Ktz 8 il Cdh -7 (Table 3). il
did el T L2m ke (0.3~1.9m0 /kg) | 148
FELE P YL T 1.0me / kg /sec (0.2~ 1.9l / kg /sec)
Td 7= (Table 4, 5).

OB SR04 220/ 57 . WERE30EM

Table 3. Portion of angiography

repealed-

109£19/%, 1 5#%102419/%5, 3 5 102420/
CH N, GRS THEO S LA R -, Gl
AR & 308V B TH T AR 728 ﬂ'n?,-‘ﬁuuflnk
L Ol T AT S 25 il e - 72 (Fig. 1),
MREERRT N L, EEE R (Juﬁ’e‘ﬂ}lf‘:)Qi 24/47
W30 2106423/ . 1 ﬁ}fﬁ‘]S"‘??/’;}.

Sr#9TE23/5r) THREOZALZ S, RN
E30M R CHIEEE LD - (Flg.2). {95
e GEEZNT107 220/ 75, #EHZ30F0 2109414/
S5, 1 t%10315/%F . 3 5r#:103+15/%1) &
KRG GEREAT113219/5F, 30 #%
116£22/%r, 1 5#%:112%21/%, 3 m#kll11=
21/41) TSRS TOAT R IHTED 1,

T AR (9] (n=28) TE & 7z A 53
W A4 AR W Y il GOl 52 104/ 10
mmHg . WERE30F B 107/12mHg, 1 57 8:109/12
mHg, 3 7 #107/12mHg & 2{b U 7=, AL
WAL CREE NG B O ATIEO AL 4380, i
i 30Fbi%, 1 9%, 3 Srf% c{;,u:?%f;v,;u.&)f;
(Fig. 2).

(PG RERE B (n=24) Ti& | PG/ fEak
AEA, hJe il TR RIS /6 Hg , 25230
Fhi%36/8mHg, 1 % #:37/8mHg. 3 47 #%3 9/‘]
mHg & 2 b LA, S ToqyiEaeiaily

Table 4. Injected amount (bolus) of contrast media

LV 28 Ir—. Injected amount(nf/kg) Body weight (kg)
RV 24 Age ot paiciits Median (Range) Median (Range)
Ao 8 <1m(n=2) (14~1.6) (2.9~3.1)
total 60 Im~12m(n=10) 1.3(1.0~1.9) 5.4(3.1~8.7)
I3 leftvantiiole ly—~6y(n=45) 1.2(0.3~1.7) 13.3(6.6~22.6)
RV : right ventricle Ty~12y(n=12) 0.9(0.5~1.4) 34.0(17.4~47.8)
Ao : aorta >12y (n=9) 0.8(0.5~0.9) 45.0(34.7~61.0)

Total (n=78)

1.2(0.3~1.9) 14.7(2.9~61.0)

Table 5. Injected amount (bolus) of contrast media

chamber/vessel

RVin=24)
LV(n=28)
Aorta(n=8)

[njected amount

(int/kg) (il /sec)
Median (Range) Median (Range)
1.2(0.8~1.7) 12.0(5.0~25.0)
1.0(0.3~1.9) 16.0(6.0~25.0)
1.2(0.9~1.6) 10.0(5.0~18.0)

RV : right ventricle
LV : left ventricle
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Heart rate

M=ESD
n=78
# 1 p<0.05

|

0 30sec Tmin 3min
time after angiography

Fig.1

Heart rate following bolus injection of the contrast media (n=78)
Percent changes of each parameter have statistic dilference between pre and post angiography.

Statistical analysis was made on the basis of repeated-measures ANOVA and Bonferroni

method with p<C0.05 considered statistically significant.

M=ESD : mean =standard deviation

M+SD
n=28
* 1 p<0.05
(%)
301

Heart rate
(%change)
o

0 30sec 1min 3min
time after angiography

(%)

N
o
o

LVEDP
(%change)
=)
o

1
-t
a O
S

0 30sec Tmin 3min
time after angiography

Fig.2 Heart rate and LVEDP following bolus injection of the contrast media (n=28)
Percent changes ol each parameter have statistic difference between pre and post left
ventricular angiography. Statistical analysis was made on the basis of repeated-measures
ANOVA and Bonferroni method with p<<0.05 considered statistically significant.

LVEDP : left ventricular end-diastolic pressure

M=+SD : meanztstandard deviation
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Table 6. Laboratory data

MR H9.1£4.1
M A GEEERT6.90.4ng/ de |
L7 v 7 3 7
Smg/ db)

ik B2
(152

sk s
bRl
KR

I -

J.__!ll/HLui
(7,

1.

£/

& /r)

).

av b

WiHit %A -7 (Table 6).

WHENDE 4 9] (5.0%) 123l 5417 (Table 7).
e AR AT A
WL NEEEL 7=,
Gy AR Gutds 3 THsD
T, SRR e e - 7=,
T A AR BV
P N F ek ol o)

L,

2 Wk

WBC (/q"

RBC ,Xl(”/'rtl"]

Hb. (g/d?)

Ht. (%)

Platelets (X 10/n.¢)
Serum bilirubin (mg/d?)

Direct bilirubin (mg/dé)

Serum protein (p/d?)

Pl tﬂmgmgl d[]h\

82003340
47365

13.41.7

39.8+5.3

32.9*+11.8

10.2 (~1m.o0.)
0.48+0.22 (Im.o.~)
0.66 (—~1m.o.)
0.28+=0.13 (Im.o.~)
6.8+0.7

Post-angiography

SEHEC AT a4
LA w2l T 7 2
OFEEHE Iz B

81203100
442166

124+1.8

37.6x5.3

28.610.4

8.2 (~1Im.o.)
0.61£0.43 (Im.o.~)
094 (~1Im.o.)
0.28+0.19 (Ilm.o.~)
6.310.7

Albumin (g/dt) 4.8£0.4 43104

BUN (mg/d?) 13.2+5.0 10.9£4.9

Cr (mg/de) 0.410.2 0.4+0.2

AST (1U/ ) 21£9 24412

ALT (1U/ ¢ ) 8.6+4.9 8.5+5.2

LDH (IU/¢) 5504264 5h55+238

ALP (IU/ ¢) 4744195 410163

v-GTP (IU/¢) 135 1148

CPK (1U/?) 88439 112£81

CPK-MB (IU/ ¢ ) 1819 2616

Na (mEq/ ¢) 139=3 138%3

K (mEq/ ) 4.310.6 43405

CI (mEq/?) 1034 1024

Serum total cholesterol (mg/d?) 138+59 133413

Triglyceride (mg/d?) 74128 85431

Table 7. Side effect of contrast media
e . ST, . . disease of  portion of
case symptom of reaction age sex the patient angiography
1 urticaria, 13 M ASD LV
wheeze,
hyperemic conjunctiva

2 wheeze 4 I’ VSD IN

3 nausea 6 I KD LV

4 urticaria 16 F ASD RV
(operated)

ASD : atrial septal defect
KD : Kawasaki discase
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VSD : ventricular septal defect
RV : right ventricle

LV : left ventricle
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MR Assessment of Fetal Pulmonary Hypoplasia

Shigeko Kuwashima, Atushi Kohno, Natoru Saiki, Fumitoshi limura,
Tatsuo Kohno, Teisuke Hashimoto, Mutsuhisa Fujioka

Department of Radiology, Dokkyo University School of Medicine

Ab.s'_t_mcf ] Purpose : To evaluate pulmonary hypoplasia of the fetus using MRI.
Material and methods : The subjects consisted of 36 fetuses (18 to 40 weeks' gestation). All fetuses

or mothers had major anomalies diagnosed on fetal ultrasonography. MR imaging was performed
with a 1.5-T magnet and HASTE (half-Fourier acquisition single-shot turbo spin-echo) sequence.
MR images were evaluated with special attention to the intensity of the lung. A diagnosis of
pulmonary hypoplasia was based on the clinical, surgical, and autopsy findings.

Results : All fetuses with normal pulmonary development showed high intensity in the lung, while all
fetuses with pulmonary hypoplasia showed a low intensity in the lung, obscured pulmonary vessels
and a small thorax. There was a close correlation between the lung intensity and pulmonary growth.

Conclusion : MR assessment of lung intensity may facilitate the diagnosis of pulmonary hypoplasia,
particularly after 26 weeks' gestation. Some of the normally developing lung showed a low intensity
from 20 to 24 weeks of gestational age. The change to normal lung intensity mayv occur during this
period.

Ke_vwordﬂ Fetus, Hypoplastic lung, MR/
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Table 1. Ultrasonographic findings (n=36)

Findings Number
Genitourinary anomaly 11 cases
Hydrocephalus 9 cases
Diaphragmatic hernia 1 case
Shortlimbs 2 cases
Hydrops fetalis 1 case
Pleural effusion 1 case
Meningocele 1 case
[UGR 1 case
Amniotic abnormality 2 cases
Maternal abnormality 5 cases
Other 2 cases
Total 36 cases

Other : normal fetus of twin
IUGR : intrauterin growth retardation
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Table 2. Final diagnosis (n=36)
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Group Final diagnosis Number
1-a Potter syndrome 4 cases
Lethal ITUGR 1 case
Pena-Shokeir syndrome 1 case
Hydrops fetalis 1 case
1&-trisomy 1 case
1-b Cloaca extrophy 1 case
Chylothorax 1 case
Achndrogenesis 1 case
2 Hydrocephalus 4 cases
Hydronephrosis 4 cases
Meningocele 2 cases
Toxoplasmosis 1 case
Orofaciodigital svndrome 1 case
Hydrops fetalis 1 case
Hemimegalencephaly 1 case
Hydranencephaly 1 case
18-trisomy 1 case
PPHN (persistent pulmonary hypertension of the newborn) 1 case
Multicystic dysplastic kidney 1 case
Normal neonate 7 cases
Total 36 cases
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Fig. 2 Lung to liver intensity ratio against gestational age

)

Fig. 3 Potter Syndrome (GA 33 weeks)
On coronal HASTE image, the letal lungs
show a low intensity and obscure the pulmo-
nary vessels (arrow). The subject has a small
thorax.
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(GA 32 weeks)

On coronal HASTE image, the fetal lungs
show a low intensity and obscure the pulmo-
nary vessels (arrow). The subject has a small
thorax.

Fig. 4 Achondrogenesis
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Fig. 5 Orofaciodigital Syndrome (GA 27 weeks)
On coronal HASTE image, the fetal lungs show
a high intensity and define the pulmonary
vessels.
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Fig. 6 Meningocele (GA 20 weeks, 30 weeks)

alb

On coronal HASTE image, the intensity of
fetal lungs changes from low to high, and the
pulmonary vessels become visible during this
period.
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MRI Findings in the Liver of Biliary Atresia Patients :
Changes in Postoperative Course

Atsushi Takahashi™, Shinitsu Hatakeyama®,
Norio Suzuki, Minoru Kuroiwa, Hitoshi Ikeda, Yoshiaki Tsuchida
Departments of Surgery and Radiology'’, Gunma Children's Medical Center
(First Department of Surgery, Gunma University School of Medicine)

Abstract J We studied the morphological changes in the liver in the postoperative course of biliary
atresia (BA) patients by means of periodic MRIL Periodic MRI (every year) was done in 24 of 34
patients, who were operated on at our institute by hepatic portoenterostomy. For the 24 patients
studied, we investigated the changes in liver morphology seen in the following MRI findings. (1)
[nflammation and fibrosis in the portal system areas : (2) Fibrosis in the peripheral liver lobe : (3)
Atrophy of the liver lobe : (4) Reconstructive change in the liver parenchyma. Three images, T1
weighted image  (WI) with and without Gd-DTPA, and T2 WI, were taken in each examination. We
also studied the correlation between the MRI findings and level of total bilirubin in serum.

The results were as follows: (1) The inflammation and fibrosis in the portal system areas were
marked just after the operation, and then decreased during the 3-5 year postoperative period. The
degree of other MRI findings gradually increased during the 3-5 vear postoperative period. The
degree of these MRI findings had not changed at the end of the 5th postoperative year. (2) The
extent of the MRI findings, except for that of peripheral liver atrophy, was correlated with the
increase in the level of total bilirubin in serum.

These results indicate that the inflammation and/or fibrosis either remained static or progressed in
the liver of postoperative BA patients during the 3-5 year postoperative period, and that these
changes in the liver become irreversible alter the 5 year postoperative period. The morphological

changes found in this study could reflect the pathogenesis in the liver of postoperative BA patients.

Kevwords ' Biliary atresia, Cirrhosis, Fibrosis, Magnetic resonance imaging, Liver
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Table 1. Postoperative courses of 34 patients operated on by portoenterostomy at our institute

Number of patient

Number of patient

{cases) taken MRI (cases)
Decrease in jaundice 27
Re-increase in jaundice
(total-bil. >2.0mg/ ¢ ) 3 3
Jaundice (—) 24 21
No decrease in jaundice 7
Total number 34 24
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Fig. 1
Typical MRI films (A I'2 weighted image
(WI), B; T1 WI, C .]l\\]l(r(ll)ll.f\.
showing inflammation and fibrosis in the portal
system areas. The patient is a 5-month-old boy.
Most of the liver parenchyma registers a nor-
mal or high signal on T1 WI. A high signal area
on T2 WI, which is enhanced by Gd-DTPA, is

found in the portal system areas. The degree of

the finding was judged to be grade 3.
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4. MRIEFOMTHFEHOSIE
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Fig. 2
Typical MRI films (A ;
T1 WI+Gd-DTPA) showing fibrosis in the
peripheral liver lobe (thin arrows, a high T2WI
signal, which is slightly enhances by Gd-

T2 WL B;T1 W], C;

DTPA) and atrophy of the liver lobe (thick
arrow). The patient is a 5-year-old boy, and is
classified in group B. The degree of the
fibrosis and atrophy were judged to be grade 3
and grade 1, respectively.
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Fig. 3

Typical MRI films (T2 WI) showing a recon-
structive change in the liver parenchyma
(arrows). The patient is a 3-year-old girl, and
is classified in group D. The liver parenchyma
appears to consist of rather round compo-
nents, The degree of the finding was judged
to be grade 3.
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l
Fig. 4 Changes in the grade of inflammation and fibrosis in the portal system areas
Black closed circles in the figure show the time taken for the MRI examination. The data are shown
separately for each group.
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Fig. 5 Chénges in the grade ofirf'iinrosis in the peripheral liver lobe
The present method is the same as that in Figure 4.
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Fig. 6 Changes in the grade of liver lobe atrophy
The present method is the same as that in Figure 4.

Grade(0-3)

SR 3
AT I S S

(]
O—=MNWwW O—=NW O—=Nw O

5Y 10Y AGE

The present method is the same as that in Figure 4.
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