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How to describe the abnormal findings in chesl imaging diagnosis
1. Terms for the Expression of Chest Plain Films

Chuichi Kijimoto
3265 Clinic

—{Abstract) S

I found in chest plain films.

cording to each person’s opinion.
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To understand the roentgenologic findings correctly,
the terms of the expression must be standardized and detected strictly.
still many terms which have an ambiguous meaning and are used differently ac-
[ hope that JSPR will standardize the roentgeno-

logic terms on the basis of the papers in this magazine as soon as possible.

Roentgenologic terms, Chest plain film

In this paper I show the terms with which [ have expressed the signs and lindings
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How to describe the abnormal findings in chest imaging diagnosis
2. Plain Chest Radiograph

Kuniaki Hayashi

Department of Radiology, Nagasaki University School of Medicine

(Abstract) = -

The author emphasized the importance of making an official report for every
plain radiograph. The report can be written freely, but should be concise and clear.
Some comments were made on terminology in chest radiology including infiltrate
and ground glass opacity.

Key words : Radiographic report, Terminology in chest radiology
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Houw lo describe the abnormal findings in chest imaging diagnosis
3 ET

Ehiichi Kohda

Department of Radiology, Keio University School of Medicine

—{Abstract)
The purpose of this paper is to answer the question "How to describe the CT

findings”. First of all, we should report where they are and what they are. Define
the medical term in describing the CT findings, such as “mass vs. nodule”, “band
vs.line”, and “consolidation vs. ground glass appearance”. The term “bronchovas-
cular markings” is vague. The reason for this is that CT can delineate the air ways,
pulmonary artery, and vein. The key finding for the patient should be documented
at first, We must avoid long negative descriptions. A simple report is easy to read.

Key Words : CT, Pediatrics, Terminology
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Fig.1

Case 1: Post mycoplasmal
pneumonia in a 2-year-old
girl

Fig.2

Case 2 : Graft-Versus-Host
Reaction and pneumonia in a
17-year-old girl
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a
b

Fig.3

Case 3 : Congenital cystic
adenomatoid malformation
in a 1-year-old boy

a
b

Fig.4

Case 4 : Diabetes Mellitus
and Tuberculosis in a 28-year-
old woman
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Fig.5 Case b : Chronic lung disease in a 3-year-old boy
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Fig.6
Case 6 : Pneumonia in a

“ 11-year- old girl
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Case 7 : William syndrome

. in a 26-year-old man

Fig.8
Case 8 : Immatured terato-
ma in a 10-year-old hoy
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Imaging Features of Musculoskeletas Neoplasms in Children

Hirokazu Mizutani

Department of Radiology, Nagoya City University

4bs£rac£ J With the advent of MRI, the extent and some kind of component of muscu-
loskeletal neoplasms are easily evaluated. Its superb sensitivity may lead to an over-
estimation of the extent and aggressiveness ol some kind ol benign lesions. However
plain radiography still remains the initial tool to evaluate and differentiate muscu-
loskeletal neoplasms in children because of easily accessible. When evaluating plain
radiograph, another important thing is to know developmental anomalies, normal
variants and pseudomass lesions due Lo projections.

Key words| Bone tumor, Normal variants, Multi modality
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Fig.1

8-year-old boy, asymmetry
in closure of the ishiopubic
synchondrosis

Leflt ishiopubie synchondro-
sis shows delayed ossifica-
tion, seeming to be an oste-
olytic change.
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Fig.2

7-year-old girl, radiolucency
due to radial tuberosity
Radial tuberosity sometimes
shows radiolucency on lateral
projection (a), however, there
is no radiolucency on frontal
projection (h).

Fig.3

7-year-old girl, avulsive
change at the insertion of
the hamstring muscle
Avulsive change is seen in
the ishial tuberosity. She
has been doing a practice of
baton twirler.
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Fig.4 7-year-old boy, osteoid osteoma in the 4th lumbar vertebra arch ‘

A sclerotic focus is seen in the right side of the 4th lumbar vertebra (a). A

o
o

o
=N

sclerotic nidus in the arch is clearly seen on CT and sclerotic change in the
arch is also seen (b). MRI shows nidus and edema in bone marrow and
surrounding muscle (¢— T1 weighted image, d— T2 weighted image).
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Fig.5 11-year-old girl, aneurysmal bone cyst

An expansile osteolytic lesion in the distal femur with eccentric location is
seen on [rontal(a) and lateral(b) radiograph. MRI well demonstrates com-
ponent of the tumor. Many septae and [luid—[luid levels are seen both T1
welghted image(c¢) and T2 weighted image(d).
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Transcranical Neurosonography of Infantile Diseases

Reiichi Ishikura, Kumiko Ando, Jouta Ikeda, Satoru Tominaga,
Norio Nakao, Tsutomu Morikawa'
Department of Radiology, Hyogo College ol Medicine
Department of Radiology, Takaraduka Municipal Hospital'

1

Abstract | Ultrasonography is one of the most useful diagnostic tool for infants he-
cause of its non-invasiveness and [easibility for repeated examination. During infancy
we can use anterior fonticulus for acoustic window Lo examine intracranial discases
by ultrasonography. Sector type probe of 5.53MHz is lavorable lor sereening examina-
tion. Although most pathologic lesions such as hematomas, ischemie lesions and tu-
mors show hyperechogenisily on B-mode ultrasonography, diagnosis is usually casy
because each disease occurs al specific location ol specilic aged infant. In this paper,
we explain sonographic features of normal brain anatomy and common intracranial
diseases of infants such as intraventraicular hemorrahages, asphyxic-ischemic di-
seases, intracranial infectious discases, hyvdroceohalus, and congenital brain tumors.
We also present intracranial vascular imagings shown by power Doppler ultrasono-
grahy which is suggested to add some qualitative information to B-mode sonography.

Key words|Ultrasonography, Transcranial, Infant, Brain Diseases
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VILE Y 2B SHINERA L AL, EdE
LRI ASGHEHTT AF ¢ v aRET 5,
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EERE IS N A, o ReERR I RN
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o L ThidElo i R cdh 5. IGlRa0ELIT
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Fig.1 Normal coronal sonographic image
of preterm infant ( 26th week of gestation-
al age)

Sylvian fissures are shallow mimicking

lissencephaly(arrow). Also note the small
cerebellum (arrowhead).

28

B-E— FEICLZHEBHNBERAR

1) EEAHM
SHEA M REMEER « FMRER & L1262
DS AN, FUHRE R OO <, E@Ei

P RARAES & OKRES: « EIMRIEDY 2
(EMNEE R TR » #48 - s EE - wm
PEARFESS BANER S L B, RN A A L, B
WEERTENE LR IJHL. mﬂ%~ﬁidjuﬂb\§5t\
QK LT, EMERTIREE - BE T -
ﬁiﬁﬂl’ivf“ﬁﬂﬁﬁiﬂ\zh‘ o

i ERT MIMmIEE LR TIRE (sub-
ependymal germinal matrix) 75 @ H
Tdh 5. germinal matrix (G IE
BRI/ o, RBIGEEEH LS S JEKETE VD,
famshs L Iz o A0BEE L, 1EH1EE I TlLRREY
LAY, - THE LR T HIMm FEIHERIC
% ¢, FEWRER TGO, NS ERTFHIIE
L LIETME N A~OE A0 U, SO
REL B, RS Papileic k> T E N
e b O W SN TWA(Table 1),

Grade T ONEE AT H TG0 fb =8 MRk 52
DOHFON A IcEBEOREL LTRON
B, NSO IER TS ARG ¥ & iR R
T&H5H (Fig.2a). I E UE LIXHENaEE
kA K U CAHE SRR i & 29 5.
Grade | TH LN AEAHMIZDPETH S
T EMEL, INERA L R=ARONREHE

IfE LAmiELrR s s (Fig 2b). Grade
M, 5K LAz Ko mifis 4 %

ZEHE W (Fig.2c). AHIEMEROMERN
ME R EEOLONLDHIMTH B EEZ

Table 1 Intracranial Hemorrhages of Infants
(Modified from Papile™ )

Grade |
Gradell

: Germinal matrix hemorrhages
: Intraventericular hemorrhages
without ventricular dilatations

Gradell : Intraventericular hemorrhages
with ventricular dilatations
GradelV : Intraventericular hemorrhages

with periventricular hemorrhages




HNTWA, GradelVT& 5415 N6 AN MUAE (3
TMERMEO R IZZ 0 (Fig.2d). perivenlri-
cular echodensitics (PVIE) & O 5I1H H]
ST AN, BYETE, EIEA SR & NERD
Fg—E A%, 1B TIEBEDE OB D A
EAE &R,

FEAR T IO SRS EISE S bDOAIZ W,
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S SRR, ASVE SR & LTt S
ALA™ . BRSO T InE 3 Einizir{
=Tl LI WEMETH B0 bMHzEL 1
OB T o—~"N"EGHTHS. FW5|5
T Ui Lt B S h 2R iniEie ok
BN SIREELIC V. ok HHEE/NNR
M7 7o—FrERHEEEY.

Fig.2 Intracranial hemorrhagic lesions
a : Coronal image ol grade | intracranial hemorrhage (Subepnedymalhe-

morrhage:arrow)
b : Parasagittal image of gradell intracranial hemorrhage (Intraventricu-

lar hematoma of subacute phase without ventriculomegaly

. arrowhead)

¢ : Paraaxial image of gradell intracranial hemorrhage (Massive intra-
ventricular hemorrhage with ventriculomegaly: arrows)
d : Paraaxial image of gradelV intracranial hemorrhage (Intraparenchy-

mal hemorrhage of acute phase :

arrowheads)
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Z BT, EEO R RMGES &
ISEES DY, HE TR ANES < b S

ELTRABT-HDRELPT.
EbMHE L, EHNRETSH S
2) {EEESE AR M 8

B e (ks R b BUHrE R & IF IRV TlF
FEINIARFEIL » T A, B ClE, IER
FBREIEDZ ol LT, (EHHER TR
JEEA0 H B TRETE, RN MR I 22

fivd =2 J& PR VLR LA (PV L) I3 =8 B B L
IR SNAZRMUR(LIETH S (Fig.2e). Z

AR B AN s

Fig.3 Hypoxic-ischemic lesions

a : Parasagittal image of grade [ periventricular hyperechoic lesion of nor-

mal preterm infant

DOERA T BRINEE R 3B W TR ERAIZE IR EE= D
S = A |z A4 9 venticulopedal artery &
0 % A [0 A 5 I 22 12 12 9 venticulofugal
artery @D 3 IKEAIEL & 70 - TW B 7200,
ERRAIMIE, AT, MMEOHHR L2k
B Lo 0w iFFEER AL Ml
SEHE AN, e, IS T 2 o flnd =5 B
5 3 ~10mOEET, WifilkichEzd 2
HE T, A SR R S LT A
HALADY, IRENC R MR A &1 -
Bde&, HFnr A% TREIAEE L TR X

b : Parasagittal image of gradelll periventricula hyperechoic lesion of

preterm infant with asphyxia

¢ : Parasagittal image of periventridular leukomalacia (arrow) of the same

infant seen in the lollow up study.

d : Coronal image ol brain edema and pan-cerebral hyperechoic area due

to diffuse cerebral insults.



n3"
FARE Y13 IE

(Fig.3a,b,c).

EH T b == g R PR S o
PVEZfE->TWA, PVEDI % Table 2 i
KT, PVEL - 2EDZIREL & BL
Bihd 5H, PVESEERIE G LE LI
PVLICHITE 3720, B SRRBIENNE
TH A,

\EMEE W o g b (L SRR, il pE S
T EME L, BEEERORT - o - BKIKERD 53
IKAEFRIBICZ V. PVLE#E-TWA I E LD
4. #EE SN S S S & JE PH o
SRR S LTaH oh, BEicEEsEhs fL
fiiif (porencephaly) %39,

R I 3 3 LWV SR, (IR e A

FAEE L, EMERCESOWY . SR RNEE
W& O IR ARORE FRED, Rl aBnic

BEEIC LB
e 00 1

< W (Fig. 3d). HiZdE I
Swiss cheese pattern# 7 L,

SR
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Table 2 Periventricular echodensities(PVE)
(Modified from Pedicick™ )

Iichodensities less echogenie
than the choraoid plexus

: Heterogenous periventericular
echodensities equal in bright-
ness to the chroid plexus
Heterogenous echodensities
brighter than the choroid
plexus or extending into the
brain for a distance at least
twice the diameter of the
ventricles

Grade 1 :

Grade 2

Grade 3 :

3) EAEAIRREYE
FraRIc B W TR % & 2 AuciiER
T AMELELDE W, IR RO T N ERE,

RIGE, RS <, U U@ RInE ic i s
T,

FHE ORI 2 OB E I R, ko
FHEE |5, ﬂameHE‘ ’ETJAJ'\"G‘B'*J 5. #iTdaL
TEME T O T, BiEiEIC & 2 R OB

Fig.4 Bacterial meningitis with ventriculitis and thalamic abscess
a : Coronal echogram.
b : Contrasl enhanced CT image. Ventricular wall shows hyper-echogenisity

(arrow).

alb

Hyperechoie right thalamus (arrowhead) is enhanced by

contrast medium on CT image and 1s suggested to be a brain abscess.
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U, KEERE, WS EAREN 5, MERE
Fed BB _EIEA L PN P O R Rl
&, WEEEOHEE LAMR SN 5 (Fig.da,b),

MiRE I FERIcid EhTh 20, BEETIE
ST ESEICEREGREE LTH o, X
et (W S TS O ﬁ»w S

CLERBHETBY.

Fig.5 Mid-sagittal echogram of obstruc-
tive hydrocephalus due to aquaduct
stenosis (Stenotic aquaduct:arrow).

4) IKSREE

B I EREc B W T, Monrofl,
FRETIZ B WO TH 3 I E — Rl — 5 4 b
DOMBENEETH Y, IEASMBIEKIFE & 2@
KEAREDERN, HROBRKBICHEHTH 3
(Fig.5). FE3cmMKEEEO KK E L Tidd
I IE SR ERE, Chiarid B & DR RKEFTE,
I, S8R, BEEFREZS & OREE], AWtk KEE
DFEFEE LT, Mg Lo & L a8
], < BIET P HERE £ OB RUIN
FENEF LB,

5) JludfEE

A LEDMIZR SN B INIEE 2 5E KT
RIFAZWI &%, it]ﬁu%Qmﬁ&
Sl 7 v b RS W SRS
7 b L CEHARR T o BifialE, —Tﬂzﬂi Hm
O RS FLEANES L OFLEYE, 7o M FTIR
BiEEE, WELRESEARONS. 2L HHE
HitrinxE LT 580, BEEREETEVWT
AU A & 0 b EE ek & LTt s
3. HEEEIC & BEERZET I REEC, RO
FEAE S JEREOHEE (L a[RETdH 5 (Fig.6a,b).

Fig.6 Choroid plexus papilloma of term infant

a : Coronal echogram

b : Conlrast enhanced CT image. High echoic papillaly tumor extended from [lrd
venlricle to lateral ventricle is clearly visualized by echogram and enhanced CT.
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Fig.7 Normal intracranial arterial
images by PDUS
a : Coronal 1mage passing through the
suprasellar cistern
b : Mid sagittal plane
¢ : Maximum intensity projeciton image
obtained from coronal images.
PDUS visualize the
main branches ol normal intracranial

trunks and
arteries of mflants. Also note the

prominent lenticulo-striate arteries
(arrow) and thalamo-perforating ar-
teries (arrowhead).
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Usefulness of Ultrasound in Pediatric Right Lower Abdominal Pain
~ Correlation between sonographic results and clinical findings —

Mikiko Miyasaka

Department of Radiology, St. Marianna Universily School ol Medicine

Abstract| The purpose of this study was to investigate the uselulness of sonographic
diagnosis in children with right lower abdominal pain,

A consecutive series ol 298 children with right lower abdominal pain underwent
graded compression method. There were 153 boys and 145 girls with a mean age of
10 years. Materials were classilied into four groups according to physical examina-
tion including tenderness('l'), rebound tenderness(R) and muscle guarding(M). For
cach case, the sonographic diagnosis at the time ol examination was compared with
the clinical and/or surgical diagnoses.

In all 298 cases, sonographic diagnosis of acule appendicitis had a sensitivity of
86%, specificity of 96%, and accuracy of 91%. For each ol the four groups, sensilivity,
specificily and accuracy of ultrasound were 72%, 95%, and 89% in group T, 89%, 97%,
and 92% in group TR, 89%, 100%, and 93% in group TM, and &9%, 100%, and 91% in
group TRM, respectively.

Among these four groups, no slatistical signilicant differences were found in the
mean value of WBC counts and CRP, or mean duration ol disease.

There were 22 false negative cases and 6 [alse positive cases according to the final
diagnoses. Thirteen ol 22 [alse negalive cases were Lreated by surgical management.
whereas all of 6 lalse posilive cases were treated with conservalive management,
Among 63 ol the 139 true negative cases, there was a variely ol sonographic lindings
other than appendicecal abnormality, comprising intestinal and/or mesenterie, and
ovarian abnormalities. Sonographic findings were well correlated with the final diag-
noses. Filty-nines of these 63 cases were able to avoid emergency laparotomy.

Ultrasound is thought to be a reliable diagnostie tool in children with right lower
abdominal pain, not only to make diagnosis of appendicitis but also to make alterna-
tive diagnoses, regardless of the severity of the patient’s symptoms or clinical signs,

Key wor@ Children, Right lower abdominal pain, Appendicitis, Ultrasound,
Physical examination
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Table 1. Results of sonographic findings in diagnosis of appendicitis( n =298)

Evidence of appendicitis on
surgery and/or follow up

positive negative total
Evidenc.e .of positive 131 cases 6 cases 137 cases
appendicilis
on ultrasound negative 22 139 % 161
total 153 145 298

#In 63 of 139 cases, ultrasound demonstrated a variety of abnormalities other than appendicitis

Tahble 2. Results of sonographic findings in diagnosis of appendicitis in each group

(n =298)
Evidence of appendicitis
Group | onsurgery and/or follow up total
positive negative
T 23 cases 9 cases 28 cases
ks TR 32 1 33
. | positive ™ 3 0 3
E\'lder:;eltf% TRM 68 0 68
appendicitis -
) - I 9(3) 96040) 105(43)
o TR 4(1) 28(14) 32(15)
TRERRE M 1(1) 64 | 7(5)
TRM 8(3) 9(5) 17(8)
T 32(3) 101C40) ‘ 133(43)
o] TR 36(1) 29(14) | 65(15)
o T™ 9(1) 6(4) 15(5)
TRM | 76(3) 9(5) | 85(8)

Numbers in parenthesis are cases with abnormal sonographic [indings other than

appendicilis among true or [alse negative sonographic results.
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Fig. 1 Non-perforated appendicitis (phlegmonous appendicitis).

15-year-old boy presented with right lower abdominal pain. The patient

was classified as group TR. WBC count and CRP were 12,400/mi and 5.0mg/dZ¢

respectively.

a:Transverse scan ol the right lower abdomen showed swollen appendix.
Anechogenic submucosal layer was well maintained.

b:Another scan showed a target appearance with continuous echogenic sub-
mucosal layer.

Fig. 2
Perforated appendicitis.

8-year-old boy presented with
right lower abdominal pain.
The patient was classified as
group TM. WBC count and CRP
were 16,900 /mi and 7.2 mg/df
respectively.

a:Transverse scan of the right
lower abdomen showed swoll-
en appendix with indistinct
echogenic submucosal layer.

:Another transverse scan show-
ed a rounded, noncompressihle
appendix. Increased periappen-
diceal fal was noted.
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Table 3. Mean value of WBC count, CRP and duration of disease in each group

WBC (/mi) BRP (g/aly g Smaigal
Group T 11,5185, 067 T 2.8=4.0 T 62+135 T
TR 12,297+ 931 . 2.7x4.0 : 3023 3
™D 13,480+4,762 > 4.043.8 |° 32630 O
TDR 15,962+ 4, 933 T.9£7.4 ¢ 37436
Data are means * standard deviations
NS indieate no statistical significant difference (P>0.01).
Table 4. Final diagnosis of false negative cases (n =22)
cases with operative cases with
Group management (n =13) non-operative Total

calarrharis

phlegmonous gangrenous

perforated | management (n =9

T | cases 0 cases 0 cases | cases T cases 9 cases
TR 0 | 2 0 1 4
™ 0 0 0 0 1 1
TRM 4 2 2 0 0 8
total B 4 1 9 22
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Tahle 5. Final diagnosis of false positive cases (n =6)

Group | mesenteric adenitis acute gastroenteritis total
) 2 cases 3 cases 9 cases
TR 1 0 1

™ 0 0 0

TRM 0 0 0

total 3 3 6

Table 6. Final diagnosis in cases with true negative sonagraphic results (n =139)

7 B Group
B TR ™  TRM
(n=96) (n=28) (n=6) (n=9

No evidence of abnormalitly | 56 cases 14 cases 2 cases 4 cases T6 cases
Enterocolitis 9 1 0 2 12
Henoch-Schénlein purpura 3 0 0 0 3
il A T T
[ntussusception 1 1 0 0 2
Crohn’s disease 1 0 0 0 1
Ovarian cyst 2 0 0 1 3
Total 86 28 6 9 139
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Fig. 3 Mesenteric adenitis with terminal ileitis.

11-year-old boy presented with right lower abdominal pain.

classified as group TM. WBC count and CRP were 7,800/mil and 0.5mg/d¢ respec-

tively.

a:Transverse scan ol the right lower abdomen showed terminal ileal wall thickening.

b:Another transverse scan showed multiple swollen mesenteric lymph nodes as
oval-shaped hypoechoie lesions.

The patient was
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Fig. 4

Henoch—Schdnlein purpura.

7-year-old boy presented with right lower ab-
dominal pain. The patient was classified as
group T. WBC count and CRP were 7,000 /nr
and 2.9 mg/df respectively. Characteristic rash
appeared 1 day later since the onset of abdomi-
nal pain.

a:Transverse scan ol the right abdomen showed
long segmental terminal ileal wall thicken-
ing.

b:Another scan showed thickened terminal ileal
wall measuring approximately 5 m.
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Traumatic Bile Duet Stenosis Treated with IVR—A Case Report

Toyohiko Tanaka”, Tsutomu Sakamoto, Takashi Koyama

Department of Radiology, Kohga Public Hospital
(*Department of Radiology, Shiga University of Medical Sciences)

Abstract I’I‘here are few reports on bile duct damage caused by blunt trauma, and the
frequency is said to be 2 ~3% of tolal abdominal trauma. In case the damage of bile
duet trauma is not quite serious, the damage is oflen discovered a few weeks later
when jaundice is caused by hile duct stenosis. We have experienced 1 case that has de-
veloped obstructive jaundice of common bile duct 2 weeks after blunt trauma and that
we have been able to treat with IVR procedure(Balloon dilatation). Although there
are several points thal require considerations when diagnosing and treating pediatric
patient, the affects ol stress and exposure to radiation are particularly important. Al-
so when deeiding the method of treatment, consideration on its long-term affect is im-

portant.

Key word..;| Trauma, Bile duct stenosis, Balloon dilatation, MRCP
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Fig.1 US
Dilatation of intrahepatic bile
duct (arrows)

Fig.2 CT
Dilatation of intrahepatic bile
duct (arrows)

Fig.3 MRCP
Stenosis of common bile duct (arrow)
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Fig.4 ERCP
Stenosis of common bile ducl (arrow)
and dilatation ol the distal bile duet
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Brain MR findings in a patient with merosin-negative
congenital muscular dystrophy

Tatsuo Kono, Gen Nishimura, Fumitoshi Iimura,
Shigeko Kuwashima, Muisuhisa Fujioka
Department of Radiology, Dokkyo University School of Medicine
Takuo Migita, Masahiro Ito, Ichiro Seki

Department of Pediatrics, Tokvo Metropolitan Bokuto General Hospital

Abstract l We report a case ol a Japanese patient with merosin-negative congenital
muscular dystrophy (MNCMD), with a particular emphasis on the neuroradiologic
[indings. Brain MR at 4 vears ol age revealed diffuse T1 and T2 prolongation of the
white matter, which was bilateral, symmetrical, and conspicuous in the anterior
lobes. The internal and external capsules, basal ganglia, and corpus callosum were
normal. There was no evidence of cerebral atrophy, ventricular dilatation, or abnor-
mal cortical gyral lormation. The cerebellum and brain siem were unremarkable.
The extensive dysmyelination was incomparable to the neurologic symptoms. The
pathogenesis ol dysmyelination of the white matier has nol yel been elucidated.
Merosin is an important component of the laminin-glycoprotein complex-cytoskeletal
linkage in the muscle, also expressed in Schwann cells. Merosin deficiency disrupts
this linkage, resulting in muscle degeneration, and presumably, in dyvsmyelination of
the white matter. Marked merosin reduction has been known in Fukuyama congenital
muscular dystrophy (IFCMD). The different amount of merosin expression between
MNCMD and FCMD may account for the different evolution of the white matter
changes belween both entities.

Key words|Magnetic resonance, Merosin, White matter change,
Leukodystrophy, Dystrophin-associated glycoprotein

motor development, and joinl contrac-

INTRODUCTION : :
tures as a result of dystrophic muscular
Congenital muscular dystrophy (CMD) changes manifest in the neonalal period.
15 a heterogencous group of neuromuscu- CMD 1is divided into several lorms, in-
lar disorders inherited as an autosomal cluding IFFukuyama-type CMD (FCMD),
recessive trait. Muscle weakness, delayed Walker-Warburg  syndrome (WWS),
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muscle-eye-brain syndrome (MEB), pure
or classical CMDs", and miscellaneous
as CMD
abnormalities
Although
Duchenne-type muscular dystrophy (DMD),

undefined entities, such with

mitochondrial structural

proposed by Nishino el al.”.
myotonic dystrophy, facioscapulohumeral
muscular dystrophy, and adhalin-deficient
muscular dystrophy occasionally presents
clinical symptoms within the first few
alter birth, these entities are

distinguishable from CMD on the basis of

months

their clinical and pathological features” .
Pure CMD 1is divided into two groups,
comprising merosin-negative CMD (MNC
MD) and merosin-positive CMD (MPCMD).
Merosin deficiency in pure CMD was first
discovered by Tome el al. in 1994" . Since
then, it has been elucidated that MNCMD
1s responsible for approximately halfl cas-
es of pure CMD in Western countries’ . In
Japan, however, MNCMD is uncommon:
Kobayashi et al. found only 3 cases with
MNCMD in with pure CMD
based on an immunohistochemical tech-
nique” . To date, 6 patients with MNCMD
have been reported in Japan®™"

53 cases

. Here, we
report an additional case of a Japanese
patient with MNCMD, with a particular
emphasis on the neuroradiologic findings
that helped Lo diagnose this rare disorder.

CASE REPORT

The patient was a Japanese girl, who
was the [lirst child of a consanguineous
couple. The parents of the patient, the
30-year-old father and 24-year-old moth-
er, were [irst-degree cousins. The family
history was not noteworthy for neuromus-
cular diseases. Pregnancy was unremark-
able except for mild toxemia that did not
require particular medical intervention.
The patient was delivered normally at 39
weeks of gestational age. Birth weight
was 2,458z (—1.5 SD), and the Apgar
score was 8 at 1 minute. I'or a while alter
birth, the patient was well with normal
muscular tone. However, poor sucking
and weakness of activity ensued soon af-
ter. At 12 days of age, muscle hypotonia
became obvious without deep tendon re-
flexes. Laboratory findings are summa-
rized in Tahle 1. Serum creatine kinase
(CK) level and other muscle origin en-
zymes were significantly elevated. Chest
radiographs and electrocardiogram (ECG)
were normal. Electromyographic findings
were consistent active
Ophthalmological findings
markable. Neither intracranial hemor-
rhage nor ventriculomegaly was noted on

with myopathy.

were unre-

brain ultrasonography. Electroencephalo-

Table 1 Laboratory Findings at 1 day of age

WBC 18, 800/mi | TP
RBC 602/mi | ALB
Hh 21.6g/df | BUN
Het 64.7% | Cr
PLT 28.6/mi | AST
ALT
CRP 4.2mg/dé | T-BIL
[gM 29mg/dfé | Na
[Hapt 16.2mg/dé | K
al AG 8.omg/de | Cl
pll 7.406 | Ca
PCO: 44 . 6mmHg | Glu
HCO, 27 TamHg | NH,

6.9g/df | CK 65, 9001U/ ¢
3.4g/dé BB 0 %
1Tng/d¢ MB 4%
0.8mg/dé MM 96%
488 U/ £ LDH 315210/ ¢
116 1U/ £ | Aldorase 342.31U/ ¢
6.1mg/dé | Lactate 11.3mg/de
139mEq/ £ Pyruvate 0.6mg/dl
3.9mEq/ £ | Myoglobin 3610ng/mf
102mEq/ £
9.6mg/dt
T9mg/df
58 | chromosome 46, XX

Serum creatine kinase (CK) level and other muscle origin enzymes were significantly elevated.



graphy (EEG) revealed no epileptic dis-
charge or other abnormal findings. The
patient underwent muscle biopsy of the
right rectus femoris muscle at 22 days of
age. Histologic findings comprised marked
variation in muscle fiber size with nume-
rous internal nuclei, focal increase of
dense fibrous connective tissues, and admi-
xture of necrotic with redegenerating muscle
fibers. Immunohistochemical analysis of the
muscular specimens for merosin antibody
revealed complete merosin deficiency, but
that for dystrophin, dystrophin-associ-
ated glvcoproteins(DAGs), and laminin
alpha 1 and beta chains did not yield
The details of the

muscle pathology were previously repor-

abnormal findings.

ted by S. Osari et al. (case 1) . Chromoso-
mal analysis by high resolution technique
revealed a normal female karyotype with-
out microdeletion including chromosome
6q. PCR-RFLP analysis of the LAMAZ2
gene showed homozygosily in the patient
and helerozygosity in her parents and
vounger healthy brother. The
laboratory, and pathological findings of
the patient fulfilled the diagnostic criteria
of MNCMD. The patient is currently 6
years of age with severe muscle weakness.

clinical,

However, she does not require ventilation
support. She is able to sit unaided and
normal. Despite physical
disability, she has started school life. She
has had no episode of seizure, and sequ-
ential EEG

normal findings.

BRAIN MR FINDINGS

is mentally

examinations have wvielded

The patient underwent brain MR at 4
years ol age, using a 0.5 T superconduc-
tive equipment (Toshiba, Japan). MR re-
vealed diffuse T1 and T2 prolongation of
the white matter, which was bilateral,
symmetrical, predominantly located 1in
the periventricular region and centrum
semiovale, and conspicuous in the anteri-
or lobes. The internal and external cap-

sules, basal ganglia, and corpus callosum
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were normal. There was no evidence of
cerebral atrophy, ventricular dilatation,
nor abnormal cortical gyral formation.
The cerebellum and brain stem were un-
remarkable (Figure 1 a~e).

DISCUSSION

Based on the current well-accepted clas-
sification of CMD that was proposed by
Dubowitz et al."" at the 22nd European
Neuromuscular Consortium-Sponsored Work-
shop in 1993, CMDs comprise three com-
mon subtypes, type 1 without severe im-
pairment of intellectual development, type
2 with severe impairment ol intellectual
development including FCMD, and type 3
including all “muscle-eye-brain syndro-
mes”, and a number of uncommon forms
(e.g., congenital atonic-sclerotic or Ullrich
disease).

Type 1 CMD 1s further subdivided into
MNCMD and MPCMD, based on the ab-
sence or presence ol merosin expression,
respectively. The hallmarks of MNCMD
include severe muscle weakness of early
neonatal onset, normal or subnormal in-
tellectual development, and white matter
changes that are discernible on CT and
MR. The deflinitive diagnosis rests on
muscular merosin deficiency by immuno-
histochemical staining technique. The
merosin gene has nol been discovered,
but the gene locus has been mapped to the
region near the LAMAZ gene (6g22-23)" .

Brain MR findings of MNCMD have
been reported to be bilateral, symmetri-
cal, diffuse, and predominantly periven-
tricular T1 and T2 prolongation of the
white matter'™ . This white matter le-
sion 1s described by same to be mare con-
spicuous in the anterior rather than the
posterior lobes. Subcortical U [libers are
less severely affecled, and the internal
capsule, external capsule, and the white
matter of the cerebellum and brain stem
are spared. Consequently, the present pa-
tient radiologically met the MR charac-
teristics of MNCMD. Although unilateral
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Brain MR al 4 vears of age (0.5 T super-
conductive equipment, Toshiba, Japan) re-
vealed diffuse T1 and T2 prolongation of the
white matter, which was bilateral, symmet-
rical, predominantly located in the periven-
tricular region and centrum semiovale, and
conspicuous in the anterior lobes. There
was no evidence of abnormal cortical gyral
formation. The cerebellum and brain stem
were unremarkable.

a,b: T2 weighted 1mage (TR:2250, TE:120), axial view.

c¢,d: T1 weighted image (TR:475, TE:15), axial view.

e: T2 weighted image (TR:2250, TI3:120), sagittal view.



or bilateral ventricular enlargement and
shrinkage of the corpus callosum are sel-
dom found, these findings are attribu-
table to brain atrophy secondary 1o general
malaise or i1schemic brain changes due to
respiratory compromise. Abnormal cortical
gyral lormation is not generally consid-
ered to be a constituent of MNCMID,
although three MNCMD  with
brain malformations, including polymicro-

rases  of

gyria, hamartomas, migration errors, and
double

Brain stem malformation such as pontine

cortex, have been reported™™
hypoplasia has rarely been observed®' .

Differential diagnosis of white matter
alteration of the children includes Pelizaeus-
Merzbacher disease, Krabhe's disease,
peroxisomal disorders, metachromatic leuko-
dystrophy, phenylketonuria, maple syrup
urine disease, Lowe’s disease and other
metabolic diseases. Analysis of the thalami
and specific tracts (the corticospinal
Lracts, in paticular)may contribute to the
differentiation, however, diagnosis can he
comfirmed by the clinical manifestations
In most cases.

Brain MR can play a substantial role in
distinguishing MNCMD from MPCMD
and other CMDs. MPCMD does not show

white matter involvement™ . Types 2 and 3
CMD are commonly associated with mi-
gration anomalies, including polvmicro-

find-

gyria, lissencephalic
White

changes are common n FCMD. Thus,
MNCMD is neuroradiologically
guishable from MPCMD by the presence
or absence of white matter involvement,

pachygyria,

ings, and helerotopia” . matter

distin-

and from types 2 and 3 CMDs by the mi-
gration pattern. Based on sequential MR
studies by Mercuri at al., who proposed
the failure in the physiological matura-
tion process of myelination as the cause
of the white matter aberration™ , the
white matter changes in FCMD are in-
triguingly less conspicuous with age™ |
while the white

MNCMD become evident at 6 months and

matter aberrations in

Vol.14 No0.3,1998 201

subsequently are invariable.

The pathogenesis of dysmyelination of
the white matter in CMDs has not been
elucidated, but a theoretical clue to the
development of muscular dystrophy may
be given by recent investigations on the
relationship of dystrophin-associated glyco-
proteing{ DAGs)and laminins. In Duchenne-
type muscular dystrophy(DMD)and Becker-
type muscular dystrophy (BMD), the lack
of dystrophin disrupls the linkage between
the extracellular matrix and cytoskeleton
(laminin-glycoprotein  complex-cytoskele-
tal linkage), resulting in muscular weak-

ness and damage to the muscular libers”
The laminin-glycoprotein complex-cytoske-
letal inkage consists of laminin, DAGs,
and dystrophin, from the outside to the
inside of the sarcolemma in the muscle
cells, and maintains the structural
stability of the muscular unit; thus its
disintegrity causes muscle degeneration.

Laminin is a diverse group of cell adhe-
sion molecules, and merosin, previously
termed laminin-M, is a subtype of the

i}

laminins™ . Thus, merosin is also an 1m-

portant component of the laminin-gly-
coprotein complex-cytoskeletal linkage™ .
As in dvstrophin deficiency, deficiency or
severe reduction of merosin can give rise to
muscle degeneration. Merosin 1s expressed
not only in the striated muscle, but also
in the placenta™ ™™ | thymus™ and, more
noticeably, Schwann cells™ ™ . Consequently,
merosin deficiency can cause both muscle
degeneration and abnormal myelination.
Marked merosin
known in FCMD"

of severe brain mallormations in FCMD

reduction has heen
However, the presence

indicates that the merosin reduction In
FCMD represents a secondary conseque-
nee of a sull undelined gene product. The
different amounl of merosin expression
MNCMD and FCMD may ac-
count for the different evolution of the

between
white matter changes between hoth enti-
ties cited above.

Of interest 1s the fact that the extensive

rtrd
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dysmyelination in MNCMD is not compa-
rable to the neurologic symploms: most
affected individuals do not have overt sen-
sory disturbance or pathologic reflex,
although Merculi et al.”" reported abnor-
mal somatosensory evoked potential (SEP).
Thus, the white matter changes do not
aggravate neurologic symptoms of affect-
ed individuals. However, the question of
whether or
white matter changes is related to the

not the seriousness of the

severity of muscular dystrophy has now

been raised. Further case documentation
is required to resolve this issue.
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