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Multi-detector row CT : Principles, Techniques, and Clinical Applications

Hiromitsu Hayashi, Tatsuo Kumazaki, Yoko Uchikoba', Syun-ich Ogawa"’

Department of Radiology and Center for Advanced Medical Technology, Nippon Medical School,
Department of Pediatrics, Nippon Medical School

(Abstract|

Computed tomography has made two major evolutionary leaps in the past decade. The
first of these occurred in the early 1990s with the introduction of the spiral CT' scanner, with
simultaneous patient translation and data acquisition. The development of spiral CT has
permitted volumetric data acquisition within a relatively short time.

The second leap occurred recently, with introduction of the multi-detector row CT
scanner. The new technologies that made the MDCT system possible include the
(levelnpmenl of multislice detectors to permit simultaneous multislice (usually 4 or 8
channels) acquisition, and a multislice reconstruction algorithm. The completion of these
technologies has enabled the development of MDCT scanners that are expected to be
superior in terms of both temporal and spatial (Z-axis) resolution compared with

conventional, single-detector row spiral CT scanners.

Improvement in temporal resolution has been achieved by the introduction of
subsecond gantry rotation with multislice data acquisition. A shortening in the time needed
for examination, approximately 1/4~1/8 of the time of conventional spiral CT, makes it
easier for patients to hold their breath and faster acquisition time for images allows motion
free studies of moving organs such as the lungs and heart. Improvement in Z-axis resolution
is important for obtaining CT images with a high level of diagnostic confidence. MDCT
examination with a small helical pitch vield high-quality axial CT images with less partial
volume effects, and sufficient large anatomical coverage without delerioration of the Z-axis
spatial resolution can be obtained with a large helical pitch.

The development of MDCT created exciting opportunities for diagnostic imaging. Even
now, improvements and refinements to these CT scanners are being vigorously made ; the
potential and usefulness ol CT are expected to expand in the fulure.

Keywords . Spiral CT, Multi-detector row CT, Three-dimensional CT, CT angiography
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Fig.1 Detector configuration of 4-channel multi-detector row CT scanner (GE LightSpeed QX/i).

Table 1. Clinical applications of MDCT examination

Head and neck
CT angiography, CT perfusion
Chest
CT angiography (aorta, pulmonary artery), High resolution CT (lung cancer screening) , CT
guided hiopsy
Heart
Coronary calcification scoring, Coronary CT angiography, Congenital cardiovascular anomaly
Abdomen and pelvis
Multiphasic dynamic CT, CT angiography (peripheral artery) , CT venography, CT portography

6
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Fig.2 The catheter angiography in patient with coarctation of aorta and patent ductus arteriosus by

the retrograde radial injection (16D.F).

The patent ductus arteriosus is clearly depicted (arrow) . but there is no information about

arch anomaly.

Fig.3 MDCT angiography of the same patient with coarctation of aorta and patent ductus arteriosus.
The left image demonstrates coarctation of the aorta (arrow) and the right image shows the

patent ductus arteriosus (arrowhead) .
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Fig.4 MDCT angiography in patient with Truncus Arteriosus (type | ). aortic interruption (type

B), patent ductus arteriosus, aberrant origin of the right subclavian artery, and partial
anomalous pulmonary venous return (12D.1°).

MDCTA was performed with 5 mL contrast material. Scanning time was 10 seconds. Complex
cardiovascular anomalies are nicely demonstrated by maximum intensity projection images.
TA : Truncus Arieriosus, AA : ascending aorta, MPA : main pulmonary artery, PDA : patent
ductus arteriosus, PAPVR(D : partial anomalous pulmonary venous return to the superior
vena cava, PAPVR(®) : partial anomalous pulmonary venous return to the left hepatic vein,

Fig.5

8

MDCT angiographic (left) and CT bronchoscopic images in patient with post operative
state of Truncus Arteriosus, aortic interruption, and patent ductus arteriosus (14M, same
patient with Fig.4).

The aortic arch {arrow) is reconstructed, The left main bronchus (arrowhead) is severely
compressed by the dilated left pulmonary artery. RSCA : the aberrant origin of the right
subclavian artery.
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| Fig.6 Coronary MDCT angiography in
patient with Kawasaki disease
(6Yr.F).

A large aneurysm of the proximal
left descending artery (arrow)
with intraluminal thrombus
(arrowhead) is demonstrated.
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Pediatric MDCT ; Possibility of Radiation dose Reduction by
Multi-detector row CT for Pediatric Patients.

Osamu Miyazaki', Mutsuko Kondo, Yasuo Nakajima, Tatsuo Yoshikawa®

Department of Radiology, and Medical Imaging Center?!, St. Marianna Univ. School of Medicine.
Department of Radiology, National Center for Children's Health and Development!’,

~(Abstract)

The use of CT has rapidly increased for the pediatric patient in the past several years.
The increased [requency of pediatric CT is mostly caused by use of the helical CT
technique. The volume coverage speed may be substantially improved by using multi-
detector row CT (MDCT), which also reduces the need for sedation. Newer pediatric CT
indications such as acute abdomen and emergency setting, 3DCT angiography, dynamic
study and virtual bronchoscopy will develop. On the other hand, there have been many
articles that report unnecessary radiation exposure during CT procedures and warn of the
potential risks of cancer arising as a result of the increased use of CT in the pediatric
population. Overexposure may occur when CT scanner parameters are not adjusted for
patient size. MDCT plays an important role not only in image quality, but also in radiation
dose reduction. This overview article introduces background (what happened in recent
years in United States?), problems (why is dosage so high?), and recommendation of low
| dose setting (how to reduce the radiation exposure for children and young adults).

Kevwords - Children, Multi-detector row CT, Radiation dose reduction
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Bifii, FEPO IR 1 5 gl A3 2 < & - 7=
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Tdhd, ZOMEITEEF - REOBENZ 55
W, AF 4 v ET T LD, WESBMORETE
TR RHEO LS K E L g h s,
2) i) AR At

Mo 2 & < NEOCTR AL B A S L 7212
Ebh o, ADAROKREERHfH IR T 72CT
OISR MFOm ELZ A A F 825 5
Tvh, CTHEES A — 71 — OHEVES 5 B4R 1FE
KA R X Tl 0, DO ik

'

|

R0z & B A O LUz DU TR 245
I Tkt ZOHENNLCTOM S
O G AU CTH O GBI L o)~ 5E
EWNT 2RO, RMHUTAE,Z D TH -
Fo. REITZ A0 ORI O PEEICIEO Bk
244, 8%, 16MOMDCTOHIA | #ihd 2
auto mAREREDIEA fr & A 22812 k5 < CT
PSS A — o — /PR A REGR L A kg - T
ERRTELIIChETEE.

Tk 5 F TR L 20RO
LA TR T a7 ? TOMhE L
T CTOW RS A Pl Wbk D “over-
exposure” (2% IRz E LS TEA DS B
ZHIGHALX A L ek B M L
U, i X R S overexposure A 1R
T, 74 iYL 5720, EAl, $hhs
ST % A Gl L o9 <, BRIz k- Tk
PHIGE AR &5 . Ul X e o W) 7 %
fF P caddul, BELRSGIL, SR H
EWwhreThb, —JiFigImT L HIZCTD
WA EOmEERAFGTIE, ~HLTES
674 overexposure” Cdb H A WIS <
WA AR O A BRI 0T R,
CTOWR %13 Bzl CEIg 2211 536, %
ZCTIRAEHRIMNZ k0 2 4 XA | @i
TR h, BIES LAB L EZ2 6T
P2 (A 22 W S h T & 22D,

Fig.1 Can you guess which is the overexposed CT image?
These two CT images are of the same patient with different tube current settings.
Tube current is 100mAs for figure 1-a, 45mAs for figure 1-b, respectively.,
Recognition of the overexposed CT image is difficult. This is thought to be one of the reasons

for the unawareness of high radiation dosage.
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Table 1 Summary of various dose index of

CT scan®
W oz
CTHRHEH [CTO M5 il 2 5 1 2
computed | TP LT EEEIE T, WIS 1T
tomography | 1) o) (IG ‘IHJI/ I TS,
dose index | It 2 = A Z L0 -0 A 1Al
| (CTDD IS4 DIAA T bBafe L 7-fif,
A7 A4 AN 2 < R
CTDIho {2100mm 73 O a2 Az D
R k/vf CTDI
weighted |72V NL7 5 v l LHO LG
CTDI CTDLigo®1/3& . Yo
__gl‘l_)[_w) CTDLin?2/: 37 }11 L 7=l
CTDIwk € 5 FCHIIEL . 1cn
RN s D oo gt & . BeR
(CTDN e |15 2 THCTBA ¥ — bt
- _—; w, eff 4]\1]\ X rfl-é
dose-length | CTDIwiZ Z 5 v > fPH Je % 1 U
product | 7zfifi (B ko gt O JR 1 &
(DLPy) L CAiH)

Table 2 Recommended tube current setting
for pediatric CT in articles

author/article/published year
CT Zeman el l Frush et al | Donnelly
examination | al AJR: | Radiology : | etal AJR
body resion | 199811 199812 200113
abdominal | 120 60—150
5 (mAs) 90— 140 (mA)
: ~ | 170 (mA) | 49—120
Chest C1 (mAs) (mA)

Table 3 Recommended tube current setting
by weight (kg) of pediatric patients

Example of Cincinnati children’s hospital ;
single helical CT
Body wmghl chest CT ’ abdominal CT
(ke) (mA) (mA)
45—8.9 40 60
9.0—17.9 50 70
18.0—26.9 60 80
27.0—35.9 70 100
36.0—45.0 80 120
45.1—70.0 100—120 140—150
>70 | =140 =170

(Donnelly et al, 200113))
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Clinical Application of Multislice Helical Computed Tomography for
Pediatric Thoracic and Abdominal Disease : Preliminary Experience in
the Routine Study and Three-dimensional Reconstruction Images at
Kanagawa Children’'s Medical Center

Kazutoshi Fujita, Noriko Aida

Department of Radiology, Kanagawa Children's Medical Center

’(Abstract,_ - - ¥H

The major advantage of multislice helical CT (MSCT) is the ability to scan a large
longitudinal volume with high resolution and low image artifacts in a shorter examination
time compared with conventional computed tomography (CT) and single slice helical CT.
Few investigators have described MSCT protocols of the diagnostic pediatric chest and
abdomen imaging, and pediatric three-dimensional reconstruction. This paper describes
our experience in pediatric chest and abdomen routine studies and three dimensional
reconstruction images using MSCT,

Ll&'e_\-‘n'nn!‘\'  Multislice helical CT, Infants and children

NiAPOR L, SOk B8 & IMA RS %179 .

3L MSCTIZ . Kht@volume dataZ FIE[S] CHY

Multislice helical CT (MSCT) TidIfiEM] 4 fiolfig 4 Z &0 6, CT-angiography % (543D
RIEECES A Z e alRECH 1 IR I“'H!x())m;'ﬁ'-EJY“UII LTwha, LaL, Uik
O ez & e Z iz v, FO 0, I 125 AMSCT# i 5 223D o W5 1d 4 &
W TOAF PR &g L L . ’l"' LB PRI A T & T, O
(287 AMSCTORSERMAMEL L T d & U 25!1&«1;0)'5'/‘&{'1 Ad Y By TOEM R

"“k BHERCHRIAA LIS TIED THDRT  IRAE ST A, B COREN & S L
AOHNMITH D, hEN0 T E E EN o> E %10 7 4 EOILER A v, 2 OME

v A =TIk, MSCT #2001 2 H{ZMHIA LY EATIIVE . BRSO T & 3 4175

= 'JL‘”JL"'E?L IO 1RO ORI ICIS

routine CT

||’JL IIJUJ” LT3 Il" 1I|J ”i('l'il-'(}) —F H&]gﬁ

OWGEERMER L F4, Al %5 05 1) iz 4 fr

i Mg 2 4 S 2o, Yol e CONIRCTO F 4 4 (Fig.1). 4%
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TOFERPLRNHTH HH, Thid, YlixT il <Mtz 45 kD b 5P helical pitch 4
iz, |||ﬂ.m'u;'¢|;-c-{]'.z=;=-z-4‘ BIENENLDTHS, CE S LT, RIREBITTHGE L 72(E 9 Ak b Ik
CTO TN 2k A JeZ 2oa g, f]\"'u’) e &ATvvd, 7272 L, 3D-CT angiography
G, B !I'&«’):’)-"f'-*f BZEAES, ZLT, & ErIr WG, IS s R
b ACE L OGBE . AL L Tfdoh % ALHPMNH S,

Vo, KO g8 < RS S motion artifact 2) MR

AELBZETHS (LY 40~50/45, LWL PNYEHUR O N EMSCTO WS 1O HE 2
30~40/4F, UL 20~30/ %, WA 16~18/%1) . WohionD, by % —¢id, conventional
WAERT 74 7 TONREOEZLS lllIH{Q CT (HL.2900S) C. 300mgl/mé &850 1.5mé/ kg T
G P N - S 111 A3 Sl A e B ST VA Lo WZMR o e R M & fE v A, MSCT T,
(Fig.2a) , WMy 20/min (Fig.2b) , ”T‘l”it‘:'i fEsZnE B A conventional CT%single helical CT
30/mn (Fig.2c) T, Lo X 2 a5 (SHCT) & o0 < iEnsn 4 ke < fErs 4 5
CTHHM AR TH 5. o k512, g WAV N IR IRETH H L AL
A AU motion artifactAii < TH Z 2 b NThsd, Mty 2 —"TiE, routinelfig itz
5. Mt 2—"TClL, helical pitchZ/hE < LT, CTCiE, Wil 1.0mé/ke . delay time 30§

Fig.1 Pediatric thoracic and abdominal multidetector helical CT protocols.
R 4 Aquillion 485 1 &

i i routine CT I mi)} outine CT
120Kv [iil {5
i ;_ML 75mAs—~ 100mAs~
7472 2 amm 3mm
N ALK - F 5.5 9.5
y S| ‘,‘-|.“;],f'|u§||w'~ 0.5sec 0.5sec
(i {4 |IH;| WA T4 AN 3~5mm omm

Fig.2 Multiplanar reconstruction images using
ECG gated multislice helical scanning.
a . At full inflation.
b . At 20 beats per minute of respiratory rate.
¢+ Al 30 beats per minute of respiratory rate.
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fECi, WThOMznTS, | risliime
BN TEL, oD EME A,

L7, &2, BBlrfElz 20Tk, BBl routineli @ MSCTTIE . 1.0m¢/ kg delay
Fig.3
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LT REAR T 47T K BhHR it U) [ N4
A B A B A B a . CT value of vascular enhancement
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B C B C B C b CT value of vascular enhancement
between group B and C.
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TOMWM ke KUMES 220 Titid 5.
1) iR T-angiography
EFIZTR

Ll 2 UL, o o — ¢ IR A5 A it
Ty V) I ‘Dmﬁ'l"j) ST & %Gt 4 e kg
AU O M HMNTCTHA i & 5, fifi
H'I'H: Cld . KIDIRS A35%A5 & fe i % 17
LTwaZ eabhrsba (Fig.da-c), k(%
O A0 Ly, 3D-CT ihifg ik, g%
DG O IRTE A 6 T IMAT & %% 00 [ FR o JUni
MNHEYTH S (Fig.dad-f). ZOIMASTIEE,
right circumflex aortic arch with aberrant left
B IMAT I A 2 L

subclavian artery T& 1) |

Fig.4 Right circumflex aortic arch with aberrant left
subclavian artery in a 2-day-old boy.
a-c¢ . Axial CT images show that the aortic arch runs behind
the trachea and esophagus (arrow).
d-e : 3D images show the right aortic arch with aberrant left
subclavian artery and this vascular malformation forms a
loose vascular ring around the trachea

m [ :A 3D images of the trachea show no compression or

slenosis.
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TWAEA, A% O3DWHE I, M2k a1k O CTHIA200H.U.LL -¢23D-CT angiography
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SDCTOWAHTE Wz A<, MSCTTO# BN S, KRE Tz 2 h
Lidadeh b, “| v # -k, Fig.5(Z TLEIGRHBEZ L, KIRHOALTE
AT S K OOSEAI T L Cn S, e worl(‘«'l;lli()n“f'(/) TR0 L o IO 1 1 1 i
Al 2.0mé/ ke TH B A, T4 KD, R TAZEMNDHAREWETHD, £/, Thil

Fig.5 Pediatric thoracic CT angiography protocol.
i iB3D-CT angiography

Bt IR F 4 T2 2 1~2mn

helical pitch 5.5

PR 2 = 4 2L 1~2mm, RS 0.5~1.0mm
prEgeE G 300mgl/mé 3552 A ’:‘2 Oml/kg

delay time ’()~%0{ ) )\IJJJ]J\\“IU)/J\!J'|H;

R

-~ P\f‘ 1}- \\\ -‘. r‘-—

Fig.6 Pulmonary sling in a 2-day-old boy.
a - An axial CT image above the carina of the trachea at full inflation shows that the trachea is open.
b An axial CT image at the same level at deflation shows collapse of the trachea. Tracheomalacia

caused by the pulmonary sling was diagnosed. (arrow : pulmonary sling)

A 3D image of the trachea at full inflation shows that the trachea is narrowly open.

d: A 3D image of the trachea at deflation shows collapse of the trachea.

e . A 3D image ol the trachea and the pulmonary arteries in a cranial view shows compression of the
trachea (arrowhead) by pulmonary sling (arrow).

o
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e 2R F=hh, NI BEG . RN 2 & B artifact A%

PG 2 TTUSIRL, 2B e o o g snFmipiss e s & FLERT LS FRIEEMHR L T h o 40
')”l‘l vEA, KU BT & P 5 g akeRE MSCTO Iz L0, ey &S & 5 artifact

waddh o CTahElr, Mewd, gy i T'J‘Jll!['” i3 AV Z OB AV R 5 R, A0SR O
(30cmH,0) EJEMIEEE Z gz b T s, i~ A Ehcns, 15 L o

B etz & 72 HERECT (Fig.6a) Tid. & J 1 S IR 2 AR S e &
PHEIAEL T Ay, JENIENE S hiss 2 b -l PRz & Aartifact 2 2o B R LogE
WCT (Fig.6b) T3, %A s 4 mL fliZinf e Tdh 4, JZiilih s LUz k5

MIEIZIEEAEMRTE Ly, BECTTIE, artifact?2V & & A0 A YR T 5 .
RIS 2 LD A & 5 12 1A H 20580 6 h

A AT IRA 6 WEhG U 2 AR ca 0, 3k FERI2R

FEORIE . pulmonary slingTdh 5 Z &b [5G 3 » HUUEC, HigfB3D-CT angiography T
A, CTHIbE T, SAT IR O FIE Rl o B UG 2 RO 3 9 HEOmiE T 5,
WS ATGETd A A 3D% (Fig.6c, d, e) il U 7= B Zright circumflex aortic arch with

Fig.7 thht cwcumflex aortic arch with aberrant left subclavian artery in a 3-month-old boy.
a . An axial CT image below the carina shows dilated bilateral main pulmonary arteries.
b A lung window image at the same level suggests narrowing of the bilateral main bronchus.
¢ A sagittal multiplanar image shows focal stenosis of the trachea (arrowhead).
d A 3D image of the chest wall shows deformation of the chest due to respiratory motion artifact at
the same level of focal narrowing of the tracheain (C) (arrowhead).
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Fig.8 Cardiac hemangioma in a 3-year-old girl.

d,

C

(

o

b Selective right and left coronary angiographies demonstrate vascular stain (arrow).

: A right ventriculogram demonstrates right ventricular outflow stenosis (arrow).
d:

e.

An arterial phase CT image demonstrates a mass of the right ventricular outlet wall (arrow).

The mass is enhanced homogeneously on a delayed image.
: An electrocardiographically (ECG) gated CT image on setting the center of the capture time to

20% of the R-R wave interval.
An ECG gated CT image on setting the center of the capture time to 70% of the R-R wave
interval.

© A sagittal multiplanar image using no ECG gated CT images.
A sagittal multiplanar image using ECG gated CT images.
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Fig.8
» An usual axial CT image.
l\ © An axial CT image on setting the center of the capture time (o 20% of the R-R wave interval.
1 : An axial CT image on setting the center of the capture time to 70% of the R-R wave interval.
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Fig.9 Choledochal cyst in a 3-year-old boy.
a—-d @ Drip infusion cholangiography (DIC) CT images show dilated common bile duct (arrow) and
reflux of the contrast material into the pancreatic duct (arrowhead).
e, A coronal MPR image and an MIP image show dilated bile duct (arrow) and reflux of the
contrast material into the pancreatic duct (arrowhead).
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Clinical Points of MDCT (Multi-detector row CT) in Children
Hiroaki Kitagawa, Koonosuke Nakada, Hirokazu Kawase, Munechika Wakisaka,
Yuriko Sato, Hideaki Sato, Shigeyuki Furuta, Mutsuko Kondo", Osamu Miyazaki®

Departments of Pediatric Surgery and Radiology!’, St. Marianna University School of Medicine.
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After the introduction of multi-detector row CT (MDCT) in children a lot of information
became available in a short time. A major advantage is the ability to scan a large longitudinal
volume with high resolution and low image artifacts in a shorter examination time. We
describe the usefulness and limitations of the clinical application of MDCT in children.

Accurate evaluation of airway problems is possible by creating a three-dimensional
image provided by MDCT, giving results that are very similar to the findings obtained using
a fiberoptic bronchoscope. In addition, it is possible to get a clear view of the MDCT image
in newborn patients without sedation because of the shorter scanning time compared with a
conventional CT.

An image of a sagittal and a coronal section similar to that seen on MRI examination is
provided by MDCT and our experience suggests that MDCT may replace MRI
examinations in tumor patients in the future. The CT angiogram provided by MDCT
provides information very similar to that provided by conventional angiography, without the
need lor arterial puncture.

We conclude that MDCT is a very useful diagnostic tool for children but we still have to
select the most suitable examination for each child.

Keywords : Multi-detector row CT (MDCT), Children, Fiberoptic bronchoscopy
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Fig.1 Tracheal stenosis in a 5-yéar-old girl.
a:

b
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A three-dimensional CT image (3D image) of the trachea shows a narrow tracheal lumen
with a very flattened oval shape.

Fiberoptic bronchoscopy under general anesthesia. The views of the trachea demonstrate the
oval shape with a white scar visible above the stricture site. This shape is very similar to the
picture obtained from the 3D-CT but the scar formation in the trachea is not identified by the

€L

* At 5em below the above site there is still a severe deformity. The carina cannot be seen in this

picture because of transformation of the trachea.

Fig.2 After the tracheal reconstruction
(slide tracheoplasty).

a : The upper part of trachea became round
after resection of the stricture site.

b ! The findings from fiberoptic bronchoscopy
visualized a view similar to the view seen
in Iig c.

¢ . The lower part of the trachea is also round.
The carina is not identified on the previous
image but in this image it is clearly
identified.

29



174

L Lo

AN R

> =k
~Z ﬂiiu‘u-

Fig.3 Newborn baby with a cervical mass.

a . The virtual image shows the air-fluid levels in the mass.
b - Axial CT scan of the upper part of the chest. The trachea is compressed and shifted to the

right side.

Fig.4 16-year-old girl with blunt abdominal

a.

trauma.

Axial CT scan of the abdomen visualized a

laceration of the spleen. This is a Tvpelll
laceration according to the Japanese
traumatic injury classification.

- This axial CT is a very early phase of an

enhancement MDCT of the spleen 5 days
alter admission. While arrow indicates a
large pseudo aneurysm in the spleen.
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Fig.5
a . The 3D-CT angiogram also demonstrated a picture similar to that seen on the conventional
angiogram shown in Fig 5b.
b : This is the conventional angiogram of this patient. Three pseudo aneurysms are seen.

Fig.6 The coronal MDCT of an 8vyear old
boy with a large abdominal tumor.
The huge tumor occupies the right
side of abdomen and a tumor
thrombosis is identified in the IVC.
The vertical extent of the tumor is
clear in the coronal view.
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Fig.7 This is a coronal view ol the MDCT after chemotherapy.
in the IVC and the top part of the thrombus reached into the right atrium.
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A venous thrombosis is identified
This result

indicated the need for a cardiovascular surgeon to be involved with the definitive resection.

Fig.8 The 3D angiogram clearly identified the tumor vessels supplying this Wilms™ tumor. This
made a conventional preoperative angiogram unnecessary.
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Fig.9 An 1l-year old girl with a 10 day history of d])[]()l]ll[lcl] pain.
identified the huge abscess in the lower abdomen.
abscess in the lower abdomen.
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The axial views of the CT
The coronal view also identified the
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A Case of Short Esophagus and Bilateral Diaphragmatic Hernia Causing
a Cystic Mass in the Right Hemithorax . Fetal MRI

Shigeko Kuwashima, Fumitoshi limura, Tatsuo Kohno, Mutsuhisa Fujioka
Department of Radiology, Dokkyo University School of Medicine

Abstract | We report a rare case of short esophagus and intrathoracic stomach. Fetal MRI was
very useful for the differential diagnosis in a huge congenital intrathoracic cystic mass. MR images
can display fetal anomalies that are undetected by ultrasonography.

This fetus showed a huge intrathoracic cystic mass on ultrasonography at 21 weeks of gestation.
Fetal MRI was performed at 30 weeks of gestation. The cystic lesion was contiguous to the
abdominal cavity and there was no stomach bubble on T2-weighted images. An intrathoracic
stomach was suspected [rom these MRI findings.

T2-weighted images also showed that a part of the liver had herniated into the opposite
hemithorax and that both lungs were hypoplastic. Gastric outlet obstruction or duodenal stenosis
was suspected [rom these findings. Nuchal hygroma and hydramnios were also revealed.

Detection of these severe anomalies was very helpful in deciding on the obstetric and neonatal
management.

Keywords | short esophagus, diaphragmatic hernia, hypoplastic lung, fetus, MRI
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Fig.1a Fig.1b
Coronal T2-weighted image. The cystic lesion Coronal T2-weighted image. The liver is in the
is contiguous to the abdominal structure center of the abdomen. A part of the liver has
(arrow). There is no stomach. Both lungs are herniated into the left hemithorax (arrow).

small and show an abnormal low intensity ().
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Fig.3
Sagittal T2-weighted image. There is nuchal
hygroma (arrow), Hydramnios can be seen.

M IEE A T A B AR LTz,
Wi T hEhdsg, 4.1g Wi/ MRTIE :
0.0019, 0.0017, MifIEZ1KD @2l 1EE<0.012)

ESIEZR T H o Ao R B D R R

Al sz, Zofl, Hifohygroma, {i
I, TRk, Ak, AP ek
o5 4 WilEA & 55 3 TaHE 2 THERD DR A4
12k DM a2, VSDAGR 5 Rz, Iz o
ST A e e o e

z &

AL YL B lpE PN FE N
LN 2, G i
Wi R OO KL AV <, BT R AT W
S il DB A SE - A2, MRI T258 #{9 T

RSl R 1 BRI T R UAE NT o) A Y e i b I O
REDRIT (GO Wl l] i 2 & gl B NP A
AE A B NE e = J_’fm] LD T 5
&5 ez, sl ahianl &n

R LEEBKL, LA L, B
th:--rf Fdoir o, fERNER O ._MRI., AL
EZWEETD, fediBE{O AT O At

il oo

LT

i& L Cidde R
AU S A L

Ii:.lll-‘.—

38

s

Mreiifba s s hasnwZl L e PRl % &
LA RN WLARRED 6 A7 Jf»}.”r(a. ERIEAL
ELTHITeNANMETHO, BEORRTIL
BT MR i S W R & S b B .l
’f\"\"'.fhl_iimﬂﬂ_i‘]'ud Jh ChkiniziE® 5N S
TEMNIFTEALE ';t K Hfi—” n'l‘a'— m THhsb.
2l @i [MJ”':J:II;_ et < YRR
Bxih ool bR RKNEHA

~%

=

Fz. BIEETREEHLAL =T 2085 WEH
£ < Mo A AR, b AvidhE &

ARG & L CGGEB 6 523, SRIOkRIZE
Npe 2 Y ah A PIRG4S L 7= IR &
LTy iz i U= i Cld e <
”‘W': HofZ e IBNERE L SN
ENTPEN 23 A A 2 B & Ol fifE L <
) 3.'1 AMEMRITIEHFOME % 11 5 i~ =
TR A M LR RLE A E LIZ < n D
LR EPGWNET, BRI X DO N
A 6 Pl T & /2,

& S5 MIMRIZ L& O AR~ L = 77 & il
{l i o> I 2 TSl $ 5 2 & pTEY,
TR ONTIRAT P A 2 5 Z &£ AT & 7,

G OKEFN S SR O ST IEA G S,
L LT BRI A T TIE A Ay,
I . SO hygroma, BIEiO I, 1+
SIELI LR D e ] gL Eh I NS
Lethal multiple pterygium syndrome® & 53,
B A nRE e ko AR 5h 3
Pena-Shokeir syndrome® & %52 T\va,. Zh
Sl CHKITHY , £k 5/) CFetal al{me%iﬂ
deformation sequence =T 55A & HH, F/-
I LT, HERO I, 6 KPR S5k
D hygroma# 1% & 3 4 Subclavian artery

az |t

disruption syndrome” # &2 C\v5%, ZHed
SHZOREERENG, BRI, foEo |

S EIEEI BlSEEZR ] B s O
e s W W K i (11 L TR B L (Y NOD R o (D)
HWTh 6 ~8MeELoh, Bk L
ST D) AR i S U O 1)1 [
MR MLt ade, I o medi: | s Ze i
TaEsffilshs



)

@ ik
FLGRE T, R t, lEE ) Al EYAMRI
DA HIE & PR — 550 2 D B (IYEMRID |
HARPE Y 2308 2001 5 61 - 491-495,
Peter PM : The congenital short esophagus.

Thorax 1958 ; 13 : 1-11.

Brown RE, Madge GE, Howell TR : Congenital
short esophagus in the newborn, Digestive
Disease 1970 ; 15 : 863-868.

Kuwashima S, Nishimura G, limura F, el al :
Low intensity fetal lung on MRI may suggeslt
the diagnosis of pulmonary hypoplasia. Pediatr
Radiol 2001 ; 31 : 669-672.

7)

Vol.18 No.3, 2002 183

Spearritt DJ, Tannenberg AEG, Payton DJ :
Lethal multiple pterygium syndrome : report of
a case with neurological anomalies, Am ] Med
Genet 1993 ;47 1 4549,

Hageman G, Willemse ] : The heterogeneity of
the Pena-Shokeir syndrome. Neuropediatrics
1987 ; 1: 45-60.

Bavinck INB, Weaver DD : Subclavian artery
supply disruption sequence : Hypothesis of a
vascular etiology for Poland, Klippel-Feil, and
Mobius anomalies. Am | Med Genet 1986 ; 23 :
903-918.

39



184 HAUNYL AT 2 e

Pictorial Essay |

3D-Gdi&E 2 MR-Angiography D B R T - 7=
EXEZERERFEED 1 Fii6l

WOEHACEE , MEiIEPE, /NAMERE, T ATET, H R, S%IBHLE, ZIEAE,
K lil,’.uuu'l % A fE I "-15{4'~||,Il'.‘-'
A KRS — 4, BN EEY

A Gase of Giant Retroperitoneal Teratoma in which 3D-Gd Enhanced
MR-angiography was Useful for Surgery

Taro Ikeda, Masahiro Fukuzawa, Noriyoshi Konuma, Kumiko Wakabayashi,
Mikiya Inoue, Hiroshi Gotoh, Kiminobu Sugitoh, Noritsugu Hagiwara,
Tsugumichi Koshinaga, Kazumasa Hayasaka!’

First Department of Surgery, Nihon University School of Medicine
Department of Radiology, Nihon University School of Medicine

| Abstract | A nine-month-old female who had developed abdominal distension from about the age
of four months was diagnosed as having an abdominal tumor and referred to our department and
hospitalized, In the right epigastric region an infant’s head size elastic hard mass was palpable.
Abdominal ultrasound and abdominal CT revealed a cystic tumor with a septal wall accompanied by a
solid portion showing partial calcification suprarenally on the right side. MR-angiography showed
that the inferior vena cava and left renal vein had deviated anteriorly, and the right renal artery and
vein had deviated inferiorly.

The patient was thus diagnosed as a retroperitoneal teratoma and tumorectomy was performed.
The inferior vena cava was compressing the anterior surface of the tumor. The lelt renal vein and
right renal artery and vein ran consistently with the MR-angiography findings and the right kidney
was preserved. The histopathological diagnosis was mature teratoma. On day 18 after surgery the
patient had improved and was discharged.

‘{ Keywords | Retroperitoneal teratoma, MR-angiography

FUBIC iE Bl
3D-GdiiZMR-Angiography 23 (4 H T db - 7= CHTE U] I /0 5 N # o U
| ')\fa;liwl' ARG 1 -F {7 2 4505 L 720 ¢l ol SRR

FIERE PRl T REZ AL,
Jh'ﬁu'rx_l"-l'll D20024F 8 F1 7 ML, B A 20024100 1
SIRG RS © F173-8610 Y0 at KRG X A i3 1 P30 —1
FAC K2R F

40



Vol.18 No.3, 2002 185

BURGIEE © 7L 1% 4 0 MU 0 I EBIRE 2 50 8 |
’l: i Grvllfz‘éﬁl‘fé'i.';f; IREERING A & G2y & 4, 7

DR L HFE, R SE L0 (2 TS PR &
rflf\!UL_ T,

ABEREBEE © A BB NSOk g o)
ifced 2 M U, oFBVEEZ L 72,

L R AR L o R o & BRI R G
Motz MW~ —H—O L5300 ah 57

B LA X AR o () o A% A7 f‘iff”l I
HOIEHEz b 248, CIRALAR O i WIS aE
-7 (Fig.1).

PR e 2 ol N S & /A Ee [ IR B B
O FAICRRYER S 2tk b e dito
s % il 7= (Fig.2).

I EECTRE A w‘"i‘li { i'-){f’ a8 S AR
oy & f1 5 B SE & AT 5 BEML VRIS 2 G ad 72 Fig.1 Plain abdominal radiograph
(Fig.3). The bowel gas image shows compression on

the lower right (arrows), but there are no
calcifications.

¥, Fig.2 Abdominal ultrasonography

The right kidney is compressed caudally,
and a multilocular cyst together with a
septal wall superiorly and a partial solid
mass are detected.

Fig.3 Abdominal plain CT
A cystic mass with a septal wall together with a solid calcified portion (arrows) is identified.
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Fig.4 Abdominal MRI
A cystic mass (arrows) with a low signal area by T1 and a high signal area by T2
are seen in the abdomen.
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Fig.5 3D-Gd enhanced MR
The inferior vena cava (arrows) and left renal vein have deviated anteriorly, and
the right renal vein and right renal artery have deviated inferiorly. The left renal
vein is blocked midway. Inferior vena cava blood inflow could not be identified.

Fig.6 Operative finding
The inferior vena cava was compressed on the anterior surface of the tumor.
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