B
Wty 1

MR BIZ 1 5 MR
RENCH P = LS HZE OBk

KHEAFERL,

FHIEE?, RBHEEL

% f P!

TR A SER AR RESRE AL RRBE RO R

FL&IC

MR ®EIZRIT 5 4 FU 2 AEEEIOBEIG
ERIIEAL, BEHERTI LD E L~
DIREDBWI I RIZFERTHAH. —7,
MR OEMEFIC LD EE - BEBED=RITLS
55 4TV rIa— (3DGRE) VAR
N, AEICEBH Yoy L& T AWE
£ MR angiography (MRA) O KAHE FH
IITREBAICHES L. BPICKERERTS
% TE offEbis, FLIRIC X % phase shift <
/)N 7z motion artifact O HPF], BB IR TE
B WALROFEDERICHEN TH 5. BfE
Ti1:E% 3D MRA AEEIRHEE # kB < MRA ©
FRICIE->TRY, #1453y 27 MRIOFA
EEBICH Py AR TRV MR &
FEOBEME 725 LTW5. BIEORESRA
RIgBREIRIC BV Th, EEBREATBEIC
Bolel EICRD A F Iy 7 MRIZHAWT
BB O I T 0 o R4 B O FHl 55 52 MRA 1T
£ 0 FiZERE Ot B R OB ERR IS
INTWBEIY, H-BEAOEER ST
EBROBRRICHNOLNTENDS, HFYZYy
LEFHNOFEREIRGHEKFOMES L & HIC%
BILL T 5.

ARTIE, HFUZTAEEHORWHOM
D, BERxBHITL TN BEHERDS)
EKH7r MR BEIC O W TEELT 5.

BaEBDEE MRA

EFEMRA OV ZAFRFNZE3D & 2D O
FLASH (fastlow angle shot) & HWTW5.
MRA 322/ s L ORISR dtic dir i
BT 5D, ZEHSHE (EHAS54A AR
matrix #), A5 7B (partition ), RS
BEEIT TN TN BIRICH VD, KSR
R BT NITEMSREESC A S TRICHE =%
T 578, MIP D738 6 I Bkbhink
RATRE R AENRE LN S . B2 I HERIRRRREIC
LT, ERSHETEBEE b0 (512
matrix), KIS REEEZBEE LD (RF
VEEB3I®) BIUZOFREORESME
TERNL TS, BEEEOEMBIIZIT slew
rate D LI X %5 TE OEHME, BEBEEBEOTF—
X fEfEE (zero-filling interpolation process-
ing: ZIP), BRWMEH#IHIEE (CHESS ) O
BEAPEFEELTWS. 2DETIRRANO TR,
TEZ*HWAY VT IWASA AT, echo shar-
ing w6t LIRGRERIDT 1 B OB ERiRg

OB, 27 B HAMIEBERERS Y VIRV Y ATE)ENE MR B&EY D &L T—EREPLIC—]

TORBELELDIDIDTH 5.

F—TJ— |k gadolinium contrast agent, MR angiography, lung neoplasms, pulmonary vascular diseases
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MAJRETH 5 (MRDSA). A54 ABE#H K=

T BT THERETHRE TS, Y7L

AT A ADT=D AT A BEHRITIER T & 42274

SIFREICHIRDE D 5. FaDHCTW L&

MRA ORFEH IV ZRFNEILL T O &0 TH

5.

OFZe5 ##HE MRA (3D turbo FLASH ) :
TR/TE/FA ; 4.6/1.8/25, matrix ; 200 X512,
AR 21 $b.

OrliFfE 7 #H2 MRA (3D turbo FLASH i) :
TR/TE/FA ; 3.8/1.4/25, matrix ; 100 x 256,
BB 3 .

O, @ HAF 7R (mm) ;96~72, EZHE
(mm) ; 4(2)~9(4.5), partitions ; 24 (48) ~8
(16), FOV ;450 mm. Y7 57> g vk
PR, (TIELB THRIFME 21T > T 5.

(®MRDSA (2D FLASH ) : TR/TE/FA=
6.5/2.2/60, matrix ; 200 x 256, FOV ; 300~
400 mm, echo sharing #BFH.
BEEFIE ST EIRIC 20G BB~ 2R E

EL, —“RXBBEASBE AV 2~4ml/BT

SREAL, FHEAEK20ml ZEEH L%

LWEETEALTWS. #4525 1EO

EEANEARELE <« DEFIICBWTER L. B

HIRGEGRE L SEE O MRA 285 /-9

CEELRFTHS. BEREASBLTO

FRFFIORE DR LR CIIRIE & 2 5700,

FERR 20 BREEOEE MRA Tl k220

BRI AN DR —F A OB G

RO —7 B BB IA I VI PBETH

% . ZAK¥ETiL centric ordering # AWV TE D i

B OEE TS CTaV PSR FBAREINS

72, BERNMENOEEABENY —7 L7x5

BEBIA IV TR EL 2TV, BRAINICER

i 5BG 7 Bk BB BT 5 L EE

BOMBIRECLOBGEAEONS. HEFHIG S

A IV T OBFITIT test injection EED 2 trig-

gering software % fl\ 7z HED B4 5T

5.
K IR O MRA TR E R BT D /- D fiiE
BOHFY - LABEREFEHCTHOIATH
D, MEMEBRI T THAHH FU 7 LGSR
DEERTLALZTRN. YT 57V a Y
IZ &0 KRME L REER RO R 2 HIH T &
i, BFMRATBOERELETTAI &N
TE5. flz2 i1 0HOEFAEA CEREHE
S RBED MRA, 2 Bl B OEEFIEA TE22M
DIRRED MRA B T HF B 5.

BA3BONIT— 2D HLERHE T & O par-
tition B, MIP BE& % {E URZE B A O
BELUMRAK L AHET-> TW5. ik
AL 15T & (v — A v AHE MAG-
NETOM Vision) G, cp body array coil % {#
ALTwa.

MR #&&E

1. fEREIC BT sHk

FEBEIC ST, BRI L5 KnERED
PHIE IR CTRIR T B BT A DICEETH
B, —7, MEIRLMERTR LT WER
ThY, FERIPURTEEEREEECE
WTHEEMICBRICERE L W52 a5
DRTiE B I 1 B IR O MR ORERAY
BREIEVY. MEBOKRHICITEY TR
EERAR B ERERTHY, HEUZTL
EEHOBERED 2~3 FERSIIHREOBRE
BEHEIRDZEBMOENTVEDE. F7z
& MRA 12510 % & 550 B 1T B I & 3 O
TUEICEKET 5720, BET Yo LBE
BOfEE (0.2 mmol/kg) #EITHEE MRA ©
S/N RMBEARREOREHE L R L% 5 &%
26350, ThOEDHEELD, RAIGEE
DAY =y AERH % AW ok
MRA ##ifT L CMEREOFM AT\, ZiE
A VAR LTI O MR 2 #E | NIES

200044 7 26 H=H

PURIFERSE T105-8461 WEHMEXEHIE 3-25-8 HRREARMKERSHEREEE KEFHEkR
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MR BIC i) B Gd ERH O FE Rk

DBRERTH LT, LEOH FY = AR
512 & 0 s B IS BB RTO MR #
ERRRE LB 720, EEAIEROB A HZ)
RWEBEEICR S EE 2 7. & MRA st
IS EF OMBMER MR, FokE7: & R
BEOFMEZ BRI E LTEOH DIV ARFNC
I ABEMBOMRI BB LILOLICER
MRA %8 L CWAR, RERRBOHE LE
FORRBIZ & » THETO MRI LI D T2 58
FEGR L LIIEGELH L. BEOFEIIN
HOEE MRA LT OEE T MHABEGE Th
0, KA OFHME & B R T B & L
TBEETT-> T 5.

fimaEoBs, E¥MRAOTZAENIK
EEIC LA MEREOFM T 570, KRS
fREE X D LM S fEREH B L7c MRA O
JVARF#BIRL TS, EEICIE512

matrix CHEEFRA 20 WO/ IV ZRF %
AWwaZ EpngHnp (Fig. 1), MEEZEDOS
HBERBETHY, BIEOPRELEZIC
X o THBGBIM *fa#E L/ MRA #ZR&
X5 EEEVWEAELES (Fig 2). &EEHE
BT HAMIC 0.2 mmol/kg G 20ml) %
1E#E5E L CEEMRA 2B T 52, 0.1
mmol/kg % i\ CE R 588 MRA ##&1&
L7=#%, FIiC 0.1 mmol/kg ##5 L T2
SREEMRA #8C, EE LMEBOMTEH
L MEBEOFMEIT> 2 L LFEETH S
(Fig. 3).

1998410 B ~199948 A 1T g ¥ & &
MRA » &SR MR O R % 1T L7
e B3 49 61 (34~85 %, F#970.3 &%,
B /4 =33/16) THh - 7-. HEHEIITIRE 26
(FMHimiTF 10, DTRL), R¥FEEEI1LS

Fig. 1. 7l-year-old male with adenocarcinoma of the
left lower lobe

A : A tumor mass (arrow) is seen in the left lung on
chest radiograph.

B : Gadolinium-enhanced 3D MRA (TR/TE/FA :4.6/
1.8/25, matrix 195x 512, TA : 18 s) well demonstrates
the pulmonary vasculature free from involvement.

C : Enhanced Ti-weighted transverse image of the brain
performed after completion of the chest study reveals
left cerebral metastasis (arrow).
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Fig. 2. 83-year-old male with adenocarcinoma of the right upper lobe
A : Tr-weighted transverse image of the thorax shows a tumor obstructing the right upper bron-

chus (arrow).

B : Pulmonary artery phase of gadolinium-enhanced 3D MRA (TR/TE/FA :3.8/1.4/25,
matrix : 100X 160, TA : 12 s) demonstrates the involvement of the truncus (arrow).

C, D : MRI of the brain following the pulmonary MRA. Enhanced Ti-weighted transverse im-
age (C) reveals multiple cerebral metastases (arrowheads) with higher conspicuity than Tz-

weighted image (D).

(M), /iy 6(0), BBMEE2(2), KM
FagE 10), hvsF/ A4 F1(1) BITH - 7.

OBIDSBLRREDS Fl (Figs. 1,2), /NMika
FED 26, Kk 160 841 (16.3%)
ICRESR SR & . BFIRIO B R E O
HIZ T, T MREG TR/ S 2R
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BELEFA (0.2 mmol/kg) I k- CTHEEIC
W xn: (Fig. 2).

BEF2EERS C L AEEM S MEE
MRA [l M8 O A&7z & 9 RAGRRE & Mg
EDBAROFMIC b BRI TH D (Figs. 1, 3),
S/NOE W MRA EHEOERBRIZLEFE Lz &
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Fig. 3. 66-year-old male with adenocarcinoma of the right upper lobe

A : Sequential images of gadolinium-enhanced 2D MRDSA (TR/TE/FA : 6.5/2.2/60, matrix :
165% 256, TA : 1s). Early phase images demonstrate a slightly decreased perfusion area in the
right upper lobe (arrow). Late phase images show an enhancing lesion in the right apical region
(arrowhead), indicating the tumor is fed by the bronchial artery.

B : Gadolinium-enhanced 3D MRA (TR/TE/FA :4.6/1.8/25, matrix:195x512, TA:17s)
depicts rat-tail obstruction of the truncus anterior (arrow).

Ez b5, WAREE 49 EHN COMEBBHEL
K3 16.3% L LTELS &<, MEAEICE
WTEFH 2 FEEFEOEHKE MR BEDOE
EMATRE SN . FERE BT 5 EE
& MRA » BEHEE MRI OFRKHEEIT 1 ED
AR AEFARSICED, RREREOE
BEOEE > B OB O D FHIE R 8E T
B, BEIROZL L FEFFOMKI &\ D
BHEREOB AL B LA FU = LEEHIO
AR ERE BN s,
2. FhMmEERE 1) HBE

Lossef bW k » TRAICHEEI N,
Prince!? | & - THKROBICEAINIEEY
MRA 3% D% 23EICHES L, BIAE TR
A O3 H RIS E M OB AL GEREER)
AR 72 5 72D~

MAEHERZE O MRA IT X 5FHEICIE,
H R = AEEHI OS5I X R
&% 55 EEES e MRA &, MEOK
BB 2 R B 2 AR A R 3 A S 22 0 AR R

MRA OWHE %7 L T\W5. BMAERICIE 15
BAHWE20mlOF FU = A8 K% 2 EIC
SiF, 1EEIC5ml OBEHEA TEREES
R DER MRA IC X 0 i o 1 17 Bh 78 O A
T\, 2 @B 10 ml 285 L ESZeiofEee
¥ MRA %5 LB DR O %M -0 M B H
BEA Tl LT\ 5 (Figs.4,5). BICEDS5
ml % f\ CHE SRS A2 D MRA % #15
FHZELREETHA. YT 57y 8 VED
BIckY, 1EIROBERESICEA NNy 77
SV RFOBRELROBEIRVEINT2
B B ©# % 3D MRA OBEEE F i A b ik
Moo,

fifi R AE IC 351 5 55 8 3D MRA O Z W&
I3, MEEEIC X 52 W% gold standard & L
7-%, sensitivity i3 % # 87.3%, specificity (T
¥ 96.3% & RIFRBRA/BON T BY. [
ERIEOZRNICA I N TS PmTe-MAA [T
kAR AF » VIS EREICZ L, &
NOZATREZRIIELS MBSHEE LA LT
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Fig. 4. 71-year-old female with pulmonary embolism

A : Enhanced CT of the thorax demonstrates multiple clots (arrowheads) in lower pulmonary arteries bilateral-

ly.

B : Perfusion scan with ¥»Tc-MAA depicts defects in both lungs, particularly lower lobes.

C : Normal ventilation image by %mTc-gas. Perfusion defects are compatible with pulmonary embolism.

D : Sequential images of gadolinium-enhanced 2D MRDSA (TR/TE/FA : 6.5/2.2/60, matrix : 165 x 256, TA :
1s). Perfusion defects (arrowheads) are observed in the pulmonary artery phase. Note good time-resolution of
the images and similarity with perfusion of the lung scan (B).

E : Gadolinium-enhanced 3D MRA (TR/TE/FA : 4.6/1.8/25, matrix : 200 x 512, TA : 21 s) shows poor visuali-
zation of the distal portion of the pulmonary arteries of the lower lobes due probably to emboli (arrowhead)

within the proximal portion.

LHEZTHBONLTWIEFI LW, ~NU IV CT
TRWXA 53y 7 CT IHEIRA Mk Off
HIcEENS A, HERIFILT ORMS A D
HHICEBRA LD A, LEiidMEREDOZ
KTz 1 % gold standard & X 1T\ Bk
BRALENCERTSGIHEZRC LE5REN
BTHRETHY, SHIURE MR I 3%
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IVR A1 RBH 1R 5 O 487 BT 3EAH 0D A1 85 25 R
BNTETWS. APV AEERILCT T
FHING I — FEEH L HENBBEESLT T
T4 5FV—Ix EORWER DB 20 S FIR
%%E L, &% MRA ZIRREMN L ITEE CTHiE
TR & Bl AR A BT RE T d A L CHfiZE
BEOCZMICER & 2075 (Fig. ).
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Fig. 5. 60-year-old female with pulmonary sequestration

A, B : Gadolinium-enhanced 3D MRA (TR/TE/FA : 3.8/1.4/25, matrix : 100 256, TA : 3 s).
Vascular structures are poorly visible in the basal aspect of the left lower lobe in pulmonary ar-
tery phase (A). Anomalous vascular structures and lung perfusion (arrowheads) are observed
in the corresponding left lowe lobe in aortic phase (B). Spotty contrast enhancement is visible in
the liver (arrow). Diagnosis of cavernous hemangioma can be made (B).

C : Gadolinium-enhanced 3D MRA (TR/TE/FA :4.0/1.6/25, matrix : 160 x 256, TA : 16 s)
depicts a tortuous, anomalous vessel derived from the descending aorta into the left lower lobe
(arrows). Stereoscopic observation of the MIP images is possible because of 3D data acquisi-

tion.

D : DSA of the thoracic aorta proves an anomalous vessel originating from the descending aorta.
Note similarity of the anatomical recognition of with MRA (B).

2D #:1C & 5 MRDSA i$#ll > 75 8 O HBE
55D, REHEA 1D EERRCDLDIE
Ml MATENRE (BVEWE) #RHCEBFIREHR
4% (Fig. 4D).

s EsE (Fig. 5) OZWIIAERRD b
WA 5 REBIREHHT 5L THL.
BRES REEDOEY MRA TIZREEME O

FtEER 3 PRBIIRAE CIMiRIE T, KEIIRAE THe%x
A\ pd 5 reperfusion =9 (Fig. 5A, B).

EEIR (ks &&RS) ORE LARET
B5H. B EE MRA CIXEFERAME
ABIBICHE X, partial MIP B 27 L
I X VIR O M E DAL BB GRS & 1 BB
THh 5. DSA ExfH LT BEEIRR HEEIC
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SR

e WERAB SN TWS (Fig. 5C, D).
fhig#cEE (Fig. 6) 12 MRA ORI Thii
BERBHEH XN 572, #51C high flow D&

Fig. 6. 44-year-old female with pulmonary ar-
teriovenous fistula (AVF)

A : Gadolinium-enhanced 3D MRA (TR/TE/
FA :4.0/1.6/25, matrix : 100 X256, TA:3s)
shows a nidus of AVF and an abnormal vascu-
lar structure in the left lung. Because of the
limited temporary resolution, it is difficult to
differentiate feeding arteries from draining
veins. However, stereoscopic observation of
MIP images may add the information on the
anatomical relationship around the nidus.

B : Enhanced Ti-weighted axial image of the
brain following the pulmonary MRA discloses
aring-enhanced lesion in the left temporooccipi-
tal region (arrow). Brain abscess was proved
surgically.
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B O i 35 D Bh B FTAM 12 V3 B 55 D i R R 45
BBOMRATLRALD L. LrLER
MRA (3 FEREMIC nidus & FDFEDOFHA -
M ME» =R THICHETE, IVR #4545
IS\ 7o MR AR ORI &3z >. B
BEIOED 1/3 13 %R CTh % il % A HH
T AN—F B DICRARICERDORE 2R T
LM EEAETS (Fig. 7). FICEE MRA
BEMBTHICHEET MRL #6173 52 &C, M4
BE (Fig. 6C) SximEREEr SHENEDE
ESABETENE, kDKM MRKEE L
W2 B7EHS. FREENFETD D BRI
Dz iEE MRAKREL, ChbMEMERE
DIEEHRHIECRBBEIC L ERATES.

DL EaR 7z k512, &8 MRA O fifiifn & #
REICHTAERMEFRAEEIS . 1EHD
MR BEIC B\ TH F U = LEFH &5 S
5L B ARHEOEY MRA 284 C L Tt
TENRE & MEREOME #FHERIAETH D, %
KIEEF % B/ E%HRZED MR %
EEEWZ 5.

Fig. 7. 65-year-old female with muitiple pulmo-
nary AVFs

Gadolinium-enhanced 3D MRA (TR/TE/FA :
4.0/1.6/25, matrix:100x256, TA:3s) de-
picts simultaneously two single-type AVFs
(arrows) of the left lung. A large FOV in
the coronal plane covers the entire lung.
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= AEEFE AV 7 MR &I DWW T
AR L& %‘J@&biﬂ’]&ﬂﬂb\ﬁ@ﬁé#
Byk~7-. Fig. 8 & Fig. 9 ICHEEOHE LR
+. EER - OBEIC VW TEEZINICKT 5
a2 FO—ELORRBHE LGNS EE L
bNA. TAFNT 5 —<VAOBVEGRZE
@ decision tree DFEZ DT, P L TE{M T

¥ % Gd BEH ORI EHE

72, Lop LERRGEE W BRRER T FU =
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g NERETLH A LEbN%.

X ik

1) Hatabu H, Gaa J, Kim D, Li W, Prasad PV,
Edlman RR : Pulmonary perfusion and angiog-
raphy : evaluation with breath-hold enhanced

A REREEMRA : & S8 o 24

HRUZTAEEA 0.2 mmolkg 5

w8 22 ) AR RE

2Za1)3TH

B ¥MRI : IHER55 DR

TR R E &

3D-MRA (16~21sec) matrix 256~512

Fig. 8. ESMERICHT 54 B U = AEEHI% /o MR &R

A MATENRR D FAH

AR = AEZH 5~10 miEk 5

2D-MRDSA (1 sec)
3D-MRA (3~6 sec)

e g [ ) R B

B & O fEH 28 O AR

HEY = LAERH 10 k5

B 22120 fRHEE 3D-MRA (16~21 sec) matrix 256~512
Fig. 9. HiBMRZICIT 5 AT B U =7 L3EEHI % A\ /o MR B
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Practical MR Examination for Chest Diseases :
How to Use Gadolinium Contrast Agents

Masuo UjiTAl, Masahiro InA2, Kunihiko FUKUDA?,
Shimpei TADA!?

1Department of Radiology, Jikei University School of Medicine
3-25-8 Nishi-Shimbashi, Minato-ku, Tokyo 105-8461
2Department of Radiology, Tokyo Metropolitan Ebara Hospital

We presented how to use effectively gadolinium contrast agent for neoplastic and vascular dis-
eases in the lung. For patients with pulmonary neoplasms, MR imaging of the brain following
gadolinium-enhanced pulmonary MR angiography (MRA) with a single injection of the contrast
agent in double dose is useful to evaluate the vascular involvement of the lesion and brain metastasis
simultaneously. For vascular diseases, the hemodynamics and anatomical information of the lesions
can be examined with different contrast MRA sequences by multi-injection of the contrast agent at
one MR examination. The practical use of the gadolinium contrast agent can promise effective MR
examinations to the patients with various lung diseases.
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