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2D Time of Flight Stereoscopic MR Angiography of Pulmonary Vessel
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Two-dimensional (2D) time-of-flight (TOF) stereoscopic MR angiographies (MRA) of the pul-
monary vessels were obtained from 15 healthy volunteers and five patients with pulmonary cancer in
the mediastinum and pulmonary hilum.

Fifteen healthy volunteers were examined using FLASH (Fast Low Angle Shot) with breath
holding (40/8/40, TR/TE/flip angle). Except for the left superior pulmonary vein, pulmonary vessels
in the mediastinum and hilum were well defined on stereoscopic MRA images. Although it was
difficult to define the pulmonary arteries in the peripheral zone, intersegmental veins were easily
defined with this method.

In five cases of pulmonary cancer that were confirmed to show definite tumor involvement of the
pulmonary vessels in the mediastinum and hilum by enhanced CT and MRI (SE method), irregular
narrowing and interruption of the vessels were shown on MRA.

In conclusion, 2D TOF stereoscopic MRA is considered a noninvasive, effective methed for
evaluation of the morphology of pulmonary vessels adjacent to the tumor in the mediastinum and
hilum.
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Fig. 1 Relationship between flip angle (FL.A.)
and signal intensity (S.I.) of pulmonary wvessels
and lung field. (TR/TE: 40/8)
* PA ! pulmonary artery PV ! pulmonary vein
L . lung

Fig. 2 Original images of MRA using FLASH with breath holding. (TR/TE/flip
angle : 40/8/10~90)
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Fig. 3 Relationship between flip angle (FL. A.)
and contrast ratio (C.R.) of pulmonary vessels
for lung field. (TR/TE: 40/8)

* PA ! pulmonary artery PV . pulmonary vein
L . lung
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Pulmonary MR Angiography o #i5
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Fig. 4 Chest MRA images at 30~60 degrees of flip angle. (TR/TE: 40/8)
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Table 1 Definability of pulmonary vessel in

mediastinum and hilum (15 volunteers)

Right side

2+ + + -
PA 12(80.00 3020.00
SPV 9(60.00 4(26.7) 2(13.3)
1PV 10(66.72 4(26.7) 1 6.7
Left side

2+ + + ~
PA 9(60.0) 6(40.0)
SPV 2(13.3) 10066.7) 3020.00
IPV 4(26.7) 11(73.3)
C )% PA : pulmonary artery

SPV : superior pulmonary vein
IPV : inferior pulmonary vein

3. FEERIZEB1T 5 MRA st (Table 2)
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Fig. 5 Stereoscopic MRA images of pulmonary vessels in a volunteer. a), b) : right side ¢),
d) : left. side
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Table 2 Summary of MRA findings in 5 patients with pulmonary cancer
Case Sex Age Histology Site MRA findings
1 M 76 sm.c.c. 1t. hilum Narrowing and complete interruption of
left main PA

2 M 71 unknown It. hilum Irregular narrowing of left main PA

3 M 72 large rt. hilum Irregular narrowing of right descending PA.

4 F 66 adeno. It. hilum Irregular narrowing of left. main PA

5 F 67 sq.C.C. rt. hilum-  Complete interruption of right main PA

mediastinum RSPV and RIPV are not defined

*PA: Pulmonary artery

RSPV : Right superior pulmonary vein

RIPV : Right inferior pulmonary vein
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A case of pulmonary cancer (small cell carcinoma). Enhanced CT (a) and MRI (b)

before treatment showed tumor involvement of the left main pulmonary artery.
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Fig. 7 MRA image before treatment. Complete
interruption of the left main pulmonary artery
was shown (arrow).
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Fig. 8 Enhanced CT (a) and MRI (b) after treatment. The tumor was markedly decreased
in size.
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Fig. 9 MRA image after treatment. It was useful
to evaluate the morphology of the left pulmonary
artery before and after treatment.
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Pulmonary MR Angiography o #:54

AT B, SLIEFREROBE I OVTKR
L IV-DSA & HBtast+ 5 C EHUBETHA
5.

i oK mERBEOZENICBIL T, fEEOK
BHETOWRESBVRAETHS = &, MEPIREIEE
BB EhD 2 L 0Bl T MR GIEE I
FRIEEEREE LTHEILEh TV, MRA
BEED D L2 X hi-ME o RBY EERL T 3
WIHCHUE T2 2 EDTRETH A 2 & 0 bBE
o MRI OB iz El%iE 5 L Bbh 5,

BT b I ftie o F 4780 RIRE & 7n B #E
Frr, P BRI L % oD B R M o0 W ik L C
MESHIERLHERLETH L2, ~oFEED
MEFAEDE(IE MRA T H 5 BE O 5 7]
HEELEZLNRS, ThiCcase 1Ok 5B X
BIEF O 5 mED IR, FEEHA
liERHTETRETE 525 S MRA OF & L #
Zbha,

F e

2D TOF i L A &R MRA #3%4, E
WA R A ORE, 35X U0ET O MEdIc
BIT5REFRRZHEH LA, SEOB TIRBE
FEfE o RMER b2 oo, FEREETIE
Bio oW TIRIER AN 3\ T B B IFF ic R X
NERRAC S FHEH T BETH » 7o, Z ORI IZIER
o mREICRENTETH D &5 2 & h
bh, SEMMEROMELNO—B)E L TR
ENREREBLETHBLEELLRD,

TeR AR OEE LG A AEERHBFSBELCE
WTHERERLL,

b'a ik

D KA®E EAME: fREERICKS T 5 MR
angiography DERREYHE A tE, ML, 34:765
—777, 1990

2) Edelman RR, Zhao B, Liu C, et al: MR angio-
graphy and dynamic flow evaluation of the
portal venous system. AJR 153 : 755—760, 1989

3) B\EIE= | FFo MR Angiography, E{RZH, 10
1339—1344, 1990

4) Edelman RR, Mattle HP, Atkinson DJ, et al:
MR angiography. AJR 154 : 937—946, 1990

5) Meuli RA, Weden V], Geller SC, et al : Mag-

netic resonance gated subtraction angiogra-
phy : Evaluation of lower extremities. Radiol-

A A B 52 3%

e 2
=5k



AE HE 104 299

ogy 159: 411—418, 1986 Pulmonary vasculature: High-resolution ME

6) Wehrli FW: Time-of-flight effects in MR imaging. Radiology 171 : 391—395, 1989
imaging of flow. Magn Reson Med 14: 187 10) ¥k, ¥k 308, AR —B | MmE o DSA,
—193, 1990 ESFEE, 117136, 1987

7) Haacke EM, Lenz GW : Improving MR image 11) SfEML, £5 B, AEAHE, i MRICL 3
quality in the presence of motion by using P o BEEE R 2 B o i —CT, F#r-HEFTR
rephasing gradients. AJR 148 : 1251—1258, 1987 EHBFL T—, FElt, 35:123—131, 1990

8) Yamashita H: Roentgenologic Anatomy of 12) HFHEFE, ME &, FH=EB, b DR
the Lung. Igaku-shoin, 84—-94, 1978 iIZkidaLnEABEORMBA, HE9EE 45: 916

9) Hatabu H, Gefter WB, Kressel HY, et al: —923, 1986

PR 44 3 A25A (39)



