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Preoperative Evaluation for Volume Reduction
Surgery of Pulmonary Emphysema Using
MRI: Usefulness of HASTE (Half-Fourier

Single-Shot Turbo SE)sequence during
deep respiration

Izumi Togami', Masatoshi Tsunoda'’,
Akihito Mitsumori", Shiro Akaki",
Akio Tanaka', Yukiko Sangawa",

Harutaka Niiya", Ikuo Joja", Yoshio Hiraki"
and Hiroshi Date?

Volume reduction surgery has recently been an important
surgical procedure for patients with severe pulmonary em-
physema. We compared the sagittal and coronal images taken
by the HASTE sequence with those obtained by turbo FLASH
during deep breathing and with CT images obtained under
deep inspiration. Clear images were obtained from both se-
quences, without cardiac or respiratory motion artifacts. The
emphysematous areas were demonstrated as low signal in-
tensity areas, as in CT images. The ratio of signal intensity
in the expiratory phase to that in the inspiratory phase was
lower than that of volunteers in the HASTE sequence. The
HASTE sequence provides useful information about respi-
ratory movement as well as about changes in the pulmonary
parenchyma when used for preoperative examination.
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HEMSEOARRI Tl & LCERESE, BB FH
(Volume reduction surgery : LLF, VRS)DSHifTa s &9
o TwaEY2, ZOHERGEZBRTA2Z 12X DR
KESHLIEE S N7 R AR O EB) 2 I+ 5 2 &
FHBICHEITS NS, FEEOMRTOBEEZ KO B 81z
FRROMERRISL D E B O 5 & SAIEMEREDO M A L, tar-
get areak 2 HYIFREDHEIZH 5.,

MRUIFES, MEEEHBE G T 2HAMEY» -7
A%, WPUESEEY 2B U CIIMEE O M B X L CIEi T
IZturbo FLASH (Fast Low Angle Shot) 12 X % [fgB# & &5
D) TG 2 S EOFERESRE STV 3,

FiZMEICBWTHMRIC L ), FPIGES) I X 2 HEFEE R
Jg B D] BHARTE & SABEPERTE 0O 5347 DT D3R B (BB T
EhE, FOTNEMFEZE Ftarget arealZ B D HIiHRED
BIZEMNDZFRTE, WAL LTHRZFBRICRD
/BoHrEEZLNL, 4, HASTEEICL D, ZOMEIH
HITTHE & 2 ) B SBE OMTRTEHEICE R & HE 2 S -0 Tt
5T 5.

MG EFHE

RITVRSHHDRiiGNE SR 8§l (B 7 6, Lotk 161,
62-75i%) LIEHRT 714 7 4 BI(BH 4, 22-27%) TH
5.

MRIIE1.5TDIB{EE A (MAGNETOM VISION, Siemens,
Erlangen, Germany) Z ] L, turbo FLASH{EE 4 SEBIC
HASTE X & F 2 SARET & R % =R T IC102 5 4
AWE L7, EERI 74 7TRBEENE 98B L
FIE AT, HASTEEDOARMB L. WiE/NF 2 —%13,
turboFLASHIE TIETR/TI/TE/FA = 11/300/4/15, HASTE#:
TIETR/TE = infinite/59, Echo spacing =4.2msec, Echo train
length=72T& 1), Slice thickness =8mm, FOV =400mm,
Time delay (X | BCIufiE L7z, 1 A5 4 ADAF v VERE
IZturbo FLASH#:T1.7sec, HASTEETI20.3secTH 5.
CTIZSOMATOM HIQ (Siemens) # L, AT 1 AE, 2
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ELHASTEE 2 B (n=4), Q)FOBEIZBVTIIR BRE L.

R[EOW HFEOWEE ECTE I (n=8) L7z, UL EDEH I
st BHE 2 AR EMIC B L7, (3)HASTEE TOW
S LIPSO ESELIIBZE L EERT V74 T %

B R

He#g L7z, R 2 B0 (LT ROI; Region of Interest) (1) FEMRE, MBI EE) i turboFLASHE & HASTE
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EHIZ, VRAE-FFERICIYVEERETCS . OHEHR
M0 E B X 5 BE OHICIEFED 5Nl h - 72 (Fig.1A-
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; RETH o7z (Fig.1A). (3)HASTEH: TOMEILIZ X {5550
DEALITFIEH TIRIZ L A LB L 2RO R 572 (SCR =
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Fig.1 A 72-year-old male with pulmonary emphysema. Sagittal
MR images of left lung were obtained during deep breathing.
A)TurboFLASH image at inspiratory phase
B)HASTE image at inspiratory phase
C)HASTE image at expiratory phase

There aren't any artifacts caused by cardiac or respiratory mo-
tion on each image. Cine mode display of all the images makes it
possible to evaluate the motion of diaphragm and chest wall. It was
impossible to differenciate between emphysematous and non-em-
physematous areas on turbo FLASH images. Whereas, the emphy-
sematous areas were demonstrated as low signal intensity in HASTE
images (B, C) (arrow)as in CT image (Fig.2). The signal changes
between inspiratory (B)and expiratory (C)phase in both emphyse-

(B) matous and non-emphysematous areas are not cbvious.
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Fig.2 CT image shows emphysematous change in bilateral lower lobe.

HEHEELRDL (GIEL P <0.0001, FFEUEL P <
0.05).
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L7zy =7 Y AT A 4 A05302msec & 9 FV i EHE
BTHEONL 2D, HRGES) T IZBVT b IELES) % £
BH B S TELZ LT TH o/, TDY—F >
A Idrefocusing RF/¥)V 2 % JEH 1M\ o — I CENINS
BI20BbERDOEE R B/NRIZT 5 Z EHTEET, 207

OMEREDEFTIRETELLDLEZLNS.
Z N E T dynamic CTIZ & Y FEILEH) 12 X ACTIEDZE

BIZ DT OHEY D 5755, HASTEEIZB VT b FEIRED
BEIEONL, CTORSELTHHERIZL A ETENZLY
F—WE CORERTELVI EPFBITLEN TV, &
AREF L RERET OMRITIEMRIZ L A O T hatiz e AL
%, EMEAICB) A ELHBETE . REREIC
BWTiE, SEREILEAADI L, B -REHH S H
THRWHEIRICB W TH PRI L BEFELDPD S VEHFE
Lol i, SEEF LACTEED R T A AEH
lemTd 1), FAEDHEE LB S 2T { TH ALY H
S7ZEEED B B A5, FUEIC & 0 HEFRIE A B 0 B Hh A
EINTWAELD, EFEMEEOHRRIA+T45THER
TiREVWhEHR LTS, 52, MEEREZED T &
MRIZHET 5 &, MBEO—EF DAL L TEL T
BEbALND. SBOBHHBEHEDTRESDS 51, target
areailbEDBEII L B E BN A D, EBEEEe LTRs
L7z, Wil L, HASTEHE 72 28 TMRIIZ
FERRNE, MR oNEES) 22 T EE OFEATTEETH
D, MEREOMRIRE L L THERE I ENG.
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