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Frs:

F£1 PXe, *Hefl ®Kr MEERILIRSH
Table 1 MR-relevant properties of '*’Xe, *He and **Kr

LERaRIN 1% i i 74 e . (MHzZ/T) KIRFSE
1%e 12 11.77 26.4%
*He 12 32.43 0.000137%
BKr 9/2 1.64 11.49%
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4 i< 95 (Chronic Obstructive Pulmonary Disease, COPD) &34 .

1 NEBAR AL He S f 5 (il B IR T R % . () fREEIE R, (b) 3 1WA A (FEVI TR Ay
132%), (c) "H ARG S (FEV I }983%), (d) =% WEN I A (FEV LTI A34%)

Fig.1 Coronal MR images obtained immediately after inhalation of hyperpolarized *He gas in a healthy normal
volunteer (a) and in patients with mild (FEV1 of 132% of predicted value) (b), moderate (FEV1 of 83% of
predicted value) (c), and severe (FEV1 of 34% of predicted value) asthma (d)™*”!
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SHMAIB NI PR EIEL N, SRR ADC AR M X sk K002 R s b Ak <
R FHTECRECR R, PR R SRR R E B AR, PXe f1H T HURS
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Fig2 Representative '**Xe NMR spectrum from the dog chest. The large peak at 50 is due to the gas in the

lung, while the peaks at 5197 and §212 are believed to arise from '“’Xe dissolved in the lung parenchyma and

bound to hemoglobin, respectively”!
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TR R AL BIZAL P Xe 5 S AHXTEDN; 2) MRS I asi, £ o8558 i, W
R AR K S B 5 A SH IR A 5], W IRAEI L2300 P Xe (1 T, AR H 4,
IR SEAR T . O T AR L 0] BT Ruppert 55 A HE HY T ) FH 326 436 Jok v VR R 5 A 2 it s 201
AU 1) ' Xe, I GRS P Xe 1B S MK, SRSZHUE AR I RS " Xe
ME3ES . XAk NI P Xe WALEER T L (Xenon polarization Transfer
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Contrast, XTC), it XTC 7572 AT LASRA S W7 fa3 il 5 5 2 P A1 S AR S i i ile Ak 127 Xe
BRI EEE. Dregely 25 NAE XTC [FERZ E, N T ZARE B H T A, M
MR T % 3 e 18] (AL ' Xe WAL B 72 X%t L (Multiple-exchange-time  Xenon
polarization Transfer Contrast, MXTC)J7V2%, F4& th sl 1F Bt - 2H 2Rt L i) i R AR Ak
B (MXTC-F)FIE bt T+ il 6 B 0 s v 18] 53 J5E 8 1) A=A 52 i s (8] (1) ~F- 77 AR AEL (MXTC-S)
AN RIS A0 3 FroR, MXTC-F 785 A PRt &5 20 A 45 S A R AL X
ADC BEFEIRRAG A CT Bidg 73153 145 R — 31, Muradyan 28\ M7 vk#E— 25 &
J&, SEELT SR A 2P Xe BeAb B 0 L (Single-Breath Xenon polarization
Transfer Contrast, SB-XTC), Jf H.RJ LAAEE AR I Al 355 A [7] 457 B 1) 2 T A AR L 7O

a) MXTC-F

ATATRTANT

(
(

)

B3 U AR AL ' Xe BB CT LB L. (a) MXTC-F i 53Aiifel, (b) CT iR, (o) &
Ak PXe ADC  (TERHSMRAE X SRAHAE R il 43 T
Fig.3 Results from CT and hyperpolarized '*’Xe imaging methods for COPD subject. The three imaging

techniques depict emphysema in the same regions of the lung, as decreased parameter values in MXTC-F (a) and

CT (b) and increased parameter values in ADC (!
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V422 R WU 14D 5 ¥ B AR T LA e il 08 2L 3 P 110455 5 A8 A S B i 38 52 46 I R R R
I, AESEAG I RGEA T, R AE BB R A RS 1 1 Xe LEI BT 046, 1999
4, Swanson %5 N\ 5 — B AL 2447 # 1% (Chemical Shift Tmaging, CSI)Xi ok &R A fili 8
RS P Xe T T BN RAG, HREIRREX A AR s S AT
ST X AR L R M (IR AR AL "2 X e 3 S A SR AR TN i 34 1 A2 e Zh g, Drriehuys 2%
NAE 2006 4EFI ] 1D it 58 A% (Dixon) B AR 45 A4 TE MG 55 Se R T IR 1 ' Xe 78
PR LN T ARSI, R SEEL T R ARAE L SUR I F B A AL 27X e F993 Ak
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18 . R FH BB AR i B SRATUI 21 48 A K B R (1 AR S BT REREAT R A 4 o,
B R A 2 Xe i AL TN L SR SR B DX 5 L i 5 4 A DX Sl f B DX, 3R A8
SR A BEARAT (il A58 B T Rk o A 1

B4 SEHALK BB ' Xe B S B (@), MBALURIEDb), MBHIR(e). L dit B ALALR
RAERAL P Xe HHOESHIR(), MHELRR ), MRBR O™

Fig.4 The control group rat airspace image (a), barrier image (b), RBC image (c). Model rat with left-lung

fibrosis airspace image (d), barrier image (¢), RBC image (f)®"!
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316 54 T ¥ & & #5314

SIVAA P Xe IR, iR I IR B RAL ' Xe RIS ASBIRAL P Xe 1S
SRAFI A SRS e - A S R

N1 — PR EERAES, Zhou EA$EH T FIH Hyper-SAGE (Hyperpolarized
xenon Signal Amplification by Gas Extraction)[) /7%, @i {EH AR 15 5 A RS
SHHAT BRI, TR A KA P Xe B 5 IE 10 0L L, AR A RS AL
% FRGRKHEAT.
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Abstract: Magnetic resonance imaging (MRI) is a nonradioactive and noninvasive medical
imaging technique, and it has been widely applied in the clinical diagnosis. However, using
conventional proton MRI to obtain lung images is difficult, because the proton density in
the lungs is about three orders of magnitude lower than that in other organs/tissues due to
air cavities in the lungs. Hyperpolarized noble gases can be used as contrast agents for lung
MRI. Spin-exchange optical pumping (SEOP) is a technique that can be used to enhance
the nuclear spin polarizations of noble gases more than 10 000 folds, which makes noble
gas lung MRI feasible. In this paper, the recent developments of hyperpolarized gases lung
MRI were reviewed. Topics covered include comparison of different hyperpolarized noble
gases used for lung MRI, unconventional methods for measuring quantitative parameters in
hyperpolarized gas MRI, and the most updated applications of hyperpolarized gas MRI in
assessing pulmonary structure and function.

Key words: MRI, lung, spin-exchange optical pumping, hyperpolarized gases
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