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ABSTRACT

Objective To compare the image quality of turbo spin echo diffusionweighted imaging (TSE-DWI),TSE-
XD-DWI and TSE-XD-MV-DWI in nasopharynx imaging. Methods From January 2021 to May 2021,55
patients with confirmed or suspected nasopharyngeal carcinoma underwent nasopharyngeal MR
examination in Nanjing Drum Tower Hospital were retrospectively collected. There were 34 males
and 21 females,aged 54.65 +14.73 years. There were 25 patients with nasopharyngeal carcinoma
and 30 patients with normal nasopharyngeal mucosa. SNR and CNR of nasopharyngeal DWI
images in TSE,TSE-XD and TSE-XD-MV groups were assessed using paired sample t test. Qualitative
assessmentwere evaluated using Wilcoxon paired sign rank test. Resuits SNR in MV group (6.29+3.30)
was better than the other two groups,but there was no statistical difference between the TSE-XD
group (5.90+2.46)and TSE-XD-MV group (P=0.237). CNR in the MV group was significantly higher than
that in the other two groups (TSE: 19.08+10.67,XD:25.70+10.64,MV: 35.74+16.35),and the differences
were statistically significant between each two groups (P<0.001). Qualitative results showed that the
image quality of the MV group (4.75+0.52) was also significantly better than that of the other two
groups (TSE: 1.85+0.49; XD: 3.23+0.67),the results were statistically different (all P<0.001). Conclusion
DWI based on TSE-XD-MVin nasopharynx can significantly improve the image quality.
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(5.90%2.46) T4 I FER(P=0.237), TSE-XD-MV4HXTSE-XD4H SFEERTE) 2Imin38s 2min4s8s 2min54s
&2 ZHDWIBBEM R ERDNER
TSE XD MV P
TSE-XD TSE-MV XD-MV
CNR 9.08%+10.67 25.70+10.64 35.74+16.35 <0.001 <0.001 <0.001
SNR 5.09*t1.66 5.90%2.46 6.29%3.30 0.001 0.001 0.237
EMEDH(S) 1.85+0.49 3.33%0.67 4.75+0.52 <0.001 <0.001 <0.001

TSE-DWI TSE-XD-DWI

Wl

TSE-XD-MV-DWI

(k

-

2
)

(]
¥ @

i A A
*GN ';“ ” :

=N s

Bl RMBRAFTEE. ZHANWIEGP R BRM TREAMEELTENE (5. B2 —GlE¥ARR
] Bof g B4, TSE-XD-MV-DWI B fz R LUl B4R 5, & BI04 E T4,

®3 ZHADWIEGREESTERDH

EWFD TSE XD MV
1 23 0 0
2 83 6 0
3 50 4
4 0 52 17
5 0 2 89

4 3t ¢

BRI SIREDWITE, AARREPI-DWIRIZH NS, EHIH
FITSE-DWIRIREEIET,, EMikayamaZsauRfzceh, JESSTSE-DWI Bf&
SNRAZCNRIFLFEPI-DWI(EMIER FARCNR: 22.3 +5.7vs9.35+4.7,
P<0.001), EBTEMSMTRNEAE R, MAHRFHIELT X
—5, BHTSE-DWIERITEREAE 129, BAHELEHN
BEENHE, (BRI R E RS AR RE,

TSE-XD-DWIRELATSE-DWIRFIHFARIR, —ENXFITE
SRUBRERARRE, SN TTSET SFA B IRES
TARB(LREMN S . EHMTSE-DWIREMXYE(MX elimination)
B EERERER— RSN S ERES, XMhEE
BRI SIR PR T AL9—1E; TSE-XD-DWIRIFEIBRIET
2SPLICE™ " #ZRIEFFITFIAZTIERES, MAEER

42 -

Bo ENXEIRFSHEIRHITRYE, RF7EREY, ERH
RFSTSE-DWIAELL, TSE-XD-DWIFFIMET BGHRE, MKRIE
RS RPN TA UUE B TSE-XD-DWIFFI7E EFMTSE-DWIIES
129 (L. L F2. TiEsh i) &M L, TSE-XD-DWIFRFIESE
&1E3-49), BERSTEGERILRESNG, FERRTEE
ZEN—HMRE;, EESMERBERTSE-XD-DWIEGE LR
EBBICNRIZSNRIBAE & FE4ETSE-DWI,
TSE-XD-MV-DWIZFETSE-XD-DWIFFIER & Bk, &
BUARMIBURIE T 5 TSE-XD-DWIFEE, B EKTIEER AR TR
EHTSE-DWIK TSE-XD-DWIRA&H /R (Cartesian)FEFE A I :
K= Bl BIRE ZE 38 N AT S #RIE FE ; TSE-XD-MV-DWIEBXZE
(Multivane)BiEZE A= Kx - Ky FE#E R HFITLARMN (fekk)
£HFFAME)FE, CUMAEERNBGPRIENESE, &
Wiz AR ERE— P R—ARGHEINE R —BUE # TS
RIE. HHEBEDEE(MV percentage)100% BY, RS FKERTE]
ETHENEERAAEPRERE, ZHAEAEEA, E1RET
i, REMEEK", ZHREMY percentageitiF130%, &
KERT A TSE-XD-DWItEHN6s, BSNRRCNREBERS, HATE
MR EEE NS, WEIREEERRNELS M EREE, TSE-
XD-MV-DWIFFi#—F & 7T HSIF, 1257 B&gERt.

(FHE7210)



hECTHIMRIZE 20234028 215 $0257 S 5516087
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ICAZE 0.64£0.59 0.99£0.31 0.044
ICAf2 1.42%0.70 1.15%+0.42 0.180
dICA -0.38%+0.31 -0.12£0.24 <0.001
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A ICAR. ICVE(ZAE. ZVE): h. EMKERLMAERBIREE
HMIEFFE), ICARR. ICVR(ZARR. ZVEE): =, BHRXHEARIMIE KT
HABRE(BRREFFE), dICA. dICV(dZA. dzV): shE#RkERmML
METALRBURE SN ARRE(BRRFFREE,

AR RMRETWAECTHERA MR FFHE ST EE
FARBTEENN, ERRBPEMRTBMLEET ZENFRHEAR
NEMET—EER, WREEMEZIE —ENE.

ZMRERYE: (1)EFEER, ANMREEETART
AOLLE; () TFHURE R EAERMARNETRRS S
BT BEREITILR, ()W FMB TR R E=HM &R
g, EEREARNML.

44
XRECTHAE K B MR F 7 S E R A3 T PR aF B U=
UE—ERE LN T REEE TR ERRE—ERNHED.

k]

2EH

[1]Tanner N T,Dai L,Bade B C,et al.Assessing the generalizability of the national lung
screening trial:comparison of patients with stage 1 disease[J].Am J Respir Crit
Care Med, 2017, Sep, 1, 196 (5): 602-608.

[2]National Lung Screening Trial Research Team,Aberle DR,Adams AM,Berg CD,et
al.Reduced lung—cancer mortality with low—dose computed tomographic screeningl[J].
N Engl J Med, 2011, Aug, 4, 365 (5): 395-409.

[3]1Barnett P G, Ananth L,Gould M K.Veterans affairs positron emission tomography
imaging in the management of patients with solitary pulmonary nodules (VA SNAP)
cooperative study group.Cost and outcomes of patients with solitary pulmonary
nodules managed with PET scans [J]. Chest, 2010, Jan; 137 (1): 53-9.

[4]Snoeckx A, Reyntiens P,Desbuquoit D,et al.Bvaluation of the solitary pulmonary
nodule: size matters,but do not ignore the power of morphology[J]. Insights
Imaging, 2018, Feb; 9 (1): 73-86.

(510 H M 28 5 CT R oz i o B & R0 (85 — WO [T). A AU 44 35, 2020, 54 (7): 635—
643.

[6]Son J Y,Lee H Y,Kim J H,et al.Quantitative CT analysis of pulmonary ground-glass
opacity nodules for distinguishing invasive adenocarcinoma from non-invasive or
minimally invasive adenocarcinoma: the added value of using iodine mapping[J].Bur
Radiol, 2016, Jan; 26 (1): 43-54.

[71Chu Z G,Li W J,Fu B J,et al.CT characteristics for predicting invasiveness in
pulmonary pure ground-glass nodules [J]. AJR Am J Roentgenol, 2020 Aug; 215 (2): 351-358.

[8]Zegadio A,Zabicka M,Kania—Pudto M,et al.Assessment of solitary pulmonary nodules
based on virtual monochrome images and iodine—dependent images using a single—
source dual-energy CT with fast kVp switching[J].J Clin Med, 2020 Aug 4;9(8):2514.

[91Sun Y S,Zhang X Y,Cui Y,et al.Spectral CT imaging as a new quantitative tool?
Assessment of perfusion defects of pulmonary parenchyma in patients with lung
cancer [J]. Chin I Cancer Res, 2013, Dec; 25 (6): 722-8.

[10]Zhang Y,Cheng J,Hua X,et al.Can spectral (T imaging improve the differentiation
between malignant and benign solitary pulmonary nodules?[J].PLoS
One, 2016, Feb, 3; 11 (2): e0147537.

DM X, %K) . Revolution CTRERE AAREA KA BB il 45 5135 Wi 00869 BB 22
[J]. A EICTAMRIZL 35, 2021, 19 (6): 58-61.

[12]Kar§aa1t|ncaba M, Aktas A.Dual-energy CT revisited with multidetector CT:review of
principles and clinical applications[J].Diagn Interv Radiol, 2011 Sep; 17 (3): 181-94.

(U3 B, BRI, AR, . Ak ECTH A EORTE I R Bt 22 R0 W7 b 941 551 K 1] 5L
At A, 2015, 31 (3): 473-476.

(4] 2036, 23, 4WA, . CTHEL € B 007 xR0 5 8% 69 % 51 % Wi e 0] A 52
¥, 2017, 32 (3): 237-241.

[15]Xiao H,Liu Y, Tan H,et al.A pilot study using low-dose spectral CT and ASIR (adaptive
statistical iterative reconstruction)algorithm to diagnose solitary pulmonary
nodules [J]. BMC Med Imaging, 2015, 15: 54.

[16]Zegadto A, Zabicka M, Kania—Pudto M, et al.Assessment of solitary pulmonary nodules
based on virtual monochrome images and iodine-dependent images using a single—
source dual-energy CT with fast kVp switching[J].J Clin Med, 2020, Aug, 4; 9 (8): 2514.

(WfsHEA: 2021-10-25)
(RITREE: fAEE)

OO

(LEF 42 10)

ERARBIRMYE, F— KX SREBENREIL B HFEITIF
fi; 2 REBRBARUENERCEE=TMFIFNER. &5
HRFRA R X B9 S HH & B SEREAT IV, RS SoSER
Bl AR 7 BIRY S IRfE B E a7 RE TN

AR T ZHDWIFFIE S ERBIR B, ERATSE-XD-
MV-DWIF 5B E R & IR ER N 2 0 72+ B R &KbY Bl B PR
TEMOEM L, KERSEBRL, FEBHHEREREMNE
i, BENTFEWBHNEHHNETR, NIRKIZETRME T ENEH
BYLRRARTIEET

2EM

[1]1chenevertT L,MeyerC R,MoffatB A,et al.Diffusion MRI:a new strategy for
assessment of cancer therapeutic efficacy[J].Mol Imaging, 2002,1(4): 336-343.
[2]Huang M Q,Pickup S,Nelson D S,et al.Monitoring responseto chemotherapy of non—
Hodgkin’s lymphoma xenografts by T(2)-weighted and diffusion-weighted MRI[J].
NMR Biomed, 2008, 21 (10): 1021-1029.

[3]Charles-Edwards E M, deSouza N M.Diffusion-weightedmagnetic resonance imaging
and its application to cancer[J].Cancer Imaging, 2006, 6 (1):135-143.

[4]Verhappen M H,Pouwels P J,Ljumanovic R,et al.Diffusion-weighted MRimaging
in head and neck cancer:Comparison between half-fourier acquired
single- shot turbo spin echo and EPI techniques[J].AJNR Am J Neuroradi
o0l,2012, 33(7): 1239-1246.

[5]Mikayama R, Yabuuchi H, Sonoda S,et al.Comparisonof intravoxel incoherent motion
diffusion-weighted imaging between turbo spin—echo and echo-planar imaging of
the head andneck[J].Eur Radiol, 2018, 28: 316-324.

l6] ¥, TEHME, RS E, & B3, 0T MR 77 1 by B HORAEBUR 5 -1 B 3y
FAATR f BAR 3 B H 8 (0 BEIME (0] o AU 5 42 3, 2016, 50 (8): 586 ~589.

72 -

U7IB R a 3E 3R ] 43 307 SKxd Bl P30 W g I AR 1E [0 ] . P [ CTAMRI ¢
,2018,16(11): 33-35.

[8]1Cao S M,Simons M J,Qian C N,et al.The prevalence andprevention of nasopharyngeal
carcinoma in China[J].Chin Jcancer, 2011, 30(2): 114-119.

1R, ZH &, 77, % TSE-DVFF| x4 BB RmEG LB NEI]. ARE
[5%, 2018, 18 (2): 301-304.

[10]Schick F.SPLICE: Sub-second diffusion-sensitive MR imaging using a modified
fast spin-echo acquisition mode[J].Magn Reson Med, 1997, 38 (4) 638-644.

[11]Zennaro M C, SouqueA, ViengchareunS, et al.A new human MR splice variant is a
ligand-independent transactivator modulating corticosteroid action[J].Mol
Endocrinol, 2001, 15 (9) 1586-1598.

[12]JunichiroS, YoshinoNorio, OkochiKiyoshi, et al.Tissue characterization of head
and neck lesions using diffusion—-weighted MR imaging with SPLICE[J].BEur J
Radiol, 2009, 69 (2): 260-268.

[13]Tsuyoshi Ohshita.Basic examination of an imagecharacteristic in Multivane[J]
Nihon Hoshasen Gakkai Zasshi, 2011, 67 (10):1298-1303

[14]Thoeny H C,De Keyzer F,King A D.Diffusion-weighted MRimaging in the head and
neck [J]. Radiology, 2012, 263 (1): 19-32.

[15]Yoshizako T,Wada A,Uchida K,et al.Apparent diffusioncoefficient of line scan
diffusion image in normal prostate andprostate cancer——comparison with single—
shot echo plannerimage [J].MagnReson Imaging, 2011,29 (1): 106-110.

[16]Vandecaveye V,Dirix P,De Keyzer F,et al.Diffusion-weighted magnetic
resonance imaging early afterchemoradiotherapy to monitor treatment
response inhead-and-neck squamous cell carcinoma[J].Int J RadiatOncol
BiolPhys, 2012, 82 (3): 1098-1107.

N7 ER A, 9 8, 215 % MRUFREOI AU (o B 8 T4 0 69 SR A 52 [J]. o I CTARMRI 42
&,2017, 11: 45-48.

(WFsHER: 2021-08-11)
(KEXF4REE: B 05)



