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Abstract

Middle ear cholesteatoma is a common ear disease, and its diagnosis and treatment often rely on im-
aging techniques. CT is widely used as the primary imaging method for diagnosing middle ear cho-
lesteatoma, as it provides detailed information about the invasion of cholesteatoma into the sur-
rounding bone structures, helping to assess the size, extent, and degree of bone destruction. However,
CT has poor contrast when imaging soft tissues, making it difficult to clearly differentiate cholestea-
toma from the surrounding soft tissue. In contrast, MRI, particularly Diffusion Weighted Imaging
(DWI), is more effective in distinguishing cholesteatoma from other types of tumors or inflammatory
lesions, such as differentiating it from cholesterol granulomas, inflammatory granulomas, and certain
fluid-filled lesions. However, MRI is less clear than CT in visualizing bone structures, and when cho-
lesteatoma invades bone, MRI may not provide sufficient anatomical details. Recently, the fusion of
MRI and CT imaging has gained attention for its potential to combine the strengths of both techniques,
improving the detection rate and localization accuracy of cholesteatomas. Research shows that CT-
MRI fusion imaging provides more comprehensive imaging information. By combining CT’s ability to
image bone structures with MRI’s superior soft tissue resolution, this technique not only accurately
shows the extent and depth of cholesteatoma invasion but also offers better soft tissue resolution than
either CT or MRI alone. This significantly enhances cholesteatoma detection rates, aids in precise pre-
operative planning and decision-making, and has important clinical value in the diagnosis and treat-
ment of middle ear cholesteatoma.
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1. 51§

B H ARSRT ALT B A A R R R A L b B R R4S Al AL S DA R R ARy ) PR T S5 A
WHHEEIAR. BT HERREERNRSIK]. WAREREEEN ., TR HRULEIE WY
5, BT AR, MHARRE T AEIR AR BB Ai e, SBUME IR, W2 BB 5 55 . Ak, A
HER 2 WA R IR T R B SR A BORAE TR B IR B2 Wi Aa T R s oM B2]. CT 5
MRI FARLE B LRI R EJA NS [3]. N T EEWREARAIES, Z2HEERBRERRMN
iz, EBEARME KRGS, AR IR A AERPE AT ARy e L
F AR, 2 TR FUE SE I e R mies th =R I Bl SRS W A FARTT 5, FRARP AR [4]. 23 1
&, MRI 5 CT fili & AR BORLE P B HRE R 2 W 5 a7 h R B R IR IR L. ASOR ZRIBIZ R
1 N2 P EIAR B AR R J v B8

2.CT 5 MRI Wit 5 FER

TSN R CTME N — M EZ RSB AEOR, fE£h B 2 Wb g 2 B [3] [5]. CT #%
AREA R Z R DR, BRI B KA R E RS . CT MR LA Z, T;zmﬁzﬂtﬂi%}%
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KARTT 23 N4l R $34 CT (Axial Scan CT). #2JiEF3## CT (Helical/Spiral CT). % /JZ#%)iE CT (Multidetector
Computed Tomography, MDCT). #/E3K CT (Cone Beam CT, CBCT). M H¢ CT (Dual-Energy Computed
Tomography, DECT)% . & I H-FL CT Wi, £ Z18jE CT (Multidetector Computed Tomography, MDCT)ii
1 % °F- T # £ (Multiplanar Reconstruction, MPR)F1 = 4 # #(Volume Rendering, VR)Fi A, #—S 45 THH
JIEE 98 i L R ] ] Jo 25 A P T ARG £ [6]-[9].  XUAE CT (Dual-Energy Computed Tomography, DECT)/Ii&#
REE S EEAR, W LAE A X 3 A 2R o A AL S5 84 10]

R CT HRLER AL 7 0 BA TG L i Ae sy, BHILE R RVEE T AL R %, T
VI I RS IE IR R R LR oy e FL S TR BRI DR R o REIIRIAE R — b LR 2L 4005 78 9 = R BEOR
A, UHAERINEUR R EN B, CT WA LRHER BoRfe IR, X 82 AL T A2 gusie
Ferethee Bbah, AR S5 R R R 2 PR A 2B A R A SO AR TR AR, CT ME LA it 2 8 1 5531
BEE.

AR B AG (MR (R L ([ Bl 235 #kee 70, oM BRI R 12 W 0 B B 78 =B (3] [11]. T1
BUSAZ(T1-Weighted Imaging, TIWI). T2 AL AE (T2-Weighted Imaging, T2WTI) §& % 4 1 ¥ 7 H T8 98 40
HLVRAME S S R BRI ZH 2R DG 2R [12] [13]0 JCHZTRBUINBUSRAR(DWI), 183 ¥ s /K 774 #icketE, wTBL
BB R IR R 3 B2 B AR, AT R 7 ME IR S5 R 2 A 2R L 98 R S5 A A8 [ 14]-[17]. DWI R
Y& A% 7 40 ] LL43 N BT T A% (Echo Planar Imaging, EPT)ANE{E [R138 *F- 1T %1% (Non-Echo Planar Imaging,
non-EPT) K25 [18]-[20]

EPT DA PRIE A% I RF U I DWIEOR, H 52 h T4, JCH AT HAIMUR X . 52
43 B [a1 9% P 1 1% £% (Readout-Segmented Echo Planar Imaging, RS-EPI) & 4% 4t EPI J7 51 1 itk fi, @it fietb
REEHRS, AT, =T TR EaFER, EE&H TV 21].

non-EPI DWI &35 B H Ji [71 % 4 HOIn AL 4% (Turbo Spin Echo Diffusion-Weighted Imaging, TSE-
DWI). J&#AYE figik B S P47 23 5 5 B BB 4% (Periodically Rotated Overlapping Parallel Lines with
Enhanced Reconstruction Diffusion-Weighted Imaging, PROPELLER-DWT)F1 {8 B IH- Bi R SR AR B H Jie [7]
B HOINAL% 4 (Half-Fourier Acquisition Single-Shot Turbo Spin Echo Diffusion-Weighted Imaging, HASTE-
DWD)% . TSE-DWI TEJ§ /> O 52 F0 G 505 b H 15 FE J7 ThI R I HH £4[22] [23]; PROPELLER-DWI 3 i g % %
PERE R TSR LG IR /D T 123 R (24] [25], T HASTE-DWI JUFETAR UG - BB R, EARl /2
2 KR AR[26]. IXEEHEOR ARSI 52T DWI ZENBNRIR 12 b () BUBVE AR e, RE S A B 2R 51
DX IR /N A A I o R IR 5 (271

MRI AN AEJE A58 1 58 Sr FNYE Bl oAl v B 03, IO AE 52 R 1 R TR 9 B R s el h R ILOE S5 R
MRI AN & Z AR AE TR B PESS F R AR e T AR 55 . BH T MRT 3 208 B S0 L Se g, AV
B AL, JCH R R ARYR (= 28 B S BT B BN, AT vt R W R 40 . X — BRI I45 MRI 7E
JEARREIZ W P AR 2 CT IRGEA], PATRAM R — BB A A2 .

3. CT-MRI BRI EFHAREB5IA

CT-MRI @l & AR M IE T OB # 2] 20 th2d 90 44X, BlE THENBAR R R S AR = H AR M Gl
J&, CT Al MRI [IR&IZ 8 ST RE. 75 1991 5, AL 5K Lemoine D55 R R TT[28 B I H T
CT-MRI @& IHER o B T s I T 45 GUiH SRR B R BRI, 648 H S Rl & H AR TE RS e A 6T
MIRHBAEF o R RAEARZ AR, AERA AR5 52 A X T8 B0 B AT g VR 7 SR R B 2L, i o —
RSB ME LA T B IUE MR 45 0 . T iX— 5, CT-MRI @& ARRIZMAE, #E3) T 28
A BB I AR R o
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FEIX — BRI R LA _E, CT-MRI il & BORIZH 5 2) HAR PR A 0, £ B 5 MRSk UM R
SR S BFEHET. N TR KE CT 5 MRI & H RS, I 5a IREA LR R 2 W i J IR,
CT-MRI EHERE & BORBCN T — P R TT o RIMBRM IR JG /380715, ¥ CT 28 i& ik
ZERIANTT S MRI SR AL GUE S RAT RS R HE A AL 5 [29]. A& R IR REIR T 1 CT BN H R
TR, SRR T MR B SR AR (e ek WD SEBILRT o HEJEL I e e ZEL o L A ) 4 £ e T
FIRRAK[30] o 3R T A AN BE 5 BE I T 3t 55 7= LI R 140320 v % AR 2 9 1 3 RE SR O Wi L S R B
S BRI S E B, AR ARIRIER AL 7 IS AR SRR [31]-[33]

BEAh, CT-MRI &S il & H AR AL A5 R A BB A 0 o (RO LA B B S Sl R VR A B B 2
RGO G s Rk, S BoR B2 5w 12 WU AR e, > AN B IR TR
JARE[34] [35]. BATHA AR UA B A RE LR CT-MRI fil& H RSE 5 AR AR 297 IR .

3.1. Non-EPI DWI 5 CT Rt AREFREBEEHH KA

CT 5 non-EPI DWI MRI [ & BRI 454 CT (a5 7R 5 MRI /ERA A0 H% L1
PR, PRAUE T SRS I B RE R s A2 A0 73 JA[36] . ZBORRES A RO AN AR S H 5 ] B 5 R &R, 42
 TARFS I HERA T, T AREAIEFRIEHE 7 HZ SRR [32], Wb T AL ERIRE FARAARE KK
U o B B 1) R A A B0 R A, 1% — 5 EAE IR R H (1 S 0 B oK DUF B AR L 4E TSE-
DWI. PROPELLER-DWI 7£ A [] non-EPI DWI 5 CT Hfil & ARSENE S 2 Wi 51697 IR

3.1.1. PROPELLER-DWI 5 HRCT B GRIAE AR

PROPELLER DWI #& —#f 3k [A] 3% F fii(non-EPT) DWI $iAK, £ B AH 89 112 Wb B EmEAEH .
PROPELLER DWI i3 % J; [n) # 5 R A A 2 U7 20, SR FH A SV e e = 8 AT e 10 U7 NSRBI K = 1R B afe
Hib RFEHL k 2 DA S E L, B2 D83 s A 5 D2 (37] S51E 480 non-EPI DWI AH L,
PROPELLER DWI F. A5 B &, JHARMALILE . 5. iashihad], =aERi/hE 2 mm %
AR R BURE A T T R I 18]

ZERLERAL AR, (B BB SRR, REREHE LAty 1) 7 R B R L, DT 7 I e 7~ E Al
KL I 5 e B B B4R % . PROPELLER DWI £ HL RS o] LU E AN ASF I b 8, (8T
T B 2 (Apparent Diffusion Coefficient, ADC){E, Jo i @AM IRE IS [A][24] [38]. HFHIFE 1.5T R4t
N, ] 256 x 256 FFEAIE Sk #26 ElINE, PROPELLER DWI 7t HEJIH 5988 (12 Wy b 27 He v B0k A
FESEME, 7 Més-Estellés F %5 18]1¢]— WU 7 H U PEAIRE 51 20 738 92.8%F1 92.3%. 4+, PROPELLER
DWI (3 T A0, A T34 non-EPL 41, $2TF TGN AT 470, HEH T g iE
AT 52 () 1E O o R, PROPELLER DWI A B JERER 12 W b LA R0HE A R S A 1 g oA

# PROPELLER J7 %5 CT @& AL G, H— 05 ISR 2GS . Locketz SE[39]H 7 &
/I, CT 5 PROPELLER DW-MRI [Jf& B FENH AR IR 12 W b i B0 PRk 3] 88%, T 500 F§ DW-MRI
() 75% Rl 525000 BE 1 TUMIAEL AN BH P FIEIIAEL 73730 8 88% 1 75%, ¥R T ER Ak ) DW-MRI. 7E X 7 S H
ANAMEE X IR, CT-MRI filA UG S #ER TN 90%, 1T S0 K] DW-MRI N 83%. 71358/ 3238 FH]
gl S A, B ARG B SE AL AERYE 2 BN 92%A1 100%, #E—IEB T CT 5 PROPELLER Rl &HAR
ERE AEIRT 12 W7 1 L

Rl A AR B AE R IR IR (AR BT LRI A & i 2 Wb B BB B RS HEDE A AR (R
PE KNS ESMICR, EARRBHEEARENTFRTE, TN TERESERIEEFARLS
HEE . NTFEHZRTFRNESE, @A CT 5 non-EPI DWI G AR AEA MIX R JFIERMEALR S E
RNMERR YR , 8 G AN L ) TR ER A, I RESRALIE IR (1008 ok e A, 02 72 1A i DX 4 ) 52 R T8 v 351
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BEAh, BRI AL T AR T 51 E AR TS WOk i B (1 32 T+t B B o

SRIM, SRS RE AR BORTE NG IR R I T BRI /1, e — e mR . 1%, REREEAR
L R BRI MRI BRI L [ TR SCRe, X PRI E A, I A& B RBOw Z1. ik, R
% PROPELLER J7 ZIEAG I 5 /N ki A ik, (H R REFER M) 34T bR, HR¥E Kasbekar 25 A [38]
1E 1.5T RG: - AR HE R A8 55 128 x 128 #t47 PROPELLER DWI i, 5 IFAL Nz, XAk
2 FRAR XS B N AR ORI R BU% . B, H1T-9<T PROPELLER DWI FIHTF 7R REAS B3/ HoK 22 N [al i
wit, HERIEE AN TP RIE, AR E SRR RS BRI IR G824 mZ AR 1 R S H
R, R HAE PR AR R VG

CT 5 PROPELLER DW-MRI IRl &AL &7 CT 6B PR 20 #ERF1 DW-MRI 7£ 4 41
R b U, R T E R (S WA e A v . X IR A RAAR 2 T A R TR
ROV FOREBE, 3 R ARIRE (0 T AR RRIRR 7 3R B T 3G JJ R SCHRe,  JUHAE 5 280 9 FH A2 R0 191 (1 A B
TR I [24] [40] [41]. BEBHBAR MK EARAL, RAIZEAA EBCAIRARR S WG H I EZE T A,
Xof B TR T 7 P AR R RS

3.1.2. TSE-DWI 5 RS-EPI BJEL B X 5 HRCT B GRLEHAR

TSE-DWI /2 %5 —F# non-EPI DWI ¥ 41, ##T HAh EPTDWI J5i%(41 RS-EPT), 7597 k17 B 5 A1 1%
REAEH TR R, JoH RN R Oy B2 A EME R BT T R B £ [42]. R4 RS-EPI 78 B
SRR R, HRTRAE SRR MRS A SR, R 5 R S R X IE[43] [44]. T
TSE-DWI it ik 5 A 2850 (14 O 5 ek /> 0B G Ry b R AR B2, 7 e ko 00 1) B vk AR S P R AR T RS-
EPIL. %40, 7E Wiesmueller M S5[23 100 5TH, P55 1) 7 B2 AR F TSE-DWI G500 12 W i Uk
AN 88%A1 92%, 1l RS-EPT HIHURRE 23 5N 68%F1 76%. Hitk, & RS-EPI 78 K1GIEM E A
#, TSE-DWI BT HAE A FER BRI Oy sz 1 ) b pbd, Gl @ uCE N IR 0 B k12 I i,
5 HRCT [ EUG R A .

it 5 HRCT AR H AR MRS, TSE-DWI SEIL [ BRI E 85K AN o, AT # iy 1 AR E Ar
FIVPAG RS HERS . 7F Fan X Z5[45]/0F 5t b B, TSE-DWI 5 HRCT KIS 4 RN & 7ENE g iz bt e b
T F A HRCT. BART S, BERHAN RBEEIL 96.0%, FmtEh 88.9%, HAZilE LARRHIE
2 T T #(Area Under the Curve, AUC)E. 3 /5 T B0 f# ] HRCT (0.924 vs 0.767, P = 0.0005). 1X—45%
R, SARRE BRI R R 0 S AR AU 7 T B A B P . thAh, G AR TERR R e AL
7 T VAR I A SR AR, AR AE STAM R4, AL T M X E A HER R BT 90%, S A2
B B — 3 (e 120 BN 0.934. 0.789 Fl1 0.808). i 15955 A5 REM% B K o sth 1Ak FEH B (K BB, 1k
NFRITERPEBSAE T BT, R ER R &AL R XN, 280G 3 BhIE A voe & 5k H
NEE T AR BMETAREANFE RS, WM TRENE, R TFARII IR 24,

3.2. B R HUN MRI (HR3D-DWD 5 Z RIRhE CT (MDCT)AIRES

% T non-EPIDWI 5 HRCT (2R RELG 4L, A HARGUH 1 EBHR R G T77%, Wk &7 #R 3 =4 i
T4 (High-resolution three-dimensional diffusion-weighted, HR3D-DWI) MRI 5 £ Z#Zjie CT (MDCT)5414. %1
YERha, Tz BT RE AR SR AR AT E S AR RI[46]. HR3D-DWI A AL 48 DWI 78 G 7 87 1 B A B 2%
fE#s. B4, HR3D-DWI S fit | 5 s 7 e i) =4S AR R8s, A SEhnis . #lan, 444t DWI iRER
OGP HHE B, 1 HR3D-DWI AT BLSEELE /MR RO, S 3 1 R A1 20 HE 3[47]-[50]. ik,
HR3D-DWI 3% F () 505 X0 [y B3 47 51 9% F5 471 (Turbo Field Echo with Dual Source Dual Echo, TFE-DSDE)
FPAliEE 2 A 180° Mk B 5, /b 1 i ZR s rsemm, AR TEEUNS1]. M2 T, 4% DWI dn
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VR R 18 35 P 1] B A% (Single-Shot Echo Planar Imaging, SS-EPI)% %) %% BIREBUR T, SEEEG K
B, JUHRAEA R IX 5[ 23]

I4h, HR3D-DWI EL A % = 15 1 L (Signal-to-Noise Ratio, SNR)FI%i E 14 7 Lb (Contrast-to-Noise Ratio,
CNR) [52], HAFEUEEINEMW, 15550, M s, T B R n s . &R R G 7
[, HR3D-DWI &4 e =4S RBIR A 08 5 @ 0 % CT BURHEAT ARG, SR 0L 58 41 ) e
FE, TWENRERFARIRIFIGIT Heik[46]. Mitks DWI TE4r HE MG R & LIRS, "TaEa 38y
CT E& flA iy tH BLVC A A B35 JE 25 2 1 ) R

% JZU8)E CT (MDCT), 4% 256 HE CT. 320 HE CT 2%, 4k AE i HEAH AR (S0 4P vh 5 21 T
J7iZ N e MDCT 385 22 HER N #8745 I 18] A R O 22 PRGBS B A B v 1) 223 [R) 40 1% 22 R RS 2 )
fiE 20, PR BB IR 2 W S OR BV T B A . B, EVPAE T E BRI . RGE
BEBIAERRT, MDCT BRI M /i AR A, AMRHEE AR SR g HErf R AT ER [6] [7]. Uh4h,
MDCT BE LRI (8] P 58 B, AR 8 e A 2 A o AN R, KR R T R A P 28
() LE B R ), BICREMESCIL A R o, PRl TSRt VP A B A v B R FLR X8, IR IR YR 12
SRt AT 15 B8], fEJGAFEHARTTH, MDCT SCHF 21 i H @ (MPR)M = Z4EH 2 (VR), AEHS A
FE B E2005 A R T3S S e 5 ] 5 /A B 9C RR[9] 0 Tt PRASE FH SR DR AT 10) L A A B T3 T 7 1 =5 JE AR P il
INEEOL, MBI L W iR B AN E I SR S Rs, RN AR R 7 R e R Bk R [53]. AW FREY,
MDCT £ HJH JR98 12 W v B B a RO AR e, G A DAl IE TR A Q[ & LR IR I, 256
CT MU RTIEE] 100%, FEEZ MR 94% L E RS2 Wi #5628 [54] [55].

DA Ex Seff 5 () EREAE MDCT 5 HR3D-DWI BOAH SR 2 Wb AT ek B TR, Wiz
RS B R G R B E WA G2 —. B IXFELE T, o DAE ORI HE R I R, RS HE VTS AR TS
JE AL B . flE IR B SRR S T30 O A ZS & IBOR, i DR 85 T 1 P R A 12 ARG 4
FEo AL, RE SR A AT SRR A By, 38 BRI A B AR KPR A CRAR B 1) P8O 55

ZRG B ARAEAR AT NENEIR & ATV AL HR I 1 225 A 35  Yamashita 55 A [46] 0 — DU 7T R,
Rl G AE 1 e NEL IR RE (10 90 L RO A7 B T ) AR IR IR B T 87.5%, B = THRMUE A CT #2151 29.2%.
Ah, BRA G R B BRmIMEE3E — B (e H8 0.881), KIZEEA RIGFMES AT S, A
I R A SR B — SIS Wi g 3. JCIAENRRI8 i AL R OC E A ] X (i == . FLR . IRBREEHIAL),
A BRI T B i — 8k . RGBSR A SR TIE T I A E R, AR TR A EN
FARERAL(AN A BB T AR), e il &R0 ] 1) AR B B 205 S PR, 2 BORFE N ISR TR i
SR oAl B B3 B R AN B

3.3. HERRE BN MRI (CMDWD5 CT KRS

KA S BOINA 4% (Color-Mapped Diffusion-Weighted Images, CMDWI) & 1 H 7 1L J k22 2 23
f*) Tomoo Watanabe %5 N[56]T 2015 4 H I —Fhsh & 7 2 Ml 2 QHE AR IZH TH, FEH TR
PEAT IR A B XA EARIE IR 1 mm 32 A RS T BUNBUSAE (non-EPT) -5 4 3L 4% vy 1
#(Magnetic Resonance Cisternography, MRCO)AHZ: &, FF M IR (BRI A0 B, A= Bl iR 46 1% 0 B Oi ik &
% (Color Mapped Fusion Images, CMFI), M54 CMFI H 312 MRC £l 5 G Mk . X PR BE
SR BUE B U 5 TR 7 R IR, SRR LU, AR R XIS IR H R
() PR 22 e BE A i, A TR ARG R A i A2 X 5 CT e 8dEfl G 5, CMDWI-CT 24 1EH
fg R s A R B B 2 e M . BT FRR (57, SRR S I ERER SR, EEE. ARSE
X3 F4Y S A o0 R T 2 TR0 R 90%, HEE X 3L TR 3 100% FvHERf 14 o 3X — e P B T K5
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[ RIAIAE

FIWTR L E, D ARFRZE . A, CMDWI-CT S8 FARBAZIE R L it TR HESCRE. filan, xb
TIRZNERRR, HEFEOL Sk 54 H N 8% F R (Transcanal Endoscopic Ear Surgery, TEES), 1%} T-H4 = H
REdRE, RGBT A0 B2 15 75 2L 8 U5 4l B R (Microscope-Assisted Surgery, MES), M /> FA
PR FF 328 £ o 5 TR U7 8 o BEBORFEAR BT AR R 4 7 S RG o5 B, A B s> R b g A2 i 5,
i F ORI IR, AR EE O, JCHAE R AR B R IAE R, BT IR R A R 5

3.4. T2 MR &(T2WI)5 DWI MRI f9RL&

B & AR T CT 5 MRI 44, E65 MRI 5 MRI 44 . Bl T2WI 5 DWI ) E& f&b
Gy 1R G R AE NG 8 LRI A T VP A J 0 5 e (R v e 1 AT A% i [ 140 Fan X 55 A[13]8)— D
BF 7R = 4 5 3 T 3% HRCT. DWI Al T2WI 5 DWI #H47 -G R4, IR 5 4 Likert PE2britE Xt
EUG R AT AN . 45 R EoR, T2WI-DWI @l & EUEERE A8 e Ar i i 5 CT-DWI @A B
2, AFEFLREIX S U PR =, B A i BRI IR R SRR E MO R . IAh, T2WI-DWI & BB
(AR R AG TR A T CT-DWIL, U AE 7 L8 At 350 200 15 7 THI 22 I 58 o s ol

AHEL CT-DWI, T2WI-DWI @il AR CT 4141, AT G 7 i 4R ZR 85 (1 XU, & T8 32
FINEE, FEREXT T AE ST CT B s . I, XIEARE D O 8 5 s et mAs
B JoHRAE R RER AR S B b, T2WI-DWI fili & 5 22 30 H 5 ot 00 338 7 PR 22 4 1

& T2WI-DWI it & BE BA B N B, (HWfEE—E R m R . #la0 T2WI-DWI f@h & EE
(A28 R A KRR R T AT FA 5 188 % 11 o B R PR A R AR RS 58 TR M 8 B R R KPR B L T
AT e JCVk B AR R

RRTT S, T2WI-DWI fle BURTE R ISR AR BT VE Al b B8 S AR, JC AR e A v 1
gD b i 2 R I AR . SR, MRG0 AR S 4 AN R BR A4 AT 75 3 — 20 st BRI,
DA FEBE V2 B PR S e e IR

3.5. REJ CT 5RE DWI B4 &

EUE R A BOREL 0] LS I (A1 4EFE, AN [R] I [R] B B ) BUREEAT Rk &, A Fe e ¥ AR s 4 e
CT (HRCT) 5 A J& A [H1% i3 B MRI (Non-EPI DWI)HHAT 58 &, DAMERf & AL hk A IR IR 58]
GRARGAERBAA G GEE, #5% THING CT 394, MR 7 HRE, Bhlk LHEMERSR
. BEE TS HAR[59] [60], JUHIEH TR EKIHBE U R, [FR, RATHRCT 55 DWI 45
GBI TR AN AR B AL HERTE . Biltn, Alzahrani M Z5[S81AIAE ST 10 BIARJG CT SR h HAE
SEI RS, DWI 58 E BRI T 3 1R AR AR, Il — Ik F ARG E 11X S 51 i s 1 o
HHA NG AR 5 Z B T TSR SCR, N IR T ARG T E KR, WBIIRREE A
TR, FRRD AN BERTFAR.

3.6. CT-MRI Bl{&Rt & AR EBRYE

CT H MRI GRS HORERE B OUISAA EEE L, HMfAE SRR 8%, BEREH
JE M MRI 5 CT HARBE BRI EZEIEIR[61]. BT CT 1 MRI UGS EARE, SEAES P, Xt
PO T T AFAE 22 57, ARSI A IR, A 5 MBI R 2, B sena i & BRI B (62]. BE&
B BRI TR B ) — D EE R, SR G AT RECIE R SR AR I E B AE, SRS
JRIEIR R T SRS S, il SUESE, W TSR TE[63]. FBRICHERCRIEEA BB
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AT IR [64]0 3 5h, WDV EE AR th SRRl & R MR, CT A1 MR B R e 75 A Dy 52
FERE AL PR RE S M LB NSO, SEIEBR B RIS W5 B 03] e, ImARIE M PE 2 — 4
AT R L, AN [R50 B i [0 5 SRAMEESRAN R, A1 5 5 AR AR M [R] I i A2 S S8 AR [
MR, HEGEE G R2 B RCRAE — R BT B A IR M B RN, AR B A 0 i i R
i T REAFAEZE ST, UM T R VE AT — BiE .

4. &g

CT 5 MRI 4 fb & HRTE A B AHARR AR 5 e AL A AR R I i R 38 . ik 454 CT X
B G T )5 7 PR A MRI AR SR 0 BB, X —ROR B SR S IS s 2 W5 8., FRl e fE = 44
il Rt . BARTT . HRCT 5 non-EPI DWI HIfl &+ A (W PROPELLER-DWI A1 TSE-DWI)fE %
A 1 8 A7 IH AR B L T A 25 A PR O 2R, A2 SR 28 A9 AR A 1 LG 8 P ks DO b R B0 17 2688 v PR AR APk
e A, PROPELLER-DWI IS Ik 2 2l st AR FHR A ZINT LU EE, ARAk 1 7L IS FH ok i 55 O
AL AR R s 1 TSE-DWI @ —3P 4 & 7 AL, NARFIVHAL AR BRIR ML T B2 S0 RE . It
4h, HR3D-DWI 5 MDCT Wil & AN =455 BOIAGE A ) = #1232 5 Z HERI CT & 4589 BoR e
S S, NEFRGIVEAS IR T E AR A 7 IR AR S S, A B TR oA AR B AR I AR AR
AR . CMDWI 5 CT BIRE B FIRER I Sk B2 Wi i i X PMPEOR BE 821 5 2% 09 HUE B DAL
e G T EAR R 7 R IR, RGO LR, AR AR X T A 4 T ) 22 R R A
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