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Abstract

Malignant tumors (cancer) are one of the most important causes of threats to human health. A
comprehensive understanding of tumor biological behavior and clarification of the mechanisms of
tumor development are beneficial for us to develop comprehensive strategies and measures to
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deal with the increasing threat of death from cancer. Extracellular matrix (ECM) is altered in the
biochemistry, biomechanics, structural composition and distribution of tumors, and it is involved
in promoting tumor cell growth, invasion, metastasis and angiogenesis, and it resists cell death
and drug diffusion. Extracellular volume fraction (ECV) can quantify ECM, and ECV fraction based
on imaging examination has high consistency with ECV on histopathology, which has the advan-
tages of non-invasive, quantitative and reproducible, and is widely used in tumor-related predic-
tors, histopathological grading and differentiation, recurrence and metastasis, and efficacy as-
sessment, etc. In this paper, the application of ECV in tumor-related fields is described and sum-
marized.
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1. 518

T R e ) e EBR E BB TR IR 2 —, PR S T AEZH 4 (the World Health Organization, WHO)
2019 ERIMNTT, R 183 MEF 112 ANEZK 70 LRI T E— B KAEH . IRAESR, HE %
PSR AR FAIBE T R 5. A SR [1] [2], 2016 | 2020 4E1A], o E i B & % 6 A 406.4 73
BB 457 J5, FETIRBIM 241.4 Ji3KF) 300 Ji, WA NMERE. #Ha@urink 7 B RS fd.
I, RN T RRIIR 1) AR R R AL 1 A TH R RIS A M S 4t S 2T R AL DA M —

4 fu 4P E 7 (extracellular matrix, ECM) & BT 3 4L ZFN 48 B (W AR AL O A G 7y, 2 2 A AE A7 AE
(LA, TAERIE, MARANE RN AW ). SRE R AL R AN 3]. Gk
T8 ECM Z St A A K . 1228 . B A, mHIRTgn s T mesydia4]. ik,
RN T f# ECM 5 Mg LM 34T o B e IRV B 2R &y B B TGRS T J7 %8, 2K B ) i A
EHA[5]. 72 H TR IR SL B, SV B 22 A A TSR 2 DAL ECM (IME—SAndt, HE & —Ma alff,
AAAEBRE AR AT Re S RS IR AR 5. IR ACRESE U, I HLIH LS 45 SEDR il AR AR AU 5% 25 AN 5] 47
HES, Bk, FE—FMIEA. dEiHER0 ECM -4 5 E B A Ik RS2 bR & . 40 i AMAFR 70 3
(Extracellular volume fraction, ECV) & IfiLE* 4N B #MA AR 73 H50RN 87 P 23 18] 4 Hi Fi, AR 8 1 1a) 53 25 1]
ECV mI LUK ECM #EAT &AL, F H DART I AR BITEA [F s b ECV ¥ B n(e] [7] [8]. T84
FRA VM ECV 2 HOTF ECM S5HZUR 2 W) ECM 25 R B A B m M —FE[9] [10]. AR I
BEE T XIE T R ERG AT ECV 43 BUAE 8 AR 5S40k 1) B FH 3

2.ECVIERN

M PR _E S AR o 7 A5 ) A S AR — PR A 71, e D A 5 REAE 40 i AN AL 2] B (0
FEIMAET Y o I e 4 2 1) ) T B2 B S A 5l L 81 40 M N A ik 381 SR 2 (B~ I A ) o 72 SR X A S
[i) J2 T8 1) 3 B ik DX e 8 B I 48R [X (Region of interests, ROIs), Firv, 76 3k X %k ROI f8E T i
BE, 7E 8 X I 35 ROI B 3 FF P8 P 3B VR ZE X RS I IX, FFUSCERFTA B S5 1 R P ¥ AL 40 i LG 25 (Hematocrit,
HCT), il DURYE L R AR5 H ECV: ECV (%) = (1 — HCT) x (AH U/ AH U ) x 100%, FH: AHU
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s T AHU s 73 3 72 A 148 I AR 1) 88 RO JZ 1T 2 31 ik RO CT AL 25 1411 CTE I £ {E [ 1]

HAT, T Arsefhtt ECV M /M Tl ARE BA R AR AL, AR FLE UONLEXS U )5
3 M AT A TR R R A S ECV, HL 5 TR, E R A T JE 3 L AR LR
4 5350, 10 43-ph-EE A T A TA)EEAT P-4 A A4 SR 5 ECV 4381 [12] [13] [14].

3. ECV 5B Fin B FHE < B B F

Nishimuta ¢ A\ [12]/I0F AL 45 R, B T-FHATRAH A3 58 CT HTHE i ECV mlae 2 —M BN E
Je PR e 42 28 77 20 (pattern of tumor infiltration, INF)FIA N AW0ArEY), X FIET G A EVEE
X EEAS IR AT AR AVEVPAT R3S, IF B S W BB TR AR A A L B R B = M, AR IR AR
ST RIRMES % . FFREAL S8 T R 2006 21 AL O 28R 3, 1% P4 o % (hepatocellular carcinoma, HCC)
M EE GRS R 3, Bak 55 [15] & B A7 I A4 3K 453 () XURE CT (Derived from dual-energy CT, DECT)
WL FECV PFArJr i 5 BE A I R A2 A AEAE O, IF B2 L & B 5 LRE (Liver-related
evente, LRE, BT Dh i S A QA2 A4 A1 HCC) AT T IR 22, ' BE % B A v b U0 MR 1) LRE FRO RV
DU I3 B 5 PR 52 It 2L I PR DA A s A 20 2 1) SRS

4. ECV EFMMEHEARES R A HORA

ST AR Zh A 3 CT H B RAER (MR BRI E K ECV S B LF 4E(b BRI DG, FF4iiE 2
BORAELEA FPNE LT AR 08 M Lk i Sk i), I35 N det CT P41 B P B AH (55 EE ) 140
s Ja ) IG5 4l B AMAFR 23 £ (extracellular volume fraction, FECV) SR VTAN 41 e /- AR, L5 3
LR E AL HCC 1) ECV 35 5 TR/ HCC, my 7 A L SR - 22 i S D 28.56%, REEH 71%,
5 5 R 90%, ) AUC 4 0.869 (95% Cl: 0.759~0.979). ' i% HH 41 fujs 2 B 4 e o i o LR Y, &
{140 53 R 43 40 2 TUIM Frf3g A S 1 26 A7 1) B B 19U TR 3%, Adams %5 A [16]% T MR-based T1 mapping Xf ECV
HATIER AR, a5 RSB RRGH MPR(1SUP 1 4%, 414.8 ms +151.2 ms; ISUP 2 2%, 668.5 ms + 127.0
ms)FHEL, g B (ISUP 3 2%, 829.5ms +42.0 ms; ISUP 4 2%, 966 ms = 34.6 ms)f T1 ¥R HUE W .14
B, ¢ FLlit Spearman HIJE4MHTE H MR SRR ECV H4H41%: ECV 2 A RS KM 6 (p < 0.01, r=
0.88), T1 JREME L 52H41% ECV HYIAH(r = 0.81), 1FSZ T T1 mapping ) LAARAR AL A IX 43 = 4% S A
RGN B A s . DECT BEfS T R I AN R R BB I X S ZeMstAT A I U AT MRERAE R, e
A= UFIGAR FEE (Todine concentration, 1C) BT DABE AL L4 AR B IS 2., i UF BHTE VP AL AN [R]85 B R0 22 07 T
HHRI[L17], Takumi £ A\ [18]F] P A EE CT iH5 ECV #1 IC, RIFAH 2 Wi iz b J7 b WHO
AL AT REE, 45 BB R G iR b Bz g8 (high-risk thymic epithelial tumor, HRTET)f¥) ECV 43 %4 &
% TR S Mo i b Bz 98 (low-risk thymic epithelial tumor, LRTET 41(32.8% vs. 24.5%, p = 0.021).

5. ECV EFMMEEL. #BFHENEA

BRIk 45 (Cervical lymph node, LN)# #7571 SR FFUIR B (Papillary thyroid cancer, PTC) ) f& 4y
JEH A B, X5 ANNTRTT 7 M E A 0%, TR 4 I R BT RERRIR L N IR s R, T3 8L PTC
BRI EAE T ECV 2 BARK[19] [20] [21] [22], Zhou 25 NFHZE T 54 4 i, WEET 157 NI E
EREAR(BL N ARFE R MR SR 76 NMALREMRELSE), HT-VPAh DECT SKIRH) ECV 43502 Wi AL kR HIR B
MBS ML, B I 544 HEEE CT (Conventional single-energy CT, SECT) IR ECV 20 $rik 4T
TER, SRR PTC BE I M E L5411 ECVp Al ECVs ¥ 82 & TAES Rk ek 4, JEH
B2 AEBN K CT BUR EAAEDN R TSN T, ECVp AR I HAR T ECVs I W] LLTE:
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6. ECV ZE MBS0 T A S EAI R A

BNASH TR MRI BUEE B 105 B T S A0 93 72 11 I A/ 20 B A MASER 43 B 5 2 A R4 8] Joid ¥ 3 AH G, T
JE# G BUIT P MR M A KN F2[23] [24], Fukukura ZE[11HRGE AR IS P70 458 CT
ARG 5E 1) fiteE ECV 2 Pl e i = 8 et S8 (0T I AR AR A A M2 8 e b 540 . Luo 55 A [25]18
I e PR AR CT G450 ECV,  FH T T00N0 J= 350 e 39 2 iy e o 4l By 7t A6 T 7 (neoadijuvant chemora-
diotherapy, NCRT) 9 # 58 4= 2% fi# (pathological complete response, pCR), %53 E 8 NCRT Z A1 ECV 4)
H(ECV fraction before NCRT, ECV,) AN GE F T Filill NCRT (#1745 2t , 1fii NCRT ZJi5 1 ECV 4 3L (ECV after
NCRT, ECV,s)fl ECVA #fEA 21X 53 #5252 NCRT 1) pCR FE pCR 4, H ECVpoy 454 ECV,
KU AF, AUC A 0.92,

7. INEERE

ETRBRARAERGH ECV M HUE — A ALK EE 20 ECM KISENE, HA LLil 4l g4p By
ECV HERATE, M RAEENE 5 TIREEIS, AAEIIEZ TSR 2 N, 3% F T HE
B iR e U I S 4% B T 4EAL IO TE A4 [26] [27] [28]. H AT, 2 TR AR & 1) ECV AR FEA A TP B,
FCER P52 PR TP AR A 18] . ROI 20 SR TR HE . 2140 e AR A% [9] [29] [301%- AR 3K, JFHH
AR 2 B TR AR B IR SR R AT VA, T AT PRS2 (R fEAROK, B & S SEHLECR
AT A RE, Bk 2 ORI FOT R, BATHIE LR R 23 20 o, JF B3N TR RR AT 7N
ECV )82 FH T 4638 O 40 o
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