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ABSTRACT

Objective To investigate the predictive value of quantitative spectrum CT volume parameters for
esophageal variceal bleeding (EVB) in cirrhosis. Methods Clinical and imaging data of 73 patients with
cirrhotic esophageal varices who underwent portal vein energy spectrum CT enhancement scanning
at our hospital from December 2022 to September 2023 were retrospectively analyzed, including 41
cases in the non-bleeding group and 32 cases in the bleeding group. Independent predictors related to
clinical and laboratory examination indexes, routine CT performance and quantitative parameters of
enhanced portal spectrum CT volume of EVB were screened by univariate analysis and multifactorial
logistic regression analysis, and regression models were constructed. The ROC curves were plotted,
and the area under the curve (AUC) was calculated to evaluate the predictive efficacy of the
independent predictors and regression model for EVB. Resufts Hemoglobin (HGB). Hematocrit (HCT).
Standard liver volume ratio (SLVR) and 70keV single-energy CT value were independent predictors
of EVB in cirrhosis (OR=1.145, 0.526, 0.949, 0.925, P=0.035, 0.009, 0.010, 0.021), and their AUCs for
predicting EVB were 0.736, 0.769, 0.661, and 0.657, respectively. The AUC of the regression model was
0.868. Conclusion Spectrum CT volumetric parameters combined with laboratory indices have good
predictive efficacy for ruptured esophageal variceal hemorrhage in cirrhosis and help in the choice of
clinical treatment.

Keywords: Esophageal Variceal Hemorrhage; Spectrum CT; Volumetric Analysis; Liver Volume

BERKHKEFEL IS EEERTENHREZ—, REXSIAS0%, MH
BRI SBENEERRE, B6REETRAT20%", £960% R B 5k
M (esophageal variceal bleeding, EVB)EBEE1-2FNAAEF XL, EBH
MFBE TR B E TT5X25%-33% ", Hit, PEFN. KEZUEVB, SHESAFELEE
REER, REEETREEFREXEERN, BHI, Baveno VIEEEINBERTRBEREE
RLWEVBE “&ifg” ¥, BEANGKE, BHBEREMT, BEKMEE, Ik
RN BEE—ERREME,

BEIECTIEN—FMITMBEEER G AR, AERKESTE. HUCEGRENRE,
REEFBELZEESE, WMM(K)RE (iodine concentration, 1C). 7K (f)RE (water
concentration, WC). BHMERFFE# (effective atomic number, Eff-Z)&EaE&ECT
&, AEMAFMTNALRENINERSEY, EECTEMNNERBIIERLERE RN
BXIFROIHAITEZICN, YL RMREBAFENER. Brl, EBEAEMRIER, BB
CTAROMAE BN R MR EAER, ETNEER. FFIERBENTERTEE
HEE—ENIRERNE"", FRAEN—FFRRTRYONER, SRERH ERM
BIFFRERAS. DERMRHNIZEER, BEXNHEATIIBEROINFE, Fit, &
AR AREECTARN TS IGRCNIETR, WEFEA B BRIk EE HmA T
BREHSIWENBNE, UHERIRKIZABEFHKKIREITN. B, HERERNT
&757%.
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1.1.]1 B &K EN FETHRMERIZETANEVB: NETH
DK ERRCERI M M (B M. BR). Mgk, SiEfEERBKehK
KR I E M AR M AT
12 BFRRBHEEHKE CREEN—RER, SEFR. &
Al FECHEE, WEXREEMGIEAMAM(WBC), MR
B(HGB). AMEER(HCT). BEH(ALB). AEREERE®
BS(ALT). RINLIMRIERBIB(AST). SMBLHE(TBIL). AEF
(Cr). RMESERETEI(PT). EFrREKILE(NR)., HEBER-E
£1%& (albumin-Bilirubin, ALBI)#¥43, ALBIiF43=-0.085XALB(g/
L)+0.66 X IgTBil(umol/L), BEMEIEtT: LIEIT,
1.3 PN BE A% FRAERELCTIM(GE Discovery CT
750HD){TATAEIZ R = HA1THE, HIBSRER, H#ERI15~30 min
IBEHEIRK1000-1500mLAFT R B &F; BEIDEML, HiEEE
MEFTRER = M BEFI LRk, WS FHREBEL20 kvp, B
BRABEMERM, EREAERAREEERN(GS!), EBE
80/140 kVp RIREJIE (V]HIEZ0.5 ms), EEM3TOMA, BhE
HRE0.6 s/r, ¥BEE1.375, HHZRRE0.625 mmX64mm, =
EEStnd. 30%Asir, EEZEREREEEL25 mm. RASE
R ERE AT RIERRK. SENILIRITHENT L FIBEEZ (300 mgl/mL),
#1E280~120mL(1.0 mL/KgikE), EHHE3.5~4.0 mL/s, TR
ANk P BE E sk i MR & R{E100 HUSS sTTEhRkERHE, ohik
HA/525 s« 120 s 381 Ak AR IR B, AP ]#RAKEAR A
RN BB R IR 18] B A R 9 A P AR IR T #H 1T HHE
14 BgomkEENE
1.4.1 BMCTHETREIE: EKER (portal vein diameter,
PVD); B2ESBXE1R (splenic vein diameter, SVD)
PSDRISVDME A% EIIFKEINRABEERF (maximum
intensity projection, MIP)E_Li#{TPVD. SVDEYNIE, EHFME
ARAFHEFMETFHRTLHTNE, WEIFR.
1.4.2 BEIECTHUE RSEGBIERETHE, BRERBMIIFREK
HRBEIEE S ANADW 4. 7T/5 0BT 1Euh, RAREEGLET EL
LZRMHEE(GSI Volume Viewer) #TEIGE R EMEIETE,
FAhepatic VACRE R IRAR 4 X411 58 Bk HA AT A # 17 B o= BY,,

AIFNABEERRE, RAMERREE. KNE(TRERK. 17
Fhk), BEERUFEEZEANVRE G, FIAGSIMHIRENEFNE
BEEE. BOK)REE. K(B)REBNERREFFHE. EVR
EGBE E 25N E Bk AT &R (liver volume,
LV). 40keV-70keVERREEZCT{E. IC. WC. FIEff-Z, HIRIES
EERERFohitEinE W& (standard liver volume
ratio, SLVR)". FIBYIRGEEAAFRERS R 15 ER BE = BOBKVRE,
MEHEEBKIC, HEAEMBIKE (normalized iodine
concentration, NIC),

SLVREYHE AT SLVR= LV/SLV

KoL BFAEAFR (Standard liver volume, SLV)®'=706.2 X {k%&
E(m’)+2.4

HRER(M)"=EE (kg) " X F&5(cm)” X 0.007184

NICIHEAR: NIC=ICru(100ug/cm’)/ICs:(100ug/cm’)
15 FiHE A% ERASPSS 27.084(1BM, Armonk, New York,
USA) &zMedclac# TRt 2. MEESHHENELTERIE
TIREERT, ARERERARIUEARE, FHEESSH
FESRT 2 AR UE(ESEeEE)R~, AELEKEAMann-
Whitney U3, THEARIAIBILLIRRA x “HlbgiFisheriblt, &
HEREREZEMZEZLogisticBl)AR AT S HMEXNERER,
BEBERZESTPEERITEREXNEHANZEZE Logistical)3,
B EFE RS IR FUNE FHREILEVIEE, LFH=HET
YE4F1IE (receiver operating characteristic, ROC)#h4k, FHitHEah
2 T EF2 (area under the curve, AUC). SURENIFEE, XA
Delongt@383#4TAUCELER. P<0.05IANRERERITEER N

24 R

2.1 BEEHR ARAREPNTIGIRFELERE, Bi466), T
2761, RI\EREEGHREFHHEKKRRE M AR HMA (n=41
f5)FI M 4E (n=3261), MARZRKRLR]L. RABFELRE
H. 4&fE. HGB. HCT. BEA. ALBITNEREERITFR
X(P<0.05), HRIEFABERTARITFEX(P>0.05),

=1 RARE—RABER
Ei=tin KM (n=41) A (n=32) Z/t/x*E P&
F# (%) 55.2+10.3 53.4£10.9 0.725  0.471
MR 0.324  0.630
3 27(65.9%) 19(59.4%)
X 14(34.1%) 13(40.6%)
Bl mE 11.623  0.013
ZEARF K 21(51.2%) 15(46.9%)
Sk 0(0) 2(6.2%)
BERBIER R 3(7.3%) 10(31.3%)
JRA& MR ME BT 5 7(17.1%) 2(6.2%)
HAth 10(24.4%) 3(9.4%)
FEk 0.706  0.482
x 19(51.4%) 22(61.1%)
B 18(48.6%) 14(38.9%)
ANCEf 7.582  0.008
x 22(75.9%) 19(43.2%)
B 7(24.1%) 25(56.8%)
B4ERWBC(10°%/L) 2.93(2.10, 4.35) 3.70(2.49, 6.13) -1.618  0.106
MIEAHGB(g/L) 125.76%26.103 99.63+31.581 3.870  <0.001
TARREFRHCT(L/L) 0.38%0.07 0.30%0.09 4475  <0.001
ANEFCr(umol/L) 61.47+15.08 64.77£17.16 -0.874  0.385
M5E S BBLLETBIL (umol/L) 27.30(19.10, 36.85) 32.00(16.93, 41.13) -0.284  0.777
RERIERBEBALT(U/L) 33.00(19.50, 48.00) 35.00(23.00, 55.25) -0.623  0.533
RIIREEREEEBEAST(U/L) 46.00(30.50, 65.50) 42.00(32.25, 64.50) -0.200 0.841
BEHALB(g/L) 34.70+£4.77 32.17+4.22 2364 0.021
BEQ-ETRTFSALBI -1.99410.442 -1.760%0.409 -2.326 0.023
R MBS RATE]PT (s) 13.9242.00 13.50%2.30 -1.163  0.249 W1 B ECT]T BN B AR M TP e 18
EfRRELELEINR 1.27£0.18 1.32£0.20 -1.034  0.304 ik (AR5 . MR (%)
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2.2 BHICTSHNERCTARERSH mAZRELV. SLVR.
50keV-T0keVERREECTE. NICEREBHITFEREX(P<0.05), WC.
Zeff. 40keVEREEECTEARIERLSAITER N (P>0.05)(%2),

23 BERNZEARLogisticaMER TREZXLogisticH i
R, &4, HGB. HCT. HEH. ALBIES. FFAEER.
SLVR. 50keV-70keVEEREZCTE. NICEREBRITFEX
(P<0.05), %A ZHELogistica#E/RHGB. HCT. SLVR. 70keVE
BEECTEII NN B E S RER K A R M AR FUNE &
(P<0.05), A EMIFUNEFHRIGR-FZEEEER(R3).

R2 MABEEACTRERCTERSKLR

Ei=ti KU M (n=41) M4 (n=32) z/t/x4E P&
EHCTIER

I JE8BXAR(cm)  1.61%0.35 1.56+0.21 0.702 0.485
BEEEBKARRE(cm)  1.02£0.29 1.02£0.25 0.085 0.933
LV(cm?) 1100.90£347.56  930.38+238.90  2.480 0.016
SLV(cm?) 1179.24+129.92  1200.35+118.90 -0.715 0.477
IR RTREARREL  0.86(0.74, 1.10)  0.79(0.64, 0.86) -2.346 0.019
BEIECTS K

IC(100pg/cm?) 16.41+4.59 15.56+4.08 0.826 0.411
WC(mg/cm?) 1054(1045, 1063) 1051(1043, 1059) -1.452 0.146
Eff-Z 8.53+0.26 8.53+0.26 0.003 0.998
NIC(100ug/cm?)  0.48%0.10 0.42+0.06 3.342 0.001
40keV(HU) 193.55+33.46 181.46+30.58 1.590 0.116
50keV(HU) 145.71£21.00 133.24£22.55 2.437 0.017
60keV(HU) 115.86+13.92 108.12+14.40 2.321 0.023
70keV(HU) 97.66+10.16 91.05+11.52 2.601 0.011

E W, BFREAER; SLV, FEWRTRRATR; IC, BOK)RE;
WC, K(B)RE; Eff-Z, BRERFFE; NIC, imEBIRE.,

33

CHINESE JOURNAL OF CT AND MRI, MAR. 2025, Vol.23, No.3 Total No.185

2.4 ROCHOHr [EMUNER BT EKRO)FEEFHITROCHLZL D
W, IEHE-E8 5 A EAMAUCH0.868(95%Cl: 0.790~0.947),
WREHRT8.0%, HEENTS.1%, HGB. HCT. SLVR.
70keVEAEE CTEMAUCSH B40.736(95%Cl: 0.615~0.855).
0.769(95%Cl: 0.656~0.881). 0.661(95%Cl: 0.537~0.785).
0.657(95%Cl: 0.522~0.777), DelongitbER B REAEEM
AUCETF & —TES%(HGB. HCT. SLVR. TOkeVEEAEECTIE),
ESAEAHEEN(2=2.50. 2.15, 3.07. 3.23, P=0.013,
0.032. 0.002. 0.001), E—SHEAMWAUCERELITFEN
(P>0.05)(&4; E2),

%4 HGB. HCT. SLVRMTOkeVERERCTER
= 1R T AT 6 14 EVBEY RO CEH £ ¥
AUC SfEEMTE 95%Cl BRE WRE PE
TR FR
IGR-FEREEERE 0.868 0.504 0.790 0.947 78.0% 78.1% <0.001
HGB(g/L) 0.736 102 0.618 0.855 85.4% 59.4% 0.001
HCT(L/L) 0.769 0.313 0.656 0.881 87.8% 59.4% 0.000
SLVR 0.661 0.856 0.537 0.785 51.2% 78.1% 0.019
TO0keVEERES 0.657 99.1 0.522 0.777 46.3% 81.2% 0.022
CT{E(HU)
(2]

B2 HGB. HCT. SLVR. 70keV g8 8 CT{H fuss A 45 A FMEVBHYROC i 4.

BRZELogisticA

it ZEELogistica

B OR(95%Cl) P{E B OR(95%Cl) P&
FFRE (LR E -0.153  0.858(0.639, 1.153) 0.310
A=K 1.420 4,135(1.463, 11.686) 0.007
maEA -0.031 0.969(0.951, 0.987) <0.001 0.135 1.145(1.009, 1.298) 0.035
TREERR -0.132 0.876(0.816, 0.941) <0.001 -0.642 0.526(0.325, 0.851) 0.009
HE&H -0.126 0.882(0.789, 0.985) 0.026
ALBIIES 1.328 3.772(1.149, 12.375) 0.029
BHCTSY
LV(cmd) -0.002  0.998(0.996, 1.000) 0.027
tRERTREAFREL -0.030 0.970(0.947, 0.994) 0.013 -0.052 0.949(0.912, 0.988) 0.010
BEIECTS K
50keV(HU) -0.028  0.973(0.950, 0.996)  0.023
60keV(HU) -0.040  0.961(0.928, 0.996)  0.028
70keV(HU) -0.058  0.944(0.900, 0.989) 0.015 -0.078  0.925(0.866, 0.988) 0.021
NIC(100pug/cm?) -0.095  0.909(0.852, 0.971) 0.004

: ALBIES, AZEA-FBLAETS; LV, BFAEATR; NIC, fRELBURE,

BB e I (EVB) M & £ RIS R TS E
N EREEYAXY, RAREEHBLVERMNHEEY
—, HEHOEMREEXRYRS"Y, RABDBRENER, B
B, NEBRENZISUHTELEE &SR KEEN B mAY
TEHEY, A, NEBREI—MEANERE, BRSNS
B & SRR KEMHR, B, &I ENFE
B BRI TS FTRELEVB, LUESELISHRATHIEABER
SBE, NIRRT,

AHRF BT 416 RE L B B 8Bk iR ik Rk H 1 K2 32471
HmBENIRRIERMEEECTARNERIENER, #—PHRiTT
EHNH mayzkiae, SRFAPHMAMHGB, HCT. LV. SLVR
MERESCTEIREVBARITUNEAR, HEHMAEFREMm
H, BEFRIUFNRZEINIGK-FEESER TR
B BEAEXTHEABRERbKEKD R RFHLHMMARNER
FlaFRET R EHEEECTSH, MAMROIFMMEMIRITT g1k
CTARSHESIRRIERTUNE MANE, SR TIENER,
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AR BEIE CTE RIS Ba VE 0 T £ &5 58 Bk i 3¢ H [ RO 37 BU 45
%, ATAIERMEISBIRESEKIE,
RMEFENEELEEVBNE DR —, FELL LR
INREFTHAY, BRRERMMR A, PRATEYERRIEMILR, BixER
M AN EENR, FRICHERIERNmAR, SH
BmhIAMAE TR, #mEnIseRERKE, 3ERMm
M HGBRAMMANTHESHNIEGHENR, NahonE"HRE
W, MOEH<100g/LSAFREHEVBRERMREZIERX, Piano
£IMHARERS TR, FARAMERNLEZHSFELR™
BIEEAX, TAMRDT, HGBEFEHKEVBHRTIFRNEZ,
HEMERL02g/L, SREMARER—H"", XTEREAS
ARV B S BEIE GBI S T AMM S £ £ R THX, H
BRI & (erythropoietin, EPO)ERHFHEEM, ©
W S{RAA 44 B R = K (erythropoietin receptor, EPOR)
SESTIEEER, TAFELNEPORME MILRE, TSHA
&4 ; EPO T LB E/ER Tis M T A& & 5 I R £ M1
8", B, HCTRmMEMEMBNIETZ —, EERMT 25
THMKRESHER, EREERASHN. TAMSREESYIME
%, XMRER, FELEEHMANHGBMHCTEERRTRE
M4, WHRPERIRS, X5EmAREREHF, ZWN
HMAIAUC S B A0.736%10.769, X ME RS MMM E,
FFAABT M. R0, SRTHLHADERTR, KT
BEENFARZTE, SRAFRFESKE, RIS ESBET
FENMREI S, #—5 MEIFARS RN, REKEAF
B ENAFRARAME S, AN, NZBERNLTEENn,
BhakERBKE RS B NEEEE, XML nEEERE,
oh, FEL AR MEE S, AHISTANAT L BT AE (R
b (BPBF A A TR S5 A BT AR ARFR RO L (8 B9, BREERR ST R AAET
AT (0 5FFIhAEE% "™, HESLVRE BEIT8#EKENR
B IZERYIMEY, BRI ERMTEN TN, 25
RERTREMALVE SR TFFEMmA(930.38+238.90cm’ vs.
1100.90+347.56cm’, P<0.05), 53 #tiRE"""#8%. SLVRFAN
HIMAIAUCER0.661, EMBEPE, #—F iR, @I UEMit
BSLWVRERRBLVMER, RINASERENHAREREATN,
LA SR R A F G PR B CTAEIE AR 5 1 R B RE SR
ThEEEXLE, HITEFEBEERCTE. NIC, Eff-7%, SI%S
HINBERMG, NINFRELEEHREVBRIIRM T —Figs.,
ST E, BEECTEIN SRS N7 %258 i
MEEKEROIER, XMAEHFERREMNFRNER. B
MEBROIEE—F MM, AESHERRE. BAMREERH
B CTAME ES BN MNAES T Mgt an”®, waE
MREBBMDFAE, EFEECTRISLFVRE, FHKEEA
FFERRE IS S B TEIE, BRESNERET, HIMANICETR
FhEmE, SFuEPHRER—H, TENERSFELE
RISHARY, JERBKPEAZIIEIN, BRI RE/FE TR, B
A Bh Ak M 218 AN R B AR S BB N R/, FHULFFRE 28T 8
L. HFEkeVKTFEEEEGRINTLL IR EL (contrast-to-noise
ratio, CNR)BFE#M120 kVpE&, BMEEGIILE, 2F
ARBENMANASERES, BEHREEMR" £HRE
I IRk AT Oke VR RE B CTE N BLEVBH M NEE, H
WS B ehkeh ik E MAYAUCH0.657 45 S H81.2%, FBBAE
ECTRIRD M 3 TN FFRE ML £ & 5% Aketh 3k W (0 B A R S IR N
B, thoh, EHTH—FBEASLVR, IBKHA70keVEAEECTE
&HGB. HCTEIIFNFFRELEVBHILogisticElITER, LRE
AHEAUCE0.868(95%CI: 0.790~0.947), SEEHT78.0%,
BEERTE.1%, SETIENNISHRERTFE—88, X5
KaragiannakisZ 45 RABE M,
ARARMEE—CHBRYE: RSP LEFRERS,
EHABR), MRESTEFTALBRENEEY, BE%H—
ST AMNAE, SEMEECTHESHNBAL S HRANREY
S — S IEEANME,
& FFR, BEFAECTARNS MR T =gt MIGRE
1L ARSI AT IR (b & B SaK e A A 2Y 1 i LA S A S R L
BANE, RFFEfaESHkihKNBERMET —FER. EENT
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