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ABSTRACT

Objective To analyze the value of gemstone energy spectrum CT imaging in predicting the preoperative
stage and pathological grade of esophageal cancer. Methods A retrospective analysis was performed
on 60 patients with esophageal cancer who underwent energy spectrum CT scanning before surgery
in our hospital from September 2020 to January 2022. All of them were confirmed by pathological
results, recorded and quantitatively analyzed, and compared with postoperative pathological stages.
The standardized iodine concentration value (NIC value), CT value of 70keV and slope of energy
spectrum curve (K value) were compared among different pathological grades of esophageal cancer,
and ROC curve analysis was performed for standardized iodine concentration value of different
pathological grades. Results The accuracy rate of preoperative T staging and N staging was 88.3% and
86.67% respectively after energy spectrum CT scan, which showed higher consistency between T
staging and N staging compared with pathological results (Kappa value was 0.700, P<0.05). The CT
value, NIC value and K value of 70keV in esophageal cancer of different pathological grades were
different, and the NIC value in arterial stage, venous stage, CT value and K value in venous stage were
significantly different between groups (P<0.05). The area under ROC curve of the highly differentiated
group and the poorly differentiated group was 0.804 and 0.832, respectively. Conclusion Gemstone
energy spectrum CT imaging (GSI) can not only evaluate the preoperative staging of patients with
esophageal cancer, but also reflect the degree of differentiation of esophageal cancer according to
the NIC value of arteriovenous stage, which provides a very necessary basis for clinical diagnosis and
staging, operation plan selection and prognosis evaluation.
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1.1 —RAHE 5 LTS MBER20206E98 E20224F 1 B CANE N B S HIEIE
KHANENRAZREREECH,;, TREMEFAREIER EFREFEERMTHEMUR
HBXAT;, NABEDTFAMEEENIE R, THAEest, B&EHE6004,
BM420, ZM186I, FiE32%~88%, FUFIR61%, B BELEMAEER, B
BREKNERIZE,; ATHEERIEERBNETHEEREE R EE, EPs5HEES
X0+ M2 FE S P sE, 2612 I A ST,

1.2 Hi#A% FHEGE CTAEE(Discovery CT750 HD, GE Healthcare)#liez, i3
MEEET). BRRKEARE, FHESHEBEIRTEI20kY, BMBRIEE250mAs, SWig
ES5mm, 1REILFE0.7, BRIZEO.7s/B,MEF 18E350mm,. EEIEED. FRPKHAILERT
H: FRASETT 2T 5EE2(300mg/mL), /51 FRIZ E3.5mL/s, AYFIE N 1.52F
/T 5, 2 84960~80mL,AGE20mLAE B /KIZEAERAXES, FAITAEMRHBolus
Tracking, EZRRFIEE BN SN FmE, A2 HE(100HU)/E, shBXEBIREIEIR10s,85hk
HAA@IEIR35s, MELRG, WEGHTER, EEMEENL.25mmET0keVEEEE
B%, RERMERERENRAEHIBEREREGEZEEAW 4.5T Fik,

1.3 BGAE ERTENMHGS viewer, HRMBRRZERTL. BEEKEWKM
B, EREYNS—BXEIERFENMEX(ROI), BREMFHACTE, 40~140keV

BRESCTEMBOK)RE, XN RICREENFIIE, BITELBIRE(NIC)=1CaH/IC
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mn D AT EE). FREKEI R EREMINIC, EMICas ARITAIH(K)
RE, ICnnNREEANRENBI(K)RE; BKE=(CTsw-
CTo0)/500 3T ER R EREARIZE, CTMCTos 5IFTA40keV
F90keV FCT{E,

1.4 St A% ERTASPSS 19.0, MAKappathb#tiTis
—HMRE,; FBEAFEDALLRBEEBKE R ERBKEAT0keV
TCTE. NICE. BEEHMERE, KAROCHEIEMNNICENER
BETEDASESKANIZEIEE, P<0.05BIANEFIEK
BHHEBRITFER Y.
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21 REEIAERCTRERERERINE SEREECT
BFERN: REERTRAEERE, BEAHNEE, BIEENR
FRRALZEILESNROERARIR, BRAEERPERHA
2afl, HMEELERRERNMARE, ERAREFERTEFEN
MADHAE; EIEMARR T RENEERBRENMED
HIEE (Bl1).

o

BI1A 20k fEKev (T0Kev) EIR B m e R TR B G E e F, FEAVRART T, BRAH DT+ ZAH TR,

V1B ) ik 3w P70 1 1 T LA B R JLAR 5
BIIC 2 k3 A% i 5 B 2 T 0L A #9 o o
PE1D % fi ot A

BI1E 2 kA% B 5 B 2 T 0L 9 b 3t o

EIR R KL RN b o SR 40 % R B4 S FHE < 400, %2445 R AB1/AE3(+),P63(+), P40 (+), CKS (+),

Ki67 (£4760%+), Vimentin (=), SMA (=), Desmin(-) .

2 REREAEHCTRERT SRS RELZHERN
R mheEEEREREECTRIERT AT BN ERERR
88.3%(53/60),1 TN BB M= 986.67(52/60), SIRIBL RTH
HAFIN 55 HI— 35 145575 (Kappaf&70.700, P<0.05)(F&1F1%2).
2.3 FRAREBLHZREMTOkeV CT{E. NICEKEEMBEZH
I FRFBEHREEET0keVAICTE. NICHE KA A
ZREYEER, AS5HBINICEmuaMNICHsnsZE S8 FIT
FEN(P<0.05), D EERE, IEMKREEHRS, X34
NICERIBEH#HTEREZAESNERY, POUSHRIUBE
E. 50U 5RIUEEENICEmeMNICEsnsE RIIESR
ITERNX(P<0.05), MNICEzsxSNICEsswtt RERTEAIT
FEN(P>0.05), BBKEATOkeVAICTEMKEESBERITEEX
(P<0.05)s EHMIFZITESEDIHBEBKEITOKeVAICTEFKE
HIESY . BTS2 UERI . BRUSRSUERERCTTO0
EMKELRESYESITEE X (P<0.05), Mt 5D
KRERCTIOEMKEESY LT EEX(P>0.05), EhFkEA
CTTOEMKEZREESHITFEEN(P>0.05), W&K3,

2.4 RAROCHZLSMCTTOE. NICE. EERHERIENRE
BARSHEENEFNZHYE STRASCEENELS A
KRBT E S, IBRERBIIEAROI, XA ROCHL
AINICENBERTES D HASED HANEIIZHMEE, &
BRHA. ERRBKEANICME. 3RRXHEA7OKeV CT{EMBRBKERRE L HhLk Rl X
ZHBEEREPARDEESAROCHE TEIN/25/90.804,
0.832. 0.782%10.799, RIFEROCHLZENITLER, AIERHKEANIC

HMATEREAR, PHBERS, EF1.87Tmg/mLIEAIZHTE
B, ERENFREYRS, 77/7981.5%H89.9, M&K4.

R160FIREMAEHCTARANTHAERERES R LR

CT-THH % WEDH EHRE BRE BRE
PI1HS PIH PIIEA PIVHR

CT-188 2 2 0 0 0 100.00% 100.00% 100.00%

CT-1I88 4 0 3 0 0  75.00% 75.00% 100.00%

CT-II#A 19 0 1 16 3 84.21% 84.21% 90.24%

CT-IVER 35 0 0 3 32 91.43% 91.43% 88.00%

&it 60 2 4 19 35 88.33%

E -RERERI,

%2 60F R EMAEMCTHRARMNS S RERESHNLLR

CTHHE  fl% RIEDH BERE  HRE RRE
NO N1

NO 41 36 5 87.80% 92.31% 76.19%

N1 19 3 16 84.21% 76.19% 92.31%

ait 60 39 21 86.67%
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®3 TRARBEIZAEMIOkeV CTE. NICEREEEMENELR

REDR Fat x 4 PlE
=0 B {[iPakid
ALK 10 29 21
T0keV CT{E(HU) 4437£4.39 45.51+£17.38 47.32£19.63 F=1.973 >0.05
siBkER  NICE(mg/mL) 1.58+0.64 1.76£0.43 2.17£0.81 F=7.918 0.001
RETERhRRIE 2.48%+0.98 2.58%+0.89 2.96+0.83 x2=4.038 >0.05
T0keV CT{E(HU) 55.61%+10.05 57.55+16.38 65.77+18.34 x2=17.813 <0.001
ERRKER  NICfE(mg/mL) 1.60£0.38 1.85%0.34 2.24%0.48 F=6.981 0.002
RETE Rh AR 2.51£0.36 2.94+0.48 3.41%+1.23 X 2=6.682 0.035

R4 RERTTRASCEESANICERROCHESTER

SERIEIT AUC P FE BRE(%) FRE(%)
EIRKEANICTE 0.804 0.000 1.87 82.8 73.9
FRBKEANICE 0.832 0.000 1.94 81.5 89.9
ERRKEATOkeV CT1E 0.782 0.000 59.43 79.3 80.5
ERBKERREIS AR AR 0.799 0.000 311 82.1 75.4
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BEBESELESEME, BELAFRE, RUXSY, Ka
ERBMANBRITEAE, TT2HRERNESATHE2F
RIBIT (SEEFERIA-36%)", TEFEMRATESERSETE
AFT3/T4aAaBER"", FrLUS AR 2 BT IR E A
BRATAREBLNEE,

BERRIIBENREERER, MENERTNESA
A, @, SERAMERAMNTIEK, BERETBIMEMT
BRALEARARE, Fit, B HEENTE. REMIMRE
EWESMFRAR+ABET, RREBCTRIMEEBRK
1840Kev-140KevREIAEB RIS AEE R, SHIREIIE, Hi16E
BEEENSESHER", RUEBESHTHREE, F7]
DB A MR E SN, EBERETSEEaSENS
R, TEEEARARAREFEINSDRE, PELEHZEE
ES5E, REWMEHITEETHE, ARRPEAEECTRE
WFEEBEARNTO RSN ERER88.3%, HESKELERT
SPRIREN—B, BE, EECTHEEEERELURS
BHENEE, YREABENSESIRBEANYRE SR ESE
REBECTHE", BERESIRERARXAETRERN,
FEEECTAMUERZ—F, NTRELER. SRSREE
FHENEENIEESHNET. BE, STEE4A(MRP)E
BUESERFEAPL, BEHTHMU. SRA. FROES A
BGRER, CTIHERZE(CTVE)MEBMERMER, ELERY
B, BEATETAERERINRENDEGER, FaEBTE
HEEEHIT o

AFRD, BIFAEGEECTERT a8ENaEKevE
HiE, HESMPRERER, EZRSTREHBLENREE,
R BRNS BRI M IR 786.67(52/60), 5 R4 BN 1A
—HERE. B, INHEEEEANEREEANITESHE
SA51R, BAERRNME. AR REESEBIEAREENE
ERANRSED, MELECTaKES RMRBRIEENEFE,
EHAREESEIT L MAER TR —KE, BRAMNE
WBX R TR M R R R — B IR oK, A LS
S5A%ERENARA, RIETSHEBHBENERE,

IR R B A2 E MR AR S KB, Hidm
EHES FEMENERRFRAEANS, LEEBBEEET
BE, WERARKTNBAE, MATEAKMNERR, MES LA
OMIBIEE R R EHE, FIA BT A CTHM S B3
BHOWEE, MESLEERE, HARNEE KETND R
m, HEMSES, BnESRELS, KBEMIIMEE, NS
AENBREET S EE.
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KRR ERED RN B EESAHBINICE NI C B
wEBBHITFEN(P<0.05), HIBEME, HAREMREER
B, HERTESESVMBASR, BERSESHENST
RRESSLERIGIN, MMERFES, WREMASIILES, SARHRK
HRER, FOUSESUESE. BOULSRSVEEENICHE
HREREFHITEE N (P<0.05), B LS5 LESENICHEL
RESEHIHFEN(P>0.05), XaJEEEERRNML S S AR
BRSHRERFBEE, ENMNIEREERRHEE, BLN
BFAZERARE, SHRPNIIEEEHETERATRRY
RBEEEAL, BTN E N T R EMM, B KA
BAUEEREERUFTNIEEA, S2AKEATOkeVEICTERIK
BESEHIHFEN(P<0.05), MoRAEREERSEAITEE
X, FIRERRAHIRAPILREHENENER, MATIARKNEE
HrE, SRPSEERUEERMENS, RASUEERS
RN E ST EBKEAR I B ) R ZFAEL,

AFRRIBITROCHLE S T4 RISMEBKEANICiS TERE
K, HiSWiKAERA, HEENL.8Tmg/mLIERISHTEIME, HRE
MFREWYRE, 23981.5%H89.9, FAlEAREIECTREMN
BT RS R EEN U EELINERS,

& FFRR, BEECTHERNT LN @S ERE#ITERAR
SERTME, TEEE LIRIBEEECTR&EN. SAKEANICE. E2Rk
HATOKeVEICTEMAE LB A R R I B BB D LIZE, HiF
RO, FRAZMEIE STE TR Mt — E R A NE,
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