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Abstract

Objective: To explore the possibility of spectral CT imaging combined with virtual non-contrast in
the identification of pathological type of lung cancer. Methods: 84 patients with lung cancer con-
firmed by pathology were prospectively collected, all patients were examined by spectral CT
dual-phase enhanced scanning before surgery. The patients were divided into adenocarcinoma
group and squamous cell carcinoma group, the clinical date, CT findings and spectral parameters
were compared between two groups. Spectral parameters included the CT values of 40~90 KeV,
virtual non-contrast CT7okev, ACT value, normalized iodine concentration (NIC), normalized water
concentration (NWC), the slope of 40~90 keV spectral curve (A40~90kev), ROC curve was used on the
quantitative indexes with statistical difference to evaluate the diagnostic efficacy. Results: Com-
pared with adenocarcinoma group, male, smoking patients were more common in squamous cell
carcinoma group (P < 0.05). In CT signs, most squamous cell carcinoma were central lung cancer,
adenocarcinoma was more common seen in the peripheral part of the lung. In the adenocarcino-
ma group, the incidence of lymph node enlargement and pleural retraction were significantly
higher than those in the squamous cell carcinoma group (P < 0.05). The CT values of 40~70 KeV,
Aso~90kev, NIC. the value of ACT in two phases and the CT values of 80 KeV in the arterial phase in
the adenocarcinoma group were significantly higher than those in the squamous cell carcinoma
group (P < 0.05), virtual non-contrast CT7okev of the squamous cell carcinoma group was higher
than that of the adenocarcinoma group (P < 0.05), there was little difference in NWC in venous
phase between two groups which had statistical difference (P < 0.05). ROC curve showed that
spectral parameters had higher diagnostic efficiency than clinical and CT parameters, especially
Aso-~90kev in arterial phase (AUC = 0.883). Conclusion: Spectral CT imaging combined with virtual
non-contrast has a certain clinical value in the identification of pathological type of lung cancer.
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1. 5|8

WA F AL, T SRR R AE TR — B R . JE NI (NSCLO) 2 IR () 85%,
I 85 DR 40 5 (S C.C) R Fia (LA.C) 2 FE /N0 i A 1 B2 (0 AN LR R 1] (2] LR, SRy A g
LW 4 bR, (BN AR AR R, BB AR, AAARAES. A5 CT W%
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2. AREFZE
2.1. —f%ER

K4 2020.12~2021.4 7EAR B H2 52 IER AE 1S CT XUHHIE s F 3R 7 H 2895 BEAIE SE A i e 28 % 84 i, B
PE 54 1, b 30 B, R 34~81 %, FH(64.10 £8.56) %, Hh A FEifE 50 B, B 34 .

2.2. EBERHE

IINBRE: (1) BB RTEA HEATIEMAYT: (2) ZWBEAES N NSCLC; (3) AN A AE M %2 3] st ik,
T (4) RTINS R B AN TR . HEBR AR E: (1) RS IE AR B (2) AT RTEAT
TR A RIETT

23. BEGX

KH GE Revolution 81 CT Hl, A B3 H7E e A5 (G ST) 47 I8 2l i ik SO 38 s 4 . 4
90 [ B AR 2 IR T, GSI S Buk BT B %K 80 kVp. 140 kVp BRI U1#:(0.5 ms), HINE
AR (200~500 mAs), W28 %5 /% 80 mm, HEFLIESE 0.5 s/r, BREH 0.992:1, HHHE 50 cm x 50 cm, 2/
HZAEE 5 mmeo X G772 FBGEERE (350 mgl/ml), KH e FEVES 8 220 83 A i ikt 543K 3.0 ml/s,
SR 70~80 ml, ARYEAREE KN, TUERXTGHG 25 sv 60 s 2 AATE MK FRBKIEA . SR AL
BRI LA EENZEE 1.25 mm FEEEEIKIH 70 Kev EH-F49 E{% (virtual non-contrast,
VNC).

2.4. Bt

KGR SR AL 2 GE AWA4A.6 TR, N GSI Viewer B/ FHET 0 b # ., Ipis A 5 FE L EL
B IR IT 2 L G IR0 BT VR H AL CT 1E S, G FEMyR A B /gy 854k, /3 HHAE. BRIE.
SWE . SCRE R MR BB BRI EL S . ROT 3 U Al W T £ 2 i B LA I
TEM, W= FAME, RS EM I RO K/, TS &M BRE—8, % 5E ROT AN TH
KEREWTTH ) 2/3, EEAR SN, BOEX REAFEATA LR . WEE H 3013215 40~90 KeV H#
ReE CT {H. MUKE. KB FAHIENR 77 200 & (52 00 = 2h Ak Bl & T kR B . 7KK FE KR40l
H CTrokev Ho THHE 40~90 keV HIZE R (La0-00 ev)~ FRAEALTIK FE (normalized iodine concentration, NIC).
FRMELL 7K M B (normalized water concentration, NWC). ACT {H. NIC = Jp5 kLK B/ 3 ) Bk B ; NWC =
oKL AR B2/ T BB IR B s Aago0 kev = (CTagokev TH — CTog ey 1H)/(90 — 40); ACT 1 = CTrpkev fH — M
%Z*EI CT7O KeV {EC’

2.5. GeitE SR

AHHERH SPSS 26.0 BAFFAT G HE M, IFEFREETE RS, RHAMSIFEA t ki, LAY
TEINURARTEE 22 (x + )R, HAFFEIESN, KH Mann-Whitney U £, DL A2 8(VY 4 3R] B %
TNe RVERERH A K5, LU 20 8(%) % m. LLP<0.05 NS Lo RS2 E TAF #h £ (receiver
operator characteristic curve, ROC curve) 7 T % ZH 12 Wi ke, HIZE T [fifA (area under the curve, AUC)#&
NGy T
3. f{R
3.1. IEmPR. SARFHE

Bl h B AR L R T RE, ZRA SR E (P < 0.05), R TG AR
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BRI

(P>0.05) (% 1). CTIESR Y, @EdhRMEL, W2 T4, B Ak g i oR A R
B, ZRASTFE (P <0.05), HRMIERTS 22 (P > 0.05) (£ 2).

Table 1. The comparison of clinical data of adenocarcinoma and squamous cell carcinoma

= 1. FBRAEFIAN SRR B E IR SR L

2053 1% Bt () FR (D) W S (), B /G)
e 50 22/28 65.5 (14) 16/34

5 34 322 66.6 (13) 29/5

7z 22.141 0379 23.111

P 1Y 0.000 0.705 0.000

Table 2. The comparison of CT signs of adenocarcinoma and squamous cell carcinoma

2. FBRAERFOAHERRE CT AESRELER
(A= ZHAE 4k it TR ORI MATER A AR

P gommy e R R R R R ) ()
i 50 19/31 14/36 4/46 41/9 31/19 25/25 11/39 32/18 24/26
(3 34 25/9 6/28 2/32 27/7 16/18 20/14 4/30 12/22 9/25
;[2 10.242 1.196 0.137 0.088 1.833 0.633 1.445 6.686 3.933
P18 0.001 0.274 0.711 0.767 0.176 0.426 0.229 0.010 0.047

3.2. BEIE CT ¥

P CTap-70 kev 1B~ Aa0-00 kev~ NIC FEFULF-45 CTog ey 18 A2 ACT fHIIA GE1t 275 X (P < 0.05), CTgokev
B NWC 43 AITESIIKIA B kA i it 243 (P < 0.05), HASE G245 (P > 0.05) (3 3. % 4) (K
1. K 2).

Table 3. The comparison of spectral CT parameters in arterial phase of adenocarcinoma and squamous cell carcinoma

= 3. SHAKEARTBRE AR EHEREIE CT SHLLE

ZH i (n = 50) WS (n = 34) /7 14 P

40 KeV CT 1H 183.81 +51.91 115.57 +32.67 7.390 0.000

50 KeV CT 14 124.42 +31.64 83.18 +22.07 7.036 0.000

60 KeV CT 18 87.89 +22.07 63.17 + 16.36 5.735 0.000

70 KeV CT 18 65.17+17.13 50.78 + 13.46 4.109 0.000
80 KeV CT 14 49.72 (17.75) 43.89 (13.74) 2.834 0.005

90 KeV CT 18 44.42 (15.34) 38.21 (11.03) 1.622 0.105
PRI B (NIC) 0.19 (0.09) 0.11 (0.05) 5.140 0.000
FRUEIKIRENWC) 0.99 (0.02) 0.99 (0.02) 0.857 0.392
AT 2B (Lag-00 kev) 2.86+1.07 1.56 +0.56 7253 0.000
MEWSFHE CT E 31.00 (12.29) 34.46 (8.89) 0.857 0.011
ACTrokev fH 36.78 £ 17.81 17.56 + 9.94 5710 0.000
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Table 4. The comparison of spectral CT parameters in venous phase of adenocarcinoma and squamous cell carcinoma

T 4. FRBKHAREBR R A A S A

CT ¥R

40 KeV CT 1

50 KeV CT f&

60 KeV CT f&

70 KeV CT f&

80 KeV CT {8

90 KeV CT 18
FRUEIILR B (NIC)
FRUEA KR E(NWC)

B 2R A2 (Aag-o0 kev)
RMPHE CT (A

ACTo kev 18

18 (n = 50)
206.49 + 40.37
141.75 £ 2821
100.61 +20.02
75.04 £ 16.57

5870+ 15.4
48.28 (17.28)

0.47 (0.19)

0.99 (0.02)

3.14+0.79
30.13 (14.89)

45.85+£16.57

%9 (n = 34)
151.09 +35.12
107.34 +24.52
80.39 + 18.67
63.62 + 15.55
52.91+13.96
45.60 (14.90)
0.35(0.13)
0.99 (0.01)
2.11+0.56
37.53 (8.96)

28.70 £ 11.46

vZ 14
6.500
5.780
4.667
3.176
1.747
0.893
4311
2.033
6.555
2971

5.238

P{H
0.000
0.000
0.000
0.002
0.084
0.372
0.000
0.045
0.000
0.003

0.000

(d)

Figure 1. Female, 71, non-smoker. Adenocarcinoma in the lower lobe of right lung. (a)~(f) are respectively lung window in
arterial phase, 40 KeV mediastinal window in arterial phase, 70 KeV virtual non-contrast imaging, iodine imaging, water
imaging, spectral curve, the CT value of virtual non-contrast is 53.90, iodine concentration is 18.99 mg/cm’, water concen-

tration is 1042.18 mg/cm®

1. %, 71, ZWRMESE. BRTHRE. (~O7AANEKERRE . sHEKEE 40 KeV NRRE . 70 KeV EMFEHE.
BB, KEE, ALilehskE, HAERIE CT EH 53.90 Hu, BEKER 18.99 mg/em’, /K& EH 1042.18 mg/em’®

Spectral HU Curve
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(d) (e 0]
Figure 2. Male, 66, smoker. Squamous cell carcinomain the upper lobe of left lung. (a)~(f) are respectively lung window in
arterial phase, 40 KeV mediastinal window in arterial phase, 70 KeV virtual non-contrast imaging, iodine imaging, water
imaging, spectral curve, the CT value of virtual non-contrast is 31.38, iodine concentration is 14.07 mg/cm’, water concen-
tration is 1019.14 mg/cm®

E 2. 5, 66, BRMEE. Lt EMHEE. (a~OFAANBKEAME . 08KEA 40 KeV HPRE . 70 KeV EILFHE.
EE, KEE, gEitihkE, HhERITE CTEH 31.38 Hu, BKRER 14.07 mgem®, K&EJ91019.14 mg/em®

3.3. ROC &4

REVG 2 2 B0t 4 AR TG R A CT AER R, BIIKIH Aag-o0 kev F AT B E I RBUE AR B2, 43
AN 78.0%F1 85.3%, AUC N 0.883, TEATASE 2 WA i i (& 5) (K 3).
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Figure 3. The comparison of ROC curve of the best diagnostic effi-
ciency parameters of adenocarcinoma and quamous cell carcinoma

[ 3. FhBRFEFNAHEEE & H & R ISHTRES HIEY ROC Hh%k
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Table 5. The comparison of ROC curve of the best diagnostic efficiency parameters of adenocarcinoma and quamous cell
carcinoma

%2 5. FhRR AN AG e & iR RIS EISIAE S B0 ROC BhZkELER

ZH EAREEIE I S8 REPUZ(%) R (%) i 22 TR
WS 0.533 0.50 85.3 68.0 0.766
A=+ 0.355 0.50 62.0 73.5 0.678
BIKHA Aao-90 kev 0.633 2.12 78.0 85.3 0.883
FKIA Aao-00 ke 0.630 2.58 78.0 85.0 0.862
4. ig

itied B AR ZE AR T AR AE R E — FAL T EAL[4]. BAR NATieE 0 25 S g i b v, (H el T FL L
WAL, VRAIRZ BEWSN O THI. A SCHRISHGE, ASFTUIER RSB NSCLC 29
i IR £ 50%~60%, BRI ia 7 5 R R, ndkyr s BOUT S $EIRNGYT . SRBIR TR, i B
XEFIRIT IR PR TS PG A B R o MEAR SR CT [RIME 3 S0 I T 252 S o i s AR X
SRR BUREAT R0 R0, 6 TR R AT A PR . RENE CT JE R HRFA 1 80 KeV. 140 KeV FfffE
BRI, B — KRS RAF1 40~140 KeV HREEEIE . ARUEFFHEL W5 BEE. #
W2k AT 2 S HUE BT, A CT WA BAURR T IS5 H[6].

PIMECAWI[3] [7]-[12]87R, BE CT Rl v o B 2 oA S B N AN EL, ASE Fe i 2
PR FABRHHIE BV S 5, JFHRENE CT MEACFH BB B rE, BRI el CT f£0H
JE P FL O T R B

4.1. I8Pk FRIFESHT

FRAZEESE[13 0] 6058 Bl i ik 7T A, e b 5 A AR MR 87 o U WY S i T i, AT e 45 2R 5 HAH
Pfs CTALR, MOURRIALE . MR 2 Kbk L oK S BRI A R ek, SR 2R i 22 g 6 7 17 /)
T ity 22 D Hiteet 8 OO RS 2 P A T, I T RE S BV 2 AL TANA A % AREU[141ESE, iR
TSRS KM AR, X EA TSR

4.2. REESHST

BT CT 388 I XA % I D) 3B AR 358 578 OIS 7T LAIRAS 40~140 KeV HLRER G, AHLL TR AR = EIR,
PR R RS E I G B (SR EL A LR A E 6], RERE CT AL IR (VNC) A2 5% 2
B PEG,  RLEE R G AR P s 28 25 SR AR AR ], WRFE[15] [16]HESE VNC ] DARER # M-F413 2
CWITEE, (R DR O T U T DA R R AR R . AR RN, ShER K CTao0 kev
B HERFAE CTogkev (B~ ACT H K BNIKH CTyo kev EAEPIALIAA GETH 222 3 B T P4 CTokew N
iy v TR, ARSI NIE R T . 5 R _FaR 4 R P 5 25 R i 2 268 ) 2 5 R e s
K, AT CTy kev 2SS, TSR b S S5 B2 s R IR . iR
i DREEA K7 SO 3, GRS, AR EE, mimehs 23R4k, SSmEeE, [m)mE
MR, MEPHRSHED CT (B T, MG e e m ToE, SR, MG
HEHE T X 5REWR 7R

YIRS W — P A IR P 2 ok 2R B0 A D v A P e AN () SR 0 R O TR (¥ 75, e P T B I
PR, DRATR PRI A0 5 T AR ZEL R BRI Ll 7R e — 6= 28 WA RV L [6] 0 bl o b phy g
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RRX %

2 RB T Z AR ZER . KGRI S B SE R, R AT 7 AR AR B (NIC) A v A KR
(NWO)SKHEBRX PN o bR IR B S i T AH A i i, o mlEz e T AU WA & 5. ARHIF 5K
T ER KR NIC ¥k T, HEAS RS, wae S IEmun s % o, maksE =54 %(7],
S UVESCRR 1] [12)M7F . e EHERaRA K, HLAAZIS0R, AR R AR s i sE 22 . &K
K, ZHUEFE3] [7] [12] 7 e 7R B2 v T i, 10 AS I 7 P oo B2 20 2 [|) NWC ZE7 AR, Tl RE
SRR A R

REV 28 sk T A A BE E/K~F FYIB CT HINAR M, F—PIifEAFREE I X 2RISR A,
ANFERAE ] — B BT PRI R AR F[12]. T X RREEMME, URREGEK, FREKE, A
DLREDE fh 2k Bk 2 Rk, HRFIT[12]58 7R CT {EHAE 40~90 KeV /KPR, ST TE LR Lio-ookev
TE MR R . Beil 2 R/ NHRIR TR, FEEHAM R MG E I, 152 H LU RO H ARl
THEOLIIFEM . AT S ER K Laooo v WH GITHER, HESEAS TOEH, 7Tae5 e s £ 5
HX, SLIERAB][11] [12]/87F.

B G2 LIS EGET ROC 2R /3BT BRI, BERE % S B0 F IR AR R CT AE S ih 28~ A K,
BNIKIA Lao90 kev TERTH SELH IS W KR8 Bz e, R BB FIVRE 57 52 993 04 78.0% 1 85.3%, AUC H: AN 0.883

ZELRTIR, BN CT RUBERA ELF7E 4 A Rl B A e oA — e N HANME, BAHEE T35
FLCT, feils CT BRIz Wi i 5 K.

il &S
P 4 35078 A R 3 b
S5
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