-174- oI R 5 25 A% 2% i 2025 4F26 36 4558 3 1 J Chin Clin Med Imaging, 2025, Vol.36, No.3

REIE CT EESH S ME B E RIESE  FUREXES 7

FOAR RO IR L FTE D meesl’
(L. B g i BB CT % R B S 45300052, 87 £ B2 Be s U IR R % Bt , T r B2 453099)

[(FEE] B HITRENS CT & i 2505 Wl 28 8 BLRRAE TS A Se M, 773K 3B 2019 4F 9 A —2022 4F 6 A T3k b
Z AR AT 012 19 102 ) il J 5 VR S B 4, TR 110 61l 92 A8 2 VR S vk BRA . BT A9 ) 3447 B3 CT 3% a9 44, )
HAES CT & & S8 (46 AR i i 28 L 3 (s—SHC) | sh I A5 ik AL LR & (NICAP) | # KW AR i AL BV 2 (NICVP)) R &2 il
TAEREME (ROC) H 2k BRAN AE TS CT 72 15 2 400 il 28 38 10U 14 T0I0 A 8, SR FH 22 TR 26 Cooxe [0 U1 40 M7 A 3 28 3 T0UJs A AH S IR 2%
LR WA AR CT & 24 NICAP NICVP s—SHC ¥ 15 F X M4 (P<0.05) . M9 ik BV B8 T3~T4 W i TR 5 il 97 6o B
% CT 22 & 240 NICAP NICVP s—SHC T80  TCMk B 588 T1~T2 112 108 V8 B2 il 96 £ 4 (P<0.05) , T1~T2 # ' T3~T4 1 il
BH 2 AETUR A BB 0 10 61(16.67%) 24 61 (57.14%) , 4110) L5 2% 34 Gl % 5 L (1=18.214,P<0.05) , 2 W A R
iti 65 £ 4 AT CT 2 £ 241 NICAP \NICVP s—SHC #15 T 2 4E U5 R 47 il 28 % (P<0.05) . ROC ik 7341 ./ ,NICAP \NICVP,
s—SHC J 1B 4 1000 i 488 58 35 2 4R TR AN ’LI AUC 43 %10 0.830(95%C1:0.780~0.880) ,0.845(95%C1:0.795~0.895) ,0.866 (95%CI
0.816~0.916) ,0.911(95%CI.:0.861~0.961), Z K % 73 Hr i 7x |, itk 5% B8 (HR=2.098) \T3~T4 {1 K £ (HR=2.707) NICAP=
0.25(HR=3.080) .NICVP=0.52(HR=4.267) .s—=SHC=1.74 (HR=3.611) ¥ Jy 52 Wi i i i85 2 4 HU5 A R fa i I &K (P<0.05) . 4
W AEIS CT 2 i 240 NICAP NICVP s-SHC 7£ fili s 28 4 vh b, EL 59 BRARRAE 105 % DI AR O | JOx) fili 93 £ 4 W15 BoA RAF 1Y
TIOR8

[REIR] il b ; 242 AR X ISl

[FESZES] R734.2;R814.42 [ EkERIZED] A [XE4S] 1008-1062(2025)03-0174-05

DOI:10.12117/jcemi.2025.03.005

Correlation analysis of quantitative parameters of energy spectrum CT with
pathological features and prognosis of patients with lung cancer
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(1. Department of CT, Xinxiang Ceniral Hospital, Xinxiang Henan 453000, China;
2. The Fourth Clinical College of Xinxiang Medical College, Xinxiang Henan 453099, China)

Abstract: Objective: To explore the correlation between quantitative parameters of energy spectrum CT and pathological
features and prognosis of patients with lung cancer. Methods: A total of 102 patients with lung cancer pathologically
confirmed at our hospital from September 2019 to June 2022 were selected as the study group, and 110 patients with
pneumonia were selected as the control group. All enrolled patients underwent energy spectrum CT enhanced scanning, and
quantitative parameters of energy spectrum CT were measured (including energy spectrum curve slope (s—SHC), standardized
iodine concentration in arterial phase(NICAP), standardized iodine concentration in venous phase(NICVP)). The predictive value
of quantitative parameters of energy spectrum CT on prognosis of patients with lung cancer was evaluated by ROC. The
related factors affecting prognosis of lung cancer patients were analyzed by multi —factor Cox regression. Results: The
quantitative parameters NICAP, NICVP and s-SHC of energy spectrum CT in study group were significantly higher compared
to the control group (P<0.05). CT quantitative parameters NICAP, NICVP and s-SHC in patients with adenocarcinoma,
lymphatic metastasis and T3 ~T4 infiltration depth lung cancer were higher than those in patients with squamous cell
carcinoma, no lymphatic metastasis and T1~T2 infiltration depth lung cancer(P<0.05). There were 10(16.67%) and 24(57.14%)
patients with stage T1~T2 and stage T3~T4 lung cancer with adverse prognosis at 2 years, respectively, and the difference
between groups was statistically significant (1=18.214, P<0.05). CT quantitative parameters NICAP, NICVP and s—SHC of lung
cancer patients in the 2-year poor prognosis were higher than those in the 2—year good prognosis(P<0.05). ROC curve analysis
showed that the AUC of NICAP, NICVP, s—SHC and combined prediction of 2—year poor prognosis of lung cancer patients
were 0.830(95%CI: 0.780~0.880), 0.845(95%CI: 0.795~0.895), 0.866(95%CI: 0.795~0.895) and 0.911(95%CI: 0.861~0.961). A
multi—factor analysis showed that lymphatic metastasis (HR=2.098), T3~T4 infiltration depth (HR=2.707), NICAP=0.25 (HR=
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3.080), NICVP=0.52 (HR=4.267), s-SHC=1.74 (HR=3.611) were risk factors for poor prognosis in lung cancer patients at 2
years(P<0.05). Conclusion: Quantitative parameters NICAP, NICVP and s—SHC are increased in patients with lung cancer, and

they are closely related to pathological characteristics and prognosis, and they have a good predictive effect on prognosis of

patients with lung cancer.
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Figure 1. Female, 74 years old, squamous carcinoma of the upper lobe of the left lung (good prognosis). Figure

la: iodine content in the arterial phase; Figure 1lb: iodine content in the venous phase; Figure lc: slope of the energy

spectrum curve. Figure 2. Male, 84 years old, squamous carcinoma of the upper lobe of the lung with enlarged

lymph nodes (poor prognosis). Figure 2a: iodine content in the arterial phase; Figure 2b: iodine content in the venous

phase; Figure 2c¢: slope of the energy spectrum curve.
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Figure 3.

Spectral HU Curve 2
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Female, 66 years old, inflammation of the lower lobe of the
| right lung. Figure 3a: iodine content in the arterial phase; Figure 3b: iodine
| content in the venous phase; Figure 3c: slope of the energy spectrum curve.
¢ Figure 4. Pathological picture of squamous carcinoma with enlarged lymph

@_J nodes in the upper lobe of the right lung (HE staining). Squamous cell

carcinoma of the right lung with adenocarcinoma differentiation in the focal area.

F 3 NG B U 2 KR T

AS bt RUHRE fefER Wald x> P HR(95%CI)
B 0.741 0.214 11.990 0.001 2.098(1.379~3.191)
BHHWE 099 0252 15.621 <0.001 2.707(1.652~4.437)
NICAP 1125 0.288 15259 <0.001 3.080(1.752~5.417)
NICVP 1451 0366 15717 <0.001 4.267(2.083~8.744)
s—SHC 1284 0318 16303 <0.001 3.611(1.936~6.735)

TE R AH 0 ik LR RS (B =0 JE=1), B IR (T1~T2 =0 T3~
T4 =1) ,NICAP (<0.25=1,=0.25=0) ,NICAP (<0.52=0, =0.52=1),
s—SHC(<1.75=0,=1.75=1),

3 it

it Jei 1 Ry WP 2 6 v 1) R IR, RS R BB T
SRAE A OB R v B B R | B9 R
R 2 ERCEMERRE K 37% , 56T 39.8%, H LI
W8 32, T E R AT ROR B TUE I, B A G A
JEIS W B bR (HR R VERS R, ARk Rl E
T PR A AR A F AR ORI R e, S AR 2 A A e
98 KR R e vh R AR AR Y, CT K2 2 I R VF
il it g 10 22 B (HAR 48 CT K K 5 32 31 2 Fh
PR 285 ), 5 SO A I DA I P 3 A v A7 7 ey B 1)
M BETE CT ME NGB %1 CT FE A, PRI T £ 2
B e AT, 3B R W RE AN TR X9 2R he
R WO AN TR PPAG 5 1% & T ) B 119 R ik
CT MAGSTHE 7% B CT M Jsy BRI, AN AP EE T % ML
CT My Zise , [F) i HA R g Ao e e T
OO7 B A A5 e, 8 2o A8 PR IR IR D e AR 3R A IR 1%
BB, JE 0T 38 ok 2 R0 S8R A 6]
SR Z2 A U A LA B BEAE F 2R I AR
WHoE Wow | e CT & it S 800 A 2402 Wi ik e 01 B
R A5 R s B I, TR) s T RE A 5 I 5 1
Ol B ARWESE E A HTRE RS CT o it S50 i

FECE O BLRRAE | TS 1A G

IC VBN REIE CT & i S8, & — FhiTAh %t H 7
HEA LU i A TR b, BB AT A4 B B 4 ZUNE & B4 ol A
575 0, FL i A1 A2 iR 2H 20 PN A i A B H 2 0 152
Mo, ACHFFE 45 R Bon R 4L E BRI CT 5
%0 NICAP NICVP ¥ T X% B2 (P<0.05) , 156 W fii i
B HEIE CT 244 NICAP NICVP 7t , 5 BRAE M,
GG A R — 2, SR R AR S 22y
A T kb 0L P TR X i 2 i 98 2 20 HL 1f 5 44 g
A HA BRI A ), B i A SR AN )
JISL SR AL A5 R L TS R A R S P
DAL Ih 5 T B 500 B 25 0 A O kA P 4 ) L
fifi fifi 68 He & NICAP NICVP {8 5, AWFIT 4t R W
L TL-T2 Wi o 2 AR BlR AN R & AR KT
T3~T4 #] (P<0.05) , Ut A i i B34 2 4R Hil e A R &
Az 2 2 9 1 o BT R T v ARSI A R o AR
i WRELFERS T3~T4 31 % Il £ % B 3% CT
E TS E NICAP NICVP 35 (P<0.05) , i e CT
JE B 250 NICAP NICVP Fifi %5 fili 9 995 1/ Jn =& 1 7+
15, P RE R H T i 9 200 B P R v, P B M
BT RO R e LA B R X R AN ST B
2 AF S AN RO R AR R I CT 2 i 248 NICAP
NICVP ¥ T 2 4E TS B4 1Y Jifides 4 (P<0.05) , Uit
B RE CT & & 2 % NICAP NICVP 5 fili J# ¥ 5 A
XK, ARAFFT LB, NICAP NICVP i il fili g £ & 2 4F
il 5 AN KA AUC 23 %14 0.830.,0.845, 1 ] NICAP,
NICVP ¥ ig A 2wl fii e 28 25 00 1005 15 00, 5 R e
G ZE R — 5, AWFFE KB, NICAP NICVP H
Sl R 2 AR A R fER N (P<0.05), 5
T OCERAEPINE Y 45 R — 2, IESENICAP NICVP 5
5 i £ UG A 6 I kA R R R e R] AR



-178- oI R 5 25 A% 2% i 2025 4F26 36 4558 3 1 J Chin Clin Med Imaging, 2025, Vol.36, No.3

TR P R A R S5 A8 AN S8 B a7 P R 1 A AR I
G50 JHL g T R R R B ) R LA P 11
I I, R S A BT 5 e o L 2J AR b 1 R 9L
250 it FR A, L TC Sk B S DR R A
W NICAP NICVP 1] A7 25 11 ) i 98 i85 9 3 s R
B, DN 1 RGBT R A A S8R

s—SHC 1EMBETE CT 2 S8, 2 I W 441
— IS M Bl ) 2 P ARF S S R s BF ST
B s—SHC & T X R4, H s—SHC 7£ If 8 bk B 5%
8 T3~T4 AT TR 19 fili 9 28 & v 385 (P<0.05),
Ut s-SHC Z 5 filidig kA= &, 50 0E 5P 58 25
T2 AR K, 2 A AR R 5 1 s-SHC
T 2 AR R RAF B (P<0.05) , H s—SHC 5 fifi
B 2 R AR AUC M 0.866, i B s—SHC
A T iR R TS AR SR & B, s—SHC
S fil g 2B 2 AR TS AS R FE RS P ER (P<0.05) , Bk
W s—SHC 5% Tt Sl BoEse T B 2 A%, fi
Je 2H 2 DR L4 A A e T O B 0 bR B A
AR A el i 9 R AT O R e B
T 22 (14 il 8 R 1 s—SHC X R , 59 4h , AR
i 58 & BLEE IS CT % it Z 4 NICAP NICVP s—SHC
=W T AR R 2 AE TS RN BB AUC N
0911, = T H—485, Ul = FH B 2 AT BAMEH,
FIE A% B AT RACTI0IN fii 9i £B B I TS, DT R I PR AR 97
PREAE TN RO AR

25 LTIk heE CT & & 2 4 NICAP NICVP
s—SHC 7E iz J 2 rh by, B S BRRRAE | )5 % 1)
A, Hx il £ e HLAT R 1 T R4

[Z % 3Cik]

[1]5K 1 BRZ5 K2, IMIDS 75 Jifi 98 Y 9 1 K o =l /) 200 H i 9 40 JH0 3 50
fig 1 s [J]. i R 2 0 TR 2024 ,30(5) :541-543,547.

[2]Daylan AEC, Miao E, Tang K, et al. Lung Cancer in Never
Smokers:  Delving into Epidemiology, Genomic and Immune
Landscape, Prognosis, Treatment, and Screening [J]. Lung, 2023,
201(6): 521-529.

[ e il o £ 75,55 REIG CT 76 AT T0000 B At itk 12 &5
RRIHFELT]. T PR BR 25 2 2k 7, 2022,33(2) : 108-113.

[A]F0RE, XM 2R JR 50 55 CT RETE MUIRTE S5 B R AR BT N 23303
fili (L] T TR DR R 2 AR A 75,2023 ,34(6) :419-422.

[5]Li Z, Chen Y, Zhang Y, et al. Quantitative energy spectrum CT
in differential diagnosis of aldosterone —producing adenoma and
cortisol —producing adenoma [J]. Quant Imaging Med Surg, 2023,
13(8): 5012-5021.

[6]Zhou Q, Huang X, Xie Y, et al. Role of quantitative energy
spectrum  CT  parameters in differentiating thymic epithelial
tumours and thymic cysts[J]. Clin Radiol, 2022, 77(2): 136-141.

[TIXUAGIE MRS 3% 5 7546, 45 REIE CT A2 e Z 505 /0 40 1 i s e

BeOIBR A 5 R AR DG VR[], 98 RlE 4435 ,2022,37(3) :440-
442.

[8] R0 98 B 2 il g e ol 22 B3 25 2010 o [ il o8 s PR 95 m9 M. b
A N R TA R, 2010 106-109.

[OJEARIT AR, Th&-F . i i PR 2 W M CT 3 BB IR AR A5
BrJ]. R R BF5E,2024,37 (1) :52-56.

[10]Luo G, Zhang Y, Etxeberria J, et al. Projections of Lung Cancer
Incidence by 2035 in 40 Countries Worldwide: Population —
Based Study[J]. JMIR Public Health Surveill, 2023, 9: e43651.

[ 1] sl , 5 ity | S 45 Vb5 22 2 10/ AT S e S5 A At 45
1 )5 i G £ AL L], B2 PR, 2024,30(5) : 544-547.

[12]H XSUR, B A . R8I CT 76 i rh i 7 1 32 (] v [ B 252
15443 ,2024,32(2) : 199-203.

[13)47 SR R, 0022, 55 BB CT 2 4 2 805 il I R 3 5
HOE R B BUR B BN B [J]. B2 (R 24200, 2023,33(1)
25-29.

[14]Zhu LH, Wang FN, Wang YW, et al. Differentiation Between
Solitary Pulmonary Inflammatory Lesions and Solitary Cancer
Using Gemstone Spectral Imaging [J]. J Comput Assist Tomogr,
2022, 46(2): 300-307.

[15]Wei J, Hu H, He X, et al. GSI CTA evaluation of the
vertebrobasilar artery in normal adults at high altitude [J]. Front
Cardiovasc Med, 2023, 10: 1094401.

[16]Bning G. Spectral CT Hybrid Images in the Diagnostic Evaluation
of Hypervascular Abdominal Tumors —Potential Advantages in
Clinical Routine[J]. Diagnostics(Basel), 2021, 11(9): 1539.

[17]Wen L, Zuo M, Bai T, et al. Quantitative Evaluation of Small
Intestinal Hemorrhage Using Energy Spectrum CT lodine—Water
Map[J]. Comput Math Methods Med, 2022, 2022: 9234579.

[18]Liang X, Xue C, Huang X, et al. Value of energy spectrum CT
parameters in the differential diagnosis of high—grade clear cell
renal cell carcinoma and type I papillary renal cell carcinoma
[J]. Acta Radiol, 2022, 63(4): 545-552.

[19)E# P, A B DO, 5. RBIE CT X kR 30 15 J A0 35 Ok 10 25
KR KA A BRI PR TS 1P AS M E DR 5E(T]. T E CT # MRI
J%i,2023,21(8):138-141.

[20]Geng D, Zhou Y, Shang T, et al. Effect of Hashimoto’s
thyroiditis on the dual —energy CT quantitative parameters and
performance in diagnosing metastatic cervical lymph nodes in
patients with papillary thyroid cancer [J]. Cancer Imaging, 2024,
24(1): 10.

[21]WRAE WL, S 3. CT XURE fak 1 AR AF 12 Wi Jils 25745 AN [+ g 72 o 442 e
MAELI]. T EEAREE AR ,2022,60(27) :38-44.

(220, 22 T AE  BROCG , 45, RETE CT A i HE4 £ i i 477 4L
W0 e B R R B[] T R e Tl BR 2 A AR, 2023,26 (5)
554-560.

[23]% SCH#, B 0E B T35 45 BUZ BRI ARG HE CT 2 & 8OV
Jr) I T R AU M s T AR IR YT RO A (I, AR
%2 ,2024,58(2) : 194-200

[241# =, 3R ZE AL . GST £ 2 B0 T R 36 T 83 7 A3l 19 11 1R
EX) P E AR BE A, 2023,61(8) : 15-20.

[2510 4, TRER AL R 45, BRI CT RUAG X bR 98 Jma 8 952 i IR 14
32 W 0 1 B S B 2 5005 R 414D Ki67 \VEGE .CD34
EGFR M AHSCPE)]. BUACAE M B2 2% 3 J) ,2023,23(3) : 483-488.





