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K Ay« NICHRE TR (P<0.05); Ik B 455 R 41k L 25545 K
BTk Ay NICEUIR TR AR A (P<0.05), FH R N, 5 F
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[Abstract] Objective: To explore the application value of energy spectrum computed tomography (CT) in the detection of
mediastinal lymph node metastasis in non-small cell lung cancer (NSCLC). Methods: Patients with NSCLC at the Third People’s
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Hospital of Qingdao from May 2023 to August 2024 were retrospectively analyzed, and they were divided into lymph node
metastasis group and lymph node non-metastasis group according to the pathological results of lymph node metastasis. General data
of patients, relative parameters of energy spectrum CT , such as energy spectrum curve slope (Ayy), standardized ordered atomic
value (N..z), normalized iodine concentration (NIC), in primary lesions and lymph nodes of patients and between the two groups
were compared. And receiver operating characteristic (ROC) curve was used to analyze its diagnostic value on NSCLC metastases.
Logistic binary regression equation was used to analyze the correlation between the above indicators and mediastinal lymph node
metastasis in NSCLC. Results: Among 105 cases of NSCLC, there were 39 cases in lymph node metastasis group and 66 cases in
lymph node non-metastasis group. The primary tumor size, clinical staging and serum carcinoembryonic antigen (CEA) level in
lymph node metastasis group were higher than those in lymph node non-metastasis group (P<0.05). The A,y and NIC in plain scan
and in arterial phase of lymph nodes in 105 patients were higher than those of primary lesions (P<0.05). The Ay, and NIC of lymph
nodes in plain scan and arterial phase in lymph node metastasis group were lower than those in lymph node non-metastasis
group (P<0.05) while the V., values in plain scan and arterial phase were higher than those in lymph node non-metastasis group
(P<0.05). ROC curve results showed that the AUCs of Ayy, Nz and NIC in plain scan and Ay, Nz and NIC in arterial phase
ranged from 0.679 to 0.961 (P<0.05). Logistic binary regression equation analysis revealed that the primary tumor size, clinical
staging, serum CEA level and energy spectrum CT related parameters were significantly correlated with positive results of
mediastinal lymph node metastasis in NSCLC (P<0.05). Conclusion: Energy spectrum CT parameters such as Ayy, N, and NIC
in plain scan and arterial phase have clinical predictive value on mediastinal lymph node metastasis in NSCLC.

[ Key words | Non-small cell lung cancer; Mediastinal lymph node metastasis; Energy spectrum computed tomography
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WA AR 2 Wit it 22, (B H w2 FiR
LREE Y, HIEE I AR R AR
DL =112 W NSCLC 9\ B bk 1 45 5% 78 i E A 52
RETHE CT REAS A OLRE S LM%, W M i re
AN X ke T A AN R R IR R Bk IR 5214
SEEE, W ALCTE b4 ' BEFEMTST &
W, eI CT A% S 800 25 B e ik T 45 55 4% 2L
BEHIZWIRUR, B Mk g5EH Atk
WA SR, e TAREREMREE, B
RERS H TIEM B A WS . H H v g CT X
NSCLC # % Mz Wit (HAF s >, HFik, &
SCLANSCLC & A4, BIEIRIERENE CT
FRA NSCLC ARG bk B 4556 8% 10 7 FHA

[l JB5 - 16 B 2023 4F- 5 H —2024 48 A & 511
o= N ERE A B NSCLC B . 9 AbRifE .
@ 29 BLAF A AT IESE R IR & NSCLC; @ w12
B, KATREYUMIE R O W ZaEg
CTHi#r . HEBRbruE: O IR . Al
PR MRS, @ GIF0M. . BOREAS;
@ R WELE L.

12 Fik
1.2.1 W R FH

R LA P AL R ARSI . R MR
KN BRARIEAE WK AT R hT
Jii (carcinoembryonic antigen, CEA) 7K,
122 ##ECTHRE

B AT B Y42 e CT KA, K AX AT 5 min
AT FE R, KT H 2K Canon 24 W] %) Aquilion
ONE TSX-305A #3484, & HX i1
IR S KA, B UM RN, S 2%
FHFEFCA R ZE R AT, FiS5. &
JE80. 140 kV BRI, AZhE N, JEREE .,
ZE2 mm, P 1.375: 1, FH5%E G i
SR, D K S AR B ARG B ) A e



KM 7885 2 % ) 20264F55353: 55 210]

303

(%300 mg/mL, 1.0mL/kg, VESFHEFR3 mL/s), U
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Fig.1 Inclusion flow chart of study subjects
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Tab.1 Comparison of general data between the two groups of patients
n (%) ks
SIRE| WEZEEAAL (n=39) WREZEARERL (n=66) X/ P
5
Pl 23 (58.97) 43 (65.15) 0.401 0.527
ot 16 (41.03) 23 (34.85)
(a4 61.56+8.77 63.39+8.83 1.028 0.306
D e A/ mm
<3 21 (53.85) 21 (31.82) 4956 0.026
>3 18 (46.15) 45 (68.18)
D A
Fififi b 16 (41.03) 23 (34.85) 2.356 0.671
Fiffirp 4 (10.26) 4 (6.06)
At 6 (15.38) 15 (22.73)
Zefii b 8 (20.51) 11 (16.67)
Zelifi R 5 (12.82) 13 (19.70)
I R34
B4 0 (0) 25 (37.8) 51.524 <0.001
14 11 (28.21) 36 (54.55)
11§:4] 19 (48.72) 2 (3.03)
IVH# 9 (23.08) 3 (4.55)
CEA/ (ng-mL™)
<5 22 (56.41) 51 (77.27) 5.036 0.025
>5 17 (43.59) 15 (22.73)
#2 NSCLC 2FFRAKFMELEBLIL CTHASHILR
Table 2 Comparison of energy spectrum CT parameters in primary tumors and lymph nodes of NSCLC patients
xts
R ks S
Any Negrz NIC .2 NIC
R L 1.57+0.45 0.78+0.10 0.18+0.06 2.95+0.82 0.77+0.03 0.21+0.08
N 1.76+0.58 0.76+0.08 0.60+0.20 3.27+0.92 0.78+0.06 0.60+0.20
ZiEN 2.652 1.600 20.611 1.528 18.552
P{H 0.008 0.111 <0.001 0.128 <0.001
#3 WAMRBEEEL CTHXSHLE
Table 3 Comparison of energy spectrum CT parameters of lymph nodes between the two groups
Fts
15 ) REE] Bk
)‘[[U chf—Z NIC )\llU chf—Z NIC
N 2 39 1.53+0.53 0.80+0.04 0.390.12 2.58+0.55 0.80+0.03 0.39+0.13
WA RS 66 1.90+0.56 0.73+0.09 0.73+0.12 3.68+0.86 0.76+0.06 0.72+0.12
A 3.287 4.939 13.031 7.924 4713 12.884
P{E 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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B2 NSCLC ke ik B 4557 mH 1 faeiE CT B&
Fig.2 Energy spectrum CT images of case 1 with NSCLC and mediastinal lymph node metastasis
B, Bk, 80X, A: YRAMSTAE S RMIGK RS R B: KRR C: #IKIIKEA R SE; D: 3)
PRI (] R BRSNS BEULR s B WK ORI s BRI R B ARG 200 . - Ay Nz NICHM5041.82, 0.75. 0.64,

I Ay Nopze NICAH43.17. 079, 0.71.

B3 NSCLC #\k@ ik B L4557 mHI 2 raeiE CT B&
Fig.3 Energy spectrum CT images of case 2 with NSCLC and mediastinal lymph node metastasis
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1.62, 0.81, 0.45, Bk gy Nz NICHH42.96, 0.82, 0.50,

2.4 ROC ko Hreti CT X NSCLC @ik B 45
HBISHNE

ROC fH 45 R 7n, P49 Awu. Newz. NIC
PL K 3 B3 Aoy Newz. NIC [ AUC h 0.679~
0.961 (P<0.05, #*4, K4),
2.5 Logistic ZstEIFAESHEEE CTHXSE
5 NSCLC M\RRik B EEBRIEX

R4 ROC ML BT ab S, B D\ ik 1 25 5

AR AR 1 L Ao 30
MYEpF= e

Logistic —JG FIH M s R won, Bk
IR RN L PRS0 L I3 CEA 7K K A& T RE 1%
CT M 24014 5 NSCLC Y\ R itk 2 45 5% 7% PR 45
F i FHE (P<0.05, £S5,

Bilk CT A S H R A AR i,
AT AL, 47 logistic —JG
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Tab.4 Diagnostic value of energy spectrum CT on mediastinal lymph node metastasis in NSCLC by ROC curve analysis

WER BHPERE BA B

o= 0 e RE 00 00 i:l:ﬁiu- 00 0D
febr AUC  #®WMifHE  95%CI P{E REFE (95%CD /%  FrRE (95% CD /% /% % (%

REEp 0.679 1.88  0.581~0.767 <0.001 76.92 (60.28~88.29) 53.03 (40.43~65.27) 61.90 49.18 79.54
PNy 0.735 0.77  0.640~0.816 <0.001 74.36 (57.57~86.40) 69.70 (57.00~80.09) 71.43 59.18 82.14
SFHENIC 0.961 0.59  0.905~0.989 <0.001 97.44 (84.92~99.87) 89.39 (78.77~95.27) 92.38 84.44 98.33
BRI Ay 0.856 3.17  0.774~0.917 <0.001 89.74 (74.84~96.66) 75.76 (63.38~85.10) 80.95 68.63 92.59
I N, 0.758 0.78  0.664~0.836 <0.001 79.49 (63.06~90.13) 62.12 (49.30~73.52) 68.57 55.36 83.67
FKIANIC 0.940 0.53  0.876~0.977 <0.001 84.62 (68.79~93.59) 93.94 (84.44~98.04) 90.48 89.19 91.18

1.0 —
S 7727 2
s //
pod 7/
0.8~ ~
| / J
[ 7
- /
| /
0.6 A
i I d
k=) ]
™ Vool
044l 1 |0 e
| F ANz
T FFINIC
oy ki,
0.2 il —- BN
f.1 — - BIBkNIC
— 528
0 T T T T
0.2 0.4 0.6 0.8 1.0
-5 S

B4 HEWE CTiLHT NSCLC AR B 44 ROC #hZk
Fig.4 ROC curves of energy spectrum CT in the diagnosis of mediastinal lymph node metastasis in NSCLC

*5 Logistic —TEIAFHESHEEIE CTIHX S5 NSCLC MRk B AR BIHEXE
Tab.5 Logistic binary regression equation analysis of correlation between energy spectrum CT-related parameters and mediastinal lymph

node metastasis in NSCLC

i H B SE wald y* OR 95% CI Pl
SR MR /N=3 mm 0.895 0.417 4.607 2.447 1.081~5.542 0.032
JE & B K /N<3 mm 1.000
ARSI, IV 1.258 0.533 5.571 3.518 1.238~10.001 0.019
()7 N | | 1.000
1174 CEA=5 ng/mL 1.326 0.571 5.393 3.766 1.230~11.532 0.021
1fiL 7% CEA<S5 ng/mL 1.000
A y<1.88 1.567 0.329 22.685 4792 2.515~9.133 <0.001
A y=1.88 1.000
WA N ,>0.77 1.791 0.744 5.795 5.995 1.395~25.771 0.016
A N,y 2<0.77 1.000
41 NIC<0.59 2.095 0.816 6.573 8.101 1.637~40.099 0.011
SEHNIC=0.59 1.000
I A <317 0.956 0.458 4357 2.601 1.060~6.383 0.037
I A y23.17 1.000
KN, ;,>0.78 1.440 0.505 8.131 4221 1.569~11.357 0.004
FIKII N, ;,<0.78 1.000
kI NIC<0.53 0.741 0.360 4248 2.100 1.037~4.253 0.040

kI NIC=0.53 1.000
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NSCLC {GY7 Hi s A7 ™ A% 1 1 VPAL 52
G2 R A R o B A A DA A B AT 5 A A
J5ae WL CT X NSCLC ik B 45 56 Rl 4 LA ik
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TR ARG E S, R kE ) SIS W T R E
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PR W [ PR R o e A, NSCLC Ji &
S Tk, O S N R R A
PRI A LU S5 H iR, SR NIC H Ik 4
R ORI CTE M, A2 . TR CT
EIFER, BO L A R 22 CT AR,
DRITTT Apro TEIR ELEE T REAIG, T Noges A2 S BRI 414
Y52 B X a8 i AR, FEZE
ARG R HTE Y S5 RTINS, AT
FEH R A SR LSS New, TC 0 35 22 5 19 it DX 7T B

SR REAR S TR AR Bk Ss, B
ER2 > AU NELT N s 2y NN ) e S 2 5 A7 £ Nl
54 R S Ao NIC HIE TR RS2, F
FA LB Newe Y005 TR A, HAMFROC
H 2893 M7 25 3R 78 -4 Nezw NIC, B Ny
NIC X} NSCLC #% #% £ Wr 1) AUC ¥ &8 it 0.7,
logistic —JolnlH AT a5 SR o, Ik Mg K
AN GRS . I CEA /K K & T g 1% CT A
KSR 5 NSCLC YR bk EL 25 56 B PHME 25 2
FME, RIS CT RIS WHER A, nIfE
FlfE R NSCLC kL2554 iz Wi 2% . 73 #r i
DR, 2 B Ik T 485 1l i 32 2] e s & k52 el
HANTMAE A, T Aw B AR L
BIRE, MAEFE RS IR EL 4t v i I AR LA B i SR
EO [ 1117 [ R | 227 A7 N2 S v N 3 B
PG EESR) i 22 5, RIS BORE S CT M35
L SN

AR FENREA BN, HARIRSR
AN R S AR LU A ZE RE 3% CT 1 FH T NSCLC 2
WEEHReW e, FE—ERR, £k
W IF R —2 5T

i LTk, SFHEMBIK Ay Newz. NICHE
AETE CT A OCS BRI IR Th X NSCLC ARtk L 45
RS LA WM A, A R0 PRI AT,
FE—E PR L REMGE T NSCLC 1297 3R
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