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ABSTRACT

Objective To explore the diagnostic efficiency of spectral CT multi-parameters combined with
morphological characteristics on solitary pulmonary nodule (SPN). Methods 80 patients with SPN
in our hospital from January 2021 to December 2023 were selected and divided into malignant
group (n=49) and benign group (n=31) according to the pathological properties. The baseline data,
CT morphological characteristics scores and spectral CT multi-parameters were analyzed, and the
diagnostic efficiency on SPN was explored. Results The scores of CT morphological characteristics such
as SPN spicule sign, spinous process sign and lobulation sign and total score in malignant group were
higher than those in benign group (P<0.05). The normalized iodine concentrations (NICs) of arterial
phase (AP) and venous phase (VP) in malignant group were higher compared with those in benign
group (P<0.05). The CT values of AP at 40 keV, 70 keV, 100 keV and 140 keV in malignant group were
higher (P<0.05), and the CT values of VP at 40 keV, 70 keV and 100 keV were higher than those in
benign group (P<0.05). The slope of energy spectrum curve of AP at 40 keV-70 keV in malignant group
was higher than that in benign group (P<0.05), and the slopes of energy spectrum curve of VP at 40
keV-70 keV and 70 keV-100 keV were higher compared to benign group (P<0.05). Receiver operating
characteristic curve showed that AP NIC, VP NIC, CT values of AP at 40 keV, 70 keV, 100 keV and
140 keV, CT values of VP at 40 keV, 70 keV and 100 keV, slope of energy spectrum curve of VP at 40-
70 keV, CT morphological characteristic score and combination had certain diagnostic efficiency on
benign and malignant SPN (P<0.05), and the areas under the curves were 0.764, 0.665, 0.770, 0.658,
0.734, 0.779, 0.673, 0.723, 0.700, 0.720, 0.922 and 0.625 respectively. The diagnostic efficiency of CT
morphological characteristics scores was the highest, with a sensitivity of 73.47% and a specificity of
96.77%. Conclusion The CT morphological characteristics scores, NIC, single energy CT value and energy
spectrum curve slope of malignant SPN are significantly higher than those of benign SPN. Spectral CT
multi-parameters combined with morphological characteristics can be used to diagnose benign and
malignant SPN, and the diagnostic efficiency of CT morphological characteristics is the highest.
Keywords: Spectral CT; Morphological Characteristics; Solitary Pulmonary Nodule; Diagnosis
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AR BRAR, EFEFH20153001, 100mL: 32g)1.5
mL/kg, HUEBHK(AEZRANBANVERAE, BAET
H20058668, 250mL:2.25¢)30 mL#ITHE, F55EMGE30 s.
60 s HITEIAKER(AP). BEBKEA(VP) T,

1.2.2 BEG I REIERE BidAWA. 6 TEMMBER G R
B, B2REARFENEMIS, ERERNUNERDE. KE
MEE. KEELIKZL0 keV. 70 keV. 100 keV. 140 keVEaE
ERGMELHE, MEEMUEERTG, BRMBXIRET
AP. VPHIR4LETI. BEEIBKS M ERRKA. EREIEEE
MRANEARERMEX, ENRAgERAMESREARE
BWOMKMHES, BFRERNESL. BBEF. SE&. FIERNF
BEXIE, BAP. VPHENRBMBXEEA/N. K. (IBRF
B, inELBRENIC)=FMMSE/REEMHRBESE; 15
HELACRE (NWC)=fFItKkEE2/RAEEMIKKEE; 40 keV~T70
keV[X |8 853 HIZE $1=(40 keV-T0 keV)Hu/(70-40), E&X|ase
EHLITE S AR L.

1 MARLRH R[N (%)]
BEaEp EMH(N=49) RBM4HMN=31) t/xYE P&
FH(F) 64554823  66.09£9.36  0.773  0.442
#3 B 26(53.06) 14(45.16) 0474  0.491
T 23(46.94) 17(54.84)
WE R 19(38.78) 8(25.81) 1428 0232
5 30(61.22) 23(74.19)
wWE R 18(36.73) 9(29.03) 0.504  0.478
o 31(63.27) 22(70.97)
SR ER(mm) 20.89+6.34 19274601 1136 0.260
LSRR (cm?) 4.19+1.33 3.53+1.20 1.904  0.061
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MEERAE 0.43+£0.12 0.28+0.09 5.972  <0.001
PR I P& AIE 0.59+0.16 0.35+0.10 7.470  <0.001
XREE 0.61+£0.19 0.34%0.11 7.177  <0.001
KRS 0.52+0.18 0.22+0.07 8.849  <0.001
ktaabE 0.56+0.16 0.32+0.10 7.470  <0.001
B 418+1.12 231£052 8706  <0.001

keV. 140 keVEEEKFCTES T RMH(P<0.05), TEVP 40 keV.
70 keV. 100 keVEEEKFCTEST RMA(P<0.05); HMEAE
AP 40 keV~70 keVIX jalgEIE R4 R = T B4 4H(P<0.05), 7EVP
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BEECTZ5¥ TR (n=49) R4 (n=31) tfE PE
EhEKHAAP NIC 0.21£0.10 0.13+0.07 4164  <0.001
NWC 0.97+0.02 0.98+0.01 0.258 0.767
FREIREEKFCT{E(Hu) 40 keV 152.04%38.05 103.721+49.78 4903  <0.001
70 keV 55.49+19.16 41.79%20.03 3.061 0.003
100 keV 28.85+19.91 10.11£10.48 3.799  <0.001
140 keV 22.67£9.49 13.28+6.91 4767  <0.001
BEILRhLERIZR 40 keV~T0keV  2.64%+0.98 2.11+1.20 2.165 0.033
70 keV~100 keV  0.98%0.45 0.97+0.41 0.079 0.937
100 keV~140 keV 0.21£0.08 0.23+£0.0 0.801  0.425
BAKHAVP NIC 0.601+0.43 0.37+0.24 2.748 0.007
NWC 0.98+0.01 0.99+0.01 0.436 0.664
FRIAEEKFCT{E(Hu) 40 keV 109.28+37.39 85.35140.36 2.705 0.008
70 keV 52.01+11.82 40.861+17.62 3.390 0.001
100 keV 31.45+10.84 22.23+12.82 3.452 0.001
140 keV 21.78+12.85 21.04%13.29 0.248 0.805
BEIEHhLE R 40 keV~T0keV  2.47+1.11 1.651+0.94 3.428 0.001
70 keV~100 keV  0.58%0.23 0.47£0.25 2.011 0.048
100 keV~140 keV 0.28+0.17 0.22+0.11 1.833 0.071
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2.4 GEECT S S MBS AR RHET 2 X SPNRYIZETRIBE ROC
D22, AP NIC. VP NIC. APTE40 keV. 70 keV. 100
keV. 140 keVREE/KFECTIE. VPTE40 keV. 70 keV. 100 keVEEE
KFCTE. VPTE40~T0 keVX [BIREIE IR, CTHRSEIFET
DUUREREFTSPN R EMI9E —EMNIZWTEE(P<0.05), HiLT
O(AUC)951590.764. 0.665. 0.770. 0.658. 0.734. 0.779.
0.673. 0.723. 0.700. 0.720. 0.922. 0.625, EFFCTHASFIF
D IZENEERS, BRMENT3.47%, 1ERMRN6.77%, &K
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534.25%%, WH MBI E ML, Bl 6 #CTS S YUK & F AR 20 % SPNI U 2K L HGROC ..

R4 BEECTSBUBRAT SRR SPNR S MR EE

B8 RIEHHE HFEH AUC 95%CI UM (%) 4521 (%) PAlE) PE
AP NIC 0.161 0.550 0.764  0.656~0.852 77.55 77.42 4.807 <0.001
VP NIC 0.551 0.422 0.665 0.551~0.767 55.10 87.10 2.709 0.007
AP 40 keV 136.037  0.436 0.770  0.663~0.857 69.39 74.19 4.837 <0.001
AP 70 keV 42.838 0.271 0.658 0.543~0.760 75.51 51.61 2.493 0.013
AP 100 keV 23.092 0.424 0.734  0.623~0.827 71.43 70.97 3.953  <0.001
AP 140 keV 18.861 0.460 0.779  0.672~0.864 65.31 80.65 5456  <0.001
VP 40 keV 91.446 0.315 0.673  0.559~0.774 73.47 58.06 2.743 0.006
VP 70 keV 39.086 0.470 0.723  0.611~0.817 58.71 61.29 3.476 0.001
VP 100 keV 24.804 0.377 0.700  0.587~0.797 79.59 58.06 3.272 0.001
AP 40~70 keV 2.983 0.227 0.625 0.509~0.731 38.78 83.87 1.904 0.057
VP 40~70 keV 2.588 0.413 0.720  0.608~0.814 51.02 90.32 3.795 <0.001
VP 70~100 keV 0.311 0.241 0.617  0.501~0.723 91.84 32.26 1.778 0.075
CTRASFRIETS  3.258 0.702 0.922  0.840~0.970 73.47 96.77 14,585 <0.001
Ka 0.250 0.625 0.509~0.731 95.92 29.03 2.846 0.004
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