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Establishment of A Model for Diagnosing
Lung Adenocarcinoma in Situ using Ultra-
high Resolution CT Features
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ABSTRACT

Objective To establish a prediction model of clinical outcome based on ultra-high resolution CT signs
in the diagnosis of lung adenocarcinoma in situ (AIS), and explore the predictive value of ultra-high
resolution CT signs in the diagnosis of AIS. Methods A total of 110 AIS patients treated in our hospital
from January 2019 to December 2022 were selected as research objects. All patients received CT
scanning and standardized comprehensive treatment after admission, and ultra-high resolution CT
signs were collected. Besides, 15-day clinical outcomes were statistically analyzed, and they were
divided into outcome group and adverse group. The relationship between ultra-high resolution CT signs
and AlS disease changes was determined by single factor Logistic regression. Meanwhile, a Logistic
regression prediction model based on ultra-high resolution CT signs was constructed, and receiver
operating characteristic (ROC) curve of the prediction model was drawn. Results Single factor analysis,
The proportion of > 60 years old patients in the outcome group, the level of serum CEA, CY211, NSE,
tumor diameter, proportion of irregular shape, uneven density, non-vascular union, proportion of
burrs, proportion of pleural traction, proportion of vacuoles, proportion of air bronchi, proportion of
pleural indentation, proportion of multiple lesions, and proportion of smoking history in the ultra-high
resolution CT signs were all lower than those in the adverse group. The proportion of regular shape,
uniform density and vascular connection in CT signs was higher than that in bad group (P<0.05). Logistic
regression analysis showed that age > 60 years old (high proportion), tumor diameter (large), irregular
shape, burr, uneven density, pleural traction, vasculature, vacuole sign and multiple lesions were
risk factors affecting the prognosis of AIS patients (P<0.05). Logistic regression prediction model was
constructed based on ultra-high resolution CT signs (morphology, burr, density, pleural traction, vascular
relationship, vacuole sign) : Logistic (P) = -15.479+1.116X;+1.266X,+0.983X3+1.062X,4+0.997Xs5+1.024Xs,
Among them, X; was irregular shape, X, was burr, X3 was uneven density, X, was pleural traction, Xs was
vascular connection, and Xs was vacuolar sign. The sensitivity, accuracy, positive predictive value and
AUC of this model in predicting the prognosis of AlIS patients were 93.65%, 90.77%, 90.26%, and 0.933,
respectively. Conclusion The establishment of AlS clinical outcome prediction model based on ultra-high
resolution CT signs can predict the clinical outcome more accurately.

Keywords: Ultra-high Resolution CT Signs; Adenocarcinoma of Lung in Situ; Clinical Outcome; Prediction
Model; Predictive Value
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M3, Fih. FREEH(body mass index, BMI). MmEK
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G, IgG). B4tk (white blood cell count, WBC). I\
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BEHS . MEFEESL. ERZRELESLEETAISA
(P<0.05), M*E1, HELFFRICTAERNEL

£1 EVBAMAISARKZE LR
PR EE R #5754 (n=81) AIS#H(n=29) t/x? P
51 (%)] 1.337° 0.248
2 19(23.46) 10(34.48)
Z 62(76.54) 19(65.52)
F#8n(%)]
>60% 19(23.46) 15(51.72) 7.990° 0.005
45~60% 37(45.68) 9(31.03) 1.8822 0.170
<45% 25(30.86) 5(17.24) 1.9982 0.157
NEAEBMI(kg/m?)  20.43+1.15 20.16+1.08 1.102®  0.273
MEKF(mmHg)
DBP 139.65+4.54 140.55%+5.58 0.861° 0.391
SBP 81.75+2.36 82.21+2.25 0.912° 0.364
RR(&/min) 20.31+2.76 21.41%£235 1.911° 0.059
ALB(g/L) 36.21+4.31 35.47%+3.76  0.819° 0.414
Hb(g/L) 125.61+6.46 123.36+6.67 1.596°  0.113
IgA(g/L) 1.61%0.67 1.54%+0.71  0.475° 0.636
IgM(g/L) 1.61£0.55 1.58+0.61  0.245° 0.807
IgG(g/L) 11.25+1.74 10.85+1.55 1.092° 0.277
WBC(X 10%/L) 11.56+1.38 12.11+£1.54 1.786° 0.077
CEA(IU/mL) 3.3240.91 5.61+1.39  10.025> <0.001
CY211(ng/mL) 1.41£0.79 416+1.11 14.373° <0.001
NSE (ug/L) 3.25+0.67 4.79+0.98 9332  <0.001
CRP(mg/L) 4.06+0.85 444+121  1.836° 0.069
EER(cm) 1.67%0.24 2.31+0.16 13.319  <0.001
BEOYWECTIER
iz 9.740 0.002
Fmy 66(81.48) 15(51.72)
REN 15(18.52) 14(48.28)
£ 10.953 0.001
=) 12(14.81) 13(44.83)
x 69(85.19) 19(55.17)
BE 11.251 0.001
¥4 10(12.35) 12(41.38)
94 71(87.65) 17(58.62)
i d==kan} 10.326 0.001
=) 9(11.11) 11(37.93)
x 72(88.89) 18(62.07)
mEX% 8.615 0.003
T 74(91.36) 20(68.97)
& 7(8.64) 9(31.03)
=R 5.397 0.020
=) 25(30.86) 56(69.14)
x 16(55.17) 13(44.83)
FREIZREMEN(%)] 11.698%  0.001
2 51(64.56) 8(27.59)
& 28(35.44) 21(72.41)
BIRR M FETE [N (%)] 20.801° <0.001
2 20(24.69) 21(72.41)
& 61(75.31) 8(27.59)
S &[N (%)) 3.518° 0.061
2 26(32.10) 15(51.72)
& 55(67.90) 14(48.28)
¥ERR([N (%)) 2.974°  0.085
2 7(8.64) 6(20.69)
& 74(91.36) 23(79.31)
S ImAE[n(%)] 2.341a  0.126
2 12(14.81) 8(27.59)
& 69(85.19) 21(72.41)
TRAR S [n(%)] 5.561a 0.018
2 41(50.62) 22(75.86)
& 40(49.38) 7(24.14)
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TE BfE SE  Waldx%& ORfE  95%Cl P&
TR LR
EEIN -15.479  0.971 115.318 <0.001
FH>60% (GEE) 1.362  0.335 16.530 3.904 1.326 6.482 <0.001
CEA 0.562 0.426 1.740 1.754 1.005 2.503 0.981
CY211 0.613 0.511 1.439 1.846 0.997 2.695 0.115
NSE 0.582 0.448 1.688 1.790 0.986 2.593 0.093
EER(K) 1.313  0.378 12.066 3.717 1.225 6.210 <0.001
T2 (FRHEM) 1.116  0.423 6.961 3.053 1.153 4.952 0.005
EH(B) 1.266  0.352 12.935 3.547 1.159 5.934 <0.001
BE(TYY) 0.983  0.368 7.135 2672 126 4.085 0.010
HafEEshI(E) 1.062  0.387 7.531 2.892 1.567 4.217 0.008
MEXH(18E) 0.997  0.315 10.018 2.710 1.007 4.413 0.005
HIE(B) 1.024 0382 7.18 2.784 1.162 4.407 0.007
TELZSEME(E) -1.106  -0.349 10.043 3.022 1.260 4.784 0.004
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RS 0.614 0.559 1.206 1.848 1.117 2.579 1.220
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