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[ Abstract ] Background and objective Lung cancer is the cancer with the highest mortality at home and abroad at
present. The detection of lung nodules is a key step to reducing the mortality of lung cancer. Artificial intelligence-assisted diag-
nosis system presents as the state of the art in the area of nodule detection, differentiation between benign and malignant and
diagnosis of invasive subtypes, however, a validation with clinical data is necessary for further application. Therefore, the aim of
this study is to evaluate the effectiveness of artificial intelligence-assisted diagnosis system in predicting the invasive subtypes of
early-stage lung adenocarcinoma appearing as pulmonary nodules. Methods Clinical data of 223 patients with early-stage lung
adenocarcinoma appearing as pulmonary nodules admitted to the Lanzhou University Second Hospital from January 1%, 2016
to December 31", 2021 were retrospectively analyzed, which were divided into invasive adenocarcinoma group (n=170) and
non-invasive adenocarcinoma group (n=53), and the non-invasive adenocarcinoma group was subdivided into minimally inva-
sive adenocarcinoma group (n=31) and preinvasive lesions group (n=22). The malignant probability and imaging characteris-
tics of each group were compared to analyze their predictive ability for the invasive subtypes of early-stage lung adenocarcino-
ma. The concordance between qualitative diagnostic results of artificial intelligence-assisted diagnosis of the invasive subtypes
of early-stage lung adenocarcinoma and postoperative pathology was then analyzed. Results In different invasive subtypes of

early-stage lung adenocarcinoma, the mean CT value of pulmonary nodules (P<0.001), diameter (P<0.001), volume (P<0.001),
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malignant probability (P<0.001), pleural retraction sign (P<0.001), lobulation (P<0.001), spiculation (P<0.001) were sig-

nificantly different. At the same time, it was also found that with the increased invasiveness of different invasive subtypes of

early-stage lung adenocarcinoma, the proportion of dominant signs of each group gradually increased. On the issue of binary

classification, the sensitivity, specificity, and area under the curve (AUC) values of the artificial intelligence-assisted diagnosis

system for the qualitative diagnosis of invasive subtypes of early-stage lung adenocarcinoma were 81.76%, 92.45% and 0.871

respectively. On the issue of three classification, the accuracy, recall rate, F1 score, and AUC values of the artificial intelligence-

assisted diagnosis system for the qualitative diagnosis of invasive subtypes of early-stage lung adenocarcinoma were 83.86%,

85.03%, 76.46% and 0.879 respectively. Conclusion Artificial intelligence-assisted diagnosis system could predict the invasive

subtypes of early-stage lung adenocarcinoma appearing as pulmonary nodules, and has a certain predictive value. With the op-

timization of algorithms and the improvement of data, it may provide guidance for individualized treatment of patients.
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Tab 1 Patient characteristics
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SD) £, HRIHECR R R )5 22007 AP EIES
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JExAR )/ ORE i B+ A 1015 o 221 32 308 TARERR A
?32 (receiver operating characteristic curve, ROC) , é*/i/ﬁjﬂ
W SR B 4T i FH (area under the curve, AUC)
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2.1 A[FERIEEBIA TR AR =4 B e 07 T 22
FEGH R L (P=0.204) ; ZRFFR T 25001, F I
Jit J 98 AN ] 92 40 S Y il 245 55 ) 4R 1% (P=0.00S5) | HAZ
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R (P<0.001) ZRIA G2 WKL
2.2 TR AR S IR AL 7522305 3 il g £
B, AR R I AL PO A4S Y (pure ground-glass
nodule, pGGN) HJ 47421 (18.8%) , B34S Y (part-
solid nodule, pSN) 765 (34.1%) , 544577 (solid nodule,

Characteristic AAH/AIS (n=22) MIA (n=31) IAC (n=170) P

Age (yr) 51.5+7.3 522497 56.9410.0 0.005
Gender (Male:Female) 6:16 16:15 74:96 0.204
Mean CT value (HU) -552.5+157.4 -416.5+193.4 -104.91+221.1 <0.001
Diameter (cm) 0.9£0.3 1.0£0.4 1.9£0.5 <0.001
Volume (mm?3) 373.0(295.0) 457.0 (800.0) 3,828.0 (5,559.0) <0.001
Malignant probability (%) 82.1£9.1 83.5%£7.8 80.5%7.5 <0.001

AAH: atypical adenomatous hyperplasia; AlS: adenocarcinoma in situ; MIA: minimally invasive adenocarcinoma; IAC: invasive
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Tab 2 The relationship between nodule type and invasive subtypes [n(%)]

Density Final pathology Total
AAH/AIS MIA 1AC
pGGN 18 (81.8) 11 (35.5) 13(7.6) 42
pSN 4(18.2) 20 (64.5) 52(30.6) 76
SN 0(0.0) 0(0.0) 105 (61.8) 105
Total 22 31 170 223
pPGGN: pure ground-glass nodule; pSN: part-solid nodule; SN: solid nodule.
R 3 BEFHESRETEBXRN(%)]
Tab 3 The relationship between imaging characteristics and invasive subtypes [n(%)]
Radiological sign Final pathology P Density P
AAH/AIS (n=22) MIA (n=31) IAC (n=170) pPGGN (n=42) pSN (n=76) SN (n=105)
Vascular penetration 19 (86.4) 27 (87.1) 156 (91.8) 0.477 37 (88.1) 70(92.1) 95 (90.5) 0.754
Pleural retraction 2(9.1) 6(19.4) 113 (66.5) <0.001 4(9.5) 33 (43.4) 84 (80.0) <0.001
Lobulation 2(9.1) 8(25.8) 134 (78.8) <0.001 6(14.3) 48(63.2) 90 (85.7) <0.001
Spiculation 1(4.5) 3(9.7) 116 (68.2) <0.001 2(4.8) 40 (52.6) 78 (74.3) <0.001
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B 1 AIBRERG TSR HAMRERIETRSHEMRFE, A, B: FHREREFEIEE (E1B, HE, X200) ; C. D: F{IAR%EE (B1D, HE, X100) ; E. F: %
iEERRE (B1F, HE, X200) ; G. H: Zid#ERR%E (B1H, HE, X200) .
Fig 1 Artificial intelligence system for qualitative diagnosis of the invasive subtypes of early-stage lung adenocarcinoma and the corresponding
pathology. A, B: atypical adenomatous hyperplasia (Fig 1B, HE, X200); C, D: adenocarcinoma in situ (Fig 1D, HE, X100); E, F: minimally invasive
adenocarcinoma (Fig 1F, HE, X200); G, H: invasive adenocarcinoma (Fig TH, HE, X200).
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Fig 2 ROC curve for two-class result. ROC: receiver operating

characteristic curve.

Gl gh 52 ST 25 G BN B A T A G
DL E B8 R W12 N T R AR G e Ay T A i 1X 53 fi 45
TR R AL, Al i R S E 29T T BRI AN S
%,

Jili 45 S P2 M AAH . AIS . MIAFITACHE — 1
Wk kR, 1R pGGN .| pSNEISN YA &
o — Ak R L B IR R FE AL/, i g 4
A 431 o It v e O e X ARG, TR B AMR i, 2

HRERE

- 120

The confusion matrix of three-class result

AAH/AIS [ 100

MIA

Predicted label

IAC

AAH/AIS MIA

True label

IAC

3 ZHRERMBEER
Fig 3 The confusion matrix of three-class result

SO URTE, CTRIL NS B AL i e
JE R ORI, b3 240 B 1) 45 A T ) AR AR —, IR A
Bl U —E pyazhr, NI AR IR, CcTH
A SR, MR AR AR AL B, IR IE RS 2 P, pGGN
b R, 918t R pSNFISN, 4354 fiFnof). 78
MIAH, pSNFE204, HIKJEpGGN 11, TEIACH?, FEh
SNHIpSN, 433 k108 BIFIS251, 575 SCHrdR b & Az &
JEFEAIG, SN TR RS E i S HAHSS 5, ATt —

HRERE

www.lungca.org



* 250 ¢ b [ 9 2 25 2022464 1 2 S A 40

Chin J Lung Cancer, April 2022, Vol.25, No.4

ROC curve for three-class
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Fig 4 ROC curve for three-class result
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