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The value of CT histogram analysis in the differentiation of benign and malignant lung pure ground glass
opacity nodules CAI Ya-qian,ZHANG Zheng-hua,ZHOU Xiao-jun,et al.Department of Medical Ima-
ging,the First Affiliated Hospital of Kunming Medical University, Kunming 650032, China
[Abstract] Objective: The objective of this study was to explore the value of CT histogram anal-
ysis in the differentiation diagnosis of benign and malignant lung pure ground-glass opacity nodules
(pGGO).Methods: CT plain scan images of 52 patients with pGGOs confirmed by histopathology were
retrospectively analyzed. There were 28 malignant and 24 benign pGGOs.The largest axis of the nodule
was selected to outline the region of interest (avoiding blood vessels and bronchi) to generate a CT
pixel histogram. The differences of histogram parameters and distribution characteristics were com-
pared using independent sample ¢ test or Chi-square test between benign and malignant groups.lLogis-
tic regression method was used to analyze the optimal predictive index and threshold of pGGO malig-
nant transformation.Results:In the histogram parameters of benign and malignant groups,spans were
(590.3+141.5) and (907.2+298.0) HU, respectively; the maximum CT value were (—333.5+140.4)
and (—105.1£244.4) HU, respectively; CT values corresponding to kurtosis were (—675.1+145.3)
and (—468.4+187.0) HU,respectively;the differences of the three parameters above between the two
groups were all statistically significant (P <C0.05).The histogram of benign pGGQOs mainly showed
“rapid rising and slow falling” type,and the malignant pGGOs histogram mainly showed "slow rising
and rapid falling" type, there was statistically significant difference between the two groups (P <<
0.05).The best cut-off value of kurtosis was —553HU for differentiating the benign and malignant
pGGOs,and the corresponding sensitivity and specificity were 64.3% and 87.5% , respectively.Conclu-
sion: Pixel-based CT histogram analysis technology can provide important reference basis for the dif-
ferential diagnosis of benign and malignant lung pure ground glass opacity.
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Spectral CT imaging in evaluating the short-term efficacy of chemotherapy for advanced non-small cell
lung cancer ZHU Qiao,REN Cui,ZHANG Yan,et al.Department of Radiology,the Third Hospital
of Peking University,Beijing 100083, China
[Abstract] Objective: To study the value of quantitative parameters of spectral CT imaging in
evaluating the short-term efficacy of chemotherapy for advanced non-small cell lung cancer (NSCLC).
Methods: 34 patients with advanced NSCLC received chemotherapy were prospectively collected. Ac-
cording to RECIST 1.1, the patients were divided into two groups:15 cases in the effective group (the
tumor showed complete or partial remission after therapy) and 19 cases in the ineffective group (the
tumor showed stable or progressive after therapy). All patients underwent dual phase contrast en-
hanced spectral CT scan before and after chemotherapy. The CT value, spectral CT quantitative para-
meters and slope of spectral curve (A) of the lesions in arterial phase (AP) and venous phase (VP) be-
fore and after treatment were measured and compared. The parameters with statistical differences be-
tween the two groups before treatment were studied using logistic regression analysis to find out the
valuable parameters and establish equation [could be regarded as a new variable (NV)].The parame-
ters included into the equation and the NV were analyzed by ROC curve,and their ability to predict the
efficacy of chemotherapy was compared.Results: There was no significant difference in clinical data be-
tween the two groups (P>>0.05).Before therapy,the normalized iodine concentration (NIC) and A in
AP and VP (named NIC,p and NICyp,Aprp and Avp) of the effective group were higher than those in the
ineffective group (15.5344.34 vs. 12.204+4.00,32.86+7.96 vs. 23.29+6.03,2.26+0.65 vs. 1.81+
fEE SA0:100083 LT, JLmt K25 = B Be UM AL
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0.47,2.4940.52 vs. 1.8540.40,respectively;all P<C0.05).The NIC,p and NICyp of the effective group
after chemotherapy were all lower than those before chemotherapy (12.64 £3.80 vs. 15.53 =4.34,
27.09+7.48 vs. 32.86+7.96;all P<{0.05).NICyp and Ayp were finally included into the logistic regres-
sion equation.The areas under the ROC curve (AUC) of NICyp,Avp and NV for predicting the chemo-
therapy efficacy of advanced NSCLC were 0.832, 0.823 and 0.898,respectively. The AUC of NV were
the largest,but there was no significant difference compared to the AUC of NICyp and Ayp (P >>0.05).

Conclusion: NICy; and Ayvp has potential benefit in predicting chemotherapy response of advanced

NSCLC.The combination of NICyp and Ayp can improve the prediction efficacy.

[Key words] Non-small cell lung cancer; Chemotherapy; Tomography,X-ray computed; Spec-

tral imaging
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LS 7%

1. ffFgE x4

1 2018 4 4 1 —2019 4F 6 AfEdb i R =&
Bt E A5 AT IEAEIE 7 5 A7 ARG CT 348 5if 451 4 114 165 30
NSCLC & # W 5. 99 A b5 . @ £ 95 B 55
NSCLC; @5 2k J bifi i 52 A5 ¥ 47 g3l CT mifg s © 3k

LR AETIRIT IR AT 4 RN AT . HEBR br v . O BIMR
B A I R BE R 42 O A7 /i 2 A7 T AR BURT
@ JC Al I & A R kE . B A AR BRI AL A 34
NSCLC B AW 47~81 %, F1(60.94+8.5) % ; H
B 25 B, 49 s IR 16 B, B 10 ), HoE e B
A AL A5 IR 53 R A0 IR 45 8 s TNML 2339 11T A4
12 49, IV #1 22 i,

2. T R

33 1 AT S AP 25 I 5 O R AT AR S
I My ZE + WTEAE 10 B, 5 56 Ml €+ R 408 Bl 3 PE A
AR 8 1], 35 VYA + A5 IR 40 3 11, SEAZ IE -+ A
3 RS EE AR 1 51 ) R E AT 2 VH A B R 2 L
J7. BT B YT 2 AR A R 21 R AR
2 AT A5 RS 1 JAATRERS CT fadr,

3. K ik

i GE Revolution XUHE CT 17} 8 48 5% 1 4% .
A8 IBOA RO 351 90 1R A 2 MRS SR T RE T AR
(gemstone spectral imaging, GSI) # 2, 80/140 kVp
B o A L R DD e B R, 3 S 8. 200 mAL 0.5 s/r, 1R
B 0.992, 2% 5 mm, JZEBE 5 mm, ] & R A A
IR 1.5 mg/kg BY 5 & 28 0 Dk A AR B B LR
WUEEE (300 mg I/mL) M A= #ER 7K 20 mL, 3 49 i %
3mL/s, EHF X L ) E 20 25 s 47 3 Bk W Carterial
phase, AP) 1 .50 s 17 Ik 1 53 #§ (venous phase,
VP, 5 x5 R 4G B e AT 2 g (2R
1.25 mm, 2 #E 1.25 mm) , 5 #5UE 1£ 3% & GE AW
AT AR X B AR B AT 43 R MRS AL B

4. B o A RN MRS Ak B

Y 2 o7 Jil S R DT 37 SR GST Viewer X 1k
BAE BEAT o3 M . 8 IR Bl T 15 b S 7 Y R R
JETD S U5 28 1 AR (S) A AR (L), O ) T Jgk %
X 38 (region of interest, ROD I & 1% 24, WAL %
JE X AJ it ROT AR G 5 kb i B 2/3 5 995 22 2 T A
WSy it o BB A8 S 4 D0 A 3B T IR B S T LA Ak
A8 5, R AT B 2 i 48 K A ROT, R & 7 49 S 1 5
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PO B L Ay g ROT A RN B2 AL R4 —
., MEIEHR Sk AP) FE Ik (VP) K% R
ARl ¥ ¥ (iodine concentration of lesion, LIC) . [d]
218 3 B Bk ) B ¥k B (iodine concentration of aorta,
AIC)FI 70keV HLAE R R LR 7L 19 CT fH. Fr A 4545
D 3 Y BOE S . il FE b R A7 B R 58 B 3o
BrA: A9 . csv BUHE SCHE 5 A FH Microsoft Of-
fice Excel BT ¥ I 47 88 70 M. 1155 4 o Ak il
e F (normalized iodine concentration, NIC) . g i
2% B} R (slope of spectral curve, ) FIHR {52 5 (R 14 5

J5 CTHEFH CT stk &, ACT) .
_LIC

NIC= AIC QY]
o CTiokev — CTrgokev

A= 60 (2)

ACTap =CTaum —CTrsn (3)

ACTyvp=CTymn —CTsp )

CTookev ~CT rookev 251 K 40keV ,100keV FLAERE T
ROTI ) CT fH.

5. JT VN

WHERL N E A GENE CT EME Lwkpy R 2L, 4%
M RECIST 1.1 A5 i ik 4797 ROF A, #5297 20K g A 73
R AR R TR A A A A 58 4 22 f# (complete
remission, CR) , # 43 2% f# (partial remission, PR),7JG
H 15 9% 9 e 58 (stable disease, SD) F¥E Wi i7F &
(progressive disease,PD), CR: H#rpH %K., PR:
kK AR I /N =30% . PD Rkl K 48 e 2 1
=20 %08 BB kL. SD 2k kAR bR LA 4 /)N
{HRIA PR 8 B IME AR X PD.

6. Giitirtr

i SPSS 25.0 e ittt geit 2 b, X
Bs EAT IR 3 A MOy 22 SR I AF B RS A A 1Y
TH 8 OB A IA) F SR SRR A ¢ K50 IR YT TS
AETE 2 Ky 22 A R I FC XS FEAS ¢ K 36 A AT A IR 53
A T BORER FHAE S BOR 5 . R0 I R 43480 L 2
AU J Ak TR BE AR B LU Y LG B R ) Fisher M ff A 2%
. MESAGIFE XAREE S ECE T Logistic 1]

%2 HAEBTAE

AL B, AR AR B A S Ho #2, JF T ) Medcalever-
sion18.11.6 ¢ it o B 2 i e 32 38 TARH#AIE (re-
ceiver operating characteristic, ROC) ff £k , 1 % £
ORI & 205 BT O &L RE . LA P <<0.05
NESAGRIFEL,

7 =X

1. llm R B8
34 I B F T oA 19 5. 43 54 15 7, 7
2 [B) AT A3 A1 FE 2R 5 A A A s T ) B Lo AR B K AR L
PR 95 B ISR I PR 43 393 R A A R ) R G L ) 22 S
BHGH#73 X (P >>0.05), FEILE 1,
1 FEAZNEREH

o e T 7k 40 40
AT (n=19) (7?::15) t4h PR
T (F) 61.94+8.6 59.7+£8.5 0.729 0.471
MR (f)) —  0.462
3 15(77.8%) 10(66.7%)
* 4(22.2%)  5(33.3%)
& 1% B 1) () 8.52.2 8.142.6 0.463 0.647
" KHZ" (em) 3.894+1.45 4.5941.99 1.194 0.241
JR 2 K A () —  0.804
B S 8(42.1%)  8(53.3%)
% 6(31.6%) 4(26.7%)
it 5(26.3%)  3(20.0%)
W& & o2 () —  0.724
1l £ 6(31.6%) 6(40.0%)
IV 8 13(69.4%)  9(60.0%)
A B () — 0.299
P~ 1K 18(94.7%) 12(80.0%)
& 1(5.3%)  3(20.0%)

EL B ECRA Ak — 2008 A R A Fisher # A1 I, £
guit B ag LR EE

2. M4LIBIFRT R CT (8 X REIE S50 e

BRAIRIT I NICap F1 NICy, H 536 97 1 FEAK
ESIWA G FE (P <<0.05) s MIEIT AT 5 AL iy
SRAEFE BE (ACT 4p o ACTvp) B BE (IC e ICy,) FTHE
T AR (e s Ave) B 22 R RG22 3 L (P>
0.05), L% 2.4 1,

TCRH & T8 bR VR T T LS B AR Y T gt A
BN (P>0.05) .3 LFE 2. A 2,

3. YRYTRT R PR ALY CT H L BB IS S 800 H i

N

#iECTSHENLE

Vg & P&
18 A7 — - i P14 — - t 14 P14
& 9T AT B E & J7 Bl B
ACT p (HU) 31.90+£20.34 23.55+15.55 1.807 0.092 25.85+13.01 29.00£21.25 0.699  0.494
ACTvp (HU) 32.98+£15.62 28.03+£13.56  1.447 0.170  26.20£10.52 27.27£21.53 0.208 0.837
ICAp (100pg/mL) 16.66+5.65 13.624+4.90 2.052 0.059 13.81+4.90 13.03+4.17 0.870 0.396
NICAp (X107%) 15.53+4.34 12.64+3.80 2.274  0.039 12.20+4.00 11.79+3.03 0.622 0.542
ICyp (100pg/mL) 21.24+7.75 18.27+5.87 2.005 0.065 16.12+4.67 16.06+4.27 0.045 0.965
NICyp (X10°%) 32.8647.96 27.0947.48 2.605 0.021 23.2946.03 26.5845.44 1.727 0.101
Aap 2.26+£0.65 2.061+0.87 0.689 0.502 1.81+£0.47 1.7340.41 0.630 0.537
Avp 2.4940.52 2.3040.66 1.380 0.189 1.8540.40 1.81+£0.71 0.206 0.839
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CTf (HU)
g

poil

80 100 120 140
BB (keV)

CT{H (HU)

80 100

2% Area 69,16 mnZ, nean BB (keV)

VL1: Area-89.72Wn2;"Mean @

B 1 MigEEE. k.54 %, T Ramdk i B%, &M Let 2R B MR GH . R KEZ 2.57cm;
b) AEiE R AL IR I A (KO AR B, =& T8 1IC 4 18.36 X 10°pug/mlL., nlzxﬁviﬁbﬂxa’a IC 4 30.83 X%
10°ng/mL,NICyp 4 59.6 X 10 ;o) # Ak B Ak s &~ A A4 2.25;) 1L y7 8 Al B A &, 3 i fa s # i B 1%
TAM LR () R KEHA 1.77cm, J7 B F N A PR;e) # Mk A1 80 (K )JEE%)%Q JaE ey IC 4 21.30X
10°png/mlL, ﬂ%@iﬁbﬂ]ﬁé") IC A 44.04X10%ug/mL,NIC 4 48.3X107%, 3% 77 AT & > 1) # Ak 2 AL 38 o &
AL 2

7080 9% 100 110 120 130 10

iAo 655, 2eiie ah/ e (keV)
VL4: Area 686. gg _mm2, Mean. @ @

/ 80 9% 100 110 120 130 140
S " B (o) @

SVL2: Area 831 33_mnz, Mear

MR B HE,F.60F, O NF W BARBRBAEE, mAM LT XA HMHRGH.RKEA
4.43cm;b) A i R AL F R B (O XY R B, TR LG IC A 12.77 X 10°pg/mL, B E @ £ 3 bk ey 1C A
58.56 X10% ng/mL,NIC % 21.8X10 *;0)#hk sk &= AE A 1.50;d) L7769 AL L B AMHIR
A Lt b3k (B K Z A 5.94cm, 57 23RN A PDje) %ﬂz]\ﬁﬂm(ﬂc)%%ﬂﬁgfa%x ICvy # 18.26 X
10° pg/mL, Fl & & £ 3) ks ok B A 46.15 X 107 pg/mL,NICyp 4 39.5X10" LRIt E ;D Bk
&7 AAA 1.72,
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TRITHT A R NICap NICyp s Aap Al Avp ¥ T IERL
HR 2.8 3, 2R AR E X HT N
2.315.3.995, 2.361 Ml 4.031, P {43 % M 0.027,
<<0.001,0. 024 F1 << 0.001); 1 A B 4 8 ACTap.
ACTyvp JICp A1 ICy, 5 AL A AL . Z R XS T &
S B4R 1.575,1.552,1.054 Fl 1.511, P ¥ >
0.05) IR T Ji s A AL A 1 NICap. NICyp+ Asp s Ave s
ACTap ACTyp JICxp Fl ICye 5 ToRL AL L B2, 22 ¥
G L (e H5r 9k 0.727,0.229,1.428,2.015,
0.119.0.831.0.378 1 1.268,P ¥>>0.05),

4. REIESEHNALTT 7 80 ROC il £k 43 Bt

PIIARYT AT NICap W NICyp Anp M1 Ave A H A8 5 JT AL
YE N N A8 & % 57 logistic [B] 5 #5 8, 22 & 4 L&,
NICyp Fl Ayp 3 AR (P <C0.05) o Ho A 1] 19 & 5043 51
40,185 Fl 2,549, 4 # Lt Codds ratio. OR) 43l A
1.203F1 12,796, [ 9 7 2~ Logit (P) = —10.875 +
0.185NICyp +2.549Avp . 4 NICyp A1 Xvp {8 A logistic
[\ 039 05 B 7= A= TN T 50 AG B AL & (new variable, NV),
SHAIT AT NICyp s Ave KL I NV #E47 ROC fl 653 #r .
gL 3V 4, NICye. Ave M1 NV F U 37F 2 1
NSCLC 1k J7 97 %% 19 il £ F 18 FL Carea under the
curve, AUC) 43 % 4 0.832,0.823 F1 0.898. L1 NV [
AUC ek, #E—2 Wi, 245 8 BoR 3 A>3 80
AUCH Z R B LGt XL (A 5 NICyw: Z =
0.102,P =0.919; Acvp 5 NV:Z =1.523, P =0.128;
NICyw» 5 NV:Z=1.330,P=0.183),

FIXLRE B G 7T LA A B A 2] 40 ~ 140 keV 1 [ A
il keV 1) BE ik S IT AT S AH T ke V T 4141454
1) CT M8 , Zead J5 4b B AT )22 i 68 3% ih 22 . 1135 20U
TIFE SRR AT Y B 5 B . Rk it & Bk
JBT 1Y) e £ 3 DBURRAE , 20 2L By i) LA P BT BT DR E L RE
T T 2 A TR AR 28 A0 i A7 — SO S e 2 AN A A
DL 4 A 200 485 A R g B S ATl PR b T AR B AN [ 1Y)
W E Y 3B 3 W X A/ K W S5 L AT R
o1 G A S R 2 4L P A R B (TC) L I S
Kk SR AL R R AR R . BB R L AR S
Horb o B BRI I 2 i &L 5 R A AL R B L
HW AW 2AT R CEGFR K 2878 fl Ki-67 ik K F
S HLA A OGBS 0 i 2 T 1 R Rk e 4
5, It ELAE 9 S8 0] 25 0697 AR T R S A Rl A
EFARIGITHT G A 03 22 5 BA PG I T 80 v
IR

1. Ml NSCLC fby7 TG aeds CT S5y 1k

H i B P A BB CT RS PEA il 3E T RIG
7T R A FE AH X B D, HOBE 58 J5 i 1C /Y B AEOR
] (A e B T6 T 5 A AR AL 1C B3R 7 AT BRI .
Baxa 209 [ #5 T #E  NSCLC #% 5t EGFR # i 24
YR dY Ja sk 1C Ik 1C /48 fk , & B I 21
Bl KN 1C Y836 97 BT FEAR, H b kOB 1C 3697 /i
Jei REARAS O 0 35 FLA e vk 24 38 S0, DO i ik ) 1C B g
S5 e i g P S Il A5 2 SR T R A . AR AR
SRR AL AN B AET 43 S0 3k BBl ok T e KO0 RS
A7 25 535 B R 1C ] 2 B IR JA 7 7 4L

by . VB N C AR R 3 B A A . o N
%3 BI7H NICyp Avpf NV M2 & NSCLC 7 7 Rty i £ R K45 T B W] NSCLC Ak 57 B 45 3k 4 1
¥ AUC 95%CI FREE PAEL BME BOBRE T A NICAP R NICVP i& 'f’tﬁﬁﬁ i/)] ;IL—IK % F%{E& , ACTAP R ACTVP .
NICyp  0.832  0.664~0.937 0.071 0.001 0.2778 73.3% 84.2% . . ) e
Ave ! 0.823  0.654~0.932 0.073 0.001 2.29 66.7% 84.2% 1CAp A IC TEARYT JG Y BEAK . B 5¥RITRI 2 R L I
NV 0.898  0.746~0.975 0.054 <C0.001 0.57 80.0% 94.7% WL Y R CT B % ke CT {8 i Il
o VIR AERERE CT W8 EXT IC By & , #8235 5% % L )
it
\ e N N N v “ N
FH SR R GE R A ] L R IR I LR B 1R S
BETE CT @ 2o X 2Bk 45 B it i AR BE V) e 16 SFRZERZW, CT {8 R a8 2 32 25 A8 9 H I
% P=0.027 P<0.001 : ;zfg 57 P=0.024 P<0.001 = x4 = wfavp
|_| |_| |_| |_| — —NV
4- 80
B4 5
8 ) 3 i é .
=] - B ol
ook D0 | T ¥ |
- :
0 T T T T 0 T T T T 0o
b ) T e @

3 BT MAATREAKYMARENHAXE, a)AzAH NICywH NICy, 2E & T A2 A ;b)) Aamd)

A F A B F & T AU, & 4
NV 89 AUC # K 3 7 I3 01 2 e 3 .

& 97 B NICyp \Avp & NV Fm 2t & 21 NSCLC 4L 77 77 289 ROC w1 £, A
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FEALAE R 52, NIC & o 5 [ 2 1w 32 sl ik 1C
(4 O AR ARG 5 AT A TE — R LD A R 22 R i
o SO R CT A IC By 48 XHE , NIC 2 5 % W
M PEH R AR 5 AR SCRIF 58 45 5 — 2L

TS ARYT W RE 52 ma o R i 45 Ak, B 9T 36 WY 22 ol i
B (AL HE NSCLCH™ [ st Fn g Bt 56 78 % M
7 e CT HBEESBUEIEIL. 297 258 Rkt
T A 11487 P B 200 T P 48 i B P 24 ) I A N B 4 i A
T 5 I A8 A 1 PR 1 43 W 0/ L BT g R BT A A
i i ggE i 5 s 0 ML . BB CT WAR T LAl 2
AL e LA o A B he . R R A 0 AT AT (] 4
S 2H LA TG FRCAR A LA R T e 5 TR AR A 0 1 K -
PRI LM T i e ] 2 A T A L S T R R R YR T
7R, ARBFFE 4SS W NICy 4L I7 /L5 022
R R 3, 5 Baxa USSR —2. s kI R 5
AR BE AT TC IR T 1487 P B % B R0 25 L AT D e et
I i A5 ) K R i IS o A VK A Y S AR BE R TC ANAY
32 LA PR X B A Y 52 e, B 2 1048 A 20 2] B Y R L
F Lm0 T AR I 2 N R I A
A S e = - WL Ah B2 40 B 55 09 PR A, Tk i
1) PR S, L 5] ORI A R S
SR VK S0 104 A0 X8 B R0 3 LW R A e T DK T
SR AR BE S 1C T . BEE fLIT B BERR IR T A S
i 22, e 96 248 s 40 5 P T 25 W SR K L i Us A i 1
B AU ] g ot a0 i U R R A P LAY
XF HG A S b

2. AET S B AT YT 800 B (B

A7 2 T T U i g 1) E 2R T T Bz — Bl IR
AR E S AT R M RIE R KT A2 55 1S
{0 o PRI I 7 34 H0 AT DA S50 A0 7 7 B4R S AR S AR b X T
VERE BTG IR & A AN A B FE RIE B
FMAE . AT KRB A BRI HTAY NIC» NICy,
Aap 1 Avp 7T 0 085 T T0 KA L [R] B SR ] =43 28 Logistic
] 5 455 ARG 56 & 2 805 T A A DG PR 25 R BoR
NICyp Hl Avp B HE A Logistic [|] 34589, f [\ 9 £ 80N
IEAE L UL BEE NICye Al Ave 138 K, AL I7 A R0 1 %
Hom. SRR, m RS B b kT
P, Hong 45 & B B 0 i Bt g 1k 97 A3 80 & 3R 97
Ay IC Wi T IRHE , 5A SCH IR 45 R — %, b
Ted ven WE TEAR S 7R o oy i Ak 2 AT 2 b T
T N IR T 5 A A R AR RS 5 S B A
B4, Z EU 5 K AR 2 . S BU YT IR YT AL, Lin
2 Lze] oo g s g ) NSCLC 1958 5 1 BE 1 il 48 & A
B EC ARG NSCLC, 3458 J5 e 1% i 4 Rl R 22 41
S X LY SR B B S e, TR R R ) KA ) ik g
MIRETE M RbR2ZE R . R NSCLC i F %4 A

128k, Mg AR A R P, A O YA Y, b gEE

) A I A 288 AFGF I o 38 58 e 40 20PN 1 B 7 vk B A

Y& AR keV EIE B RS CT {HEK . S 5H A8 1% ih

LM RPRBAR . AT A S AR IR IT T 0 RE I it 2k

R R . P RE S bR 2 2 AR AR X SR 5 s 121

PBOGT L7 % £ s DA IR ke VOB CT (B & A 6.
AWFFEIE— 2 LB T Logsitic 815 4081 A= 1 i Hr

gt NV 5 NICyp Fll Ayp XF AL TT 7 8500 B0 A L L 25

B8 NV AL 7 A28 AUC BT NICy 1 Ay, {H

“HMERTREFS % E L, X R NV NIC,, fil

Avp T B ) NSCLC AR 97 97 2RV G L, AS BF 5%

H i & NICyp Fl Ayp B Logistic [ 546 58 5 2 fiy 37 2%

NV, RLZ=0.57 78 R {5 A, B NSCLC b J7 47 5%

14 BB B IR S 2 430 Ry 80.0 %0 Fl 94.7 %%

3. AT Jag R

AW FEAFAE — E W Ry BRAE 55—, FE A 5 A X8R
N T AT KT il g 1) 5L A4 g B2 Y K AN (R Ak T O SR iR AT
Gy AT REA B 5T E — 20 T 4 T M A
PR RE I CT WURIE M e 18] NSCLC i Ak 7 97 3%
B . BT S )R R 8 A, R B S8 A K M) B U5 UE S5 T
B AR BEXRT B8 HEAT LR A7 43 07 5 58 =, AN 38 B R 45 R
JZ 18 2) RO, AN fE S B e A i 1 B 1 4 3 15
Ko /N e B8 9e 3 2% V2 T By 52 3 2 RN 19 5 W)
S0, BETE CT 2 fi 280 W A 1 U 4[] 0 &5t , L A %
D 2 8] 0 — BME AT IR AR .

ZE TR  ARBE SRS R AR BIREIE CT E & S8
NIC,, 1 hvp 9 3 25 {5, AE 95 $5000 #E ) NSCLC b7 7
AT T NICyp Ko Np B R 5 o AT A 200004 HE 228 180 K
RITIEA AL B NICa S NICy, {H ¥ 8 3% % F o 5L
A A S B A ] DL s T00000 A o A
SE K
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3D radiomics analysis based on thin-slice CT images for preoperatively predicting the invasiveness of pul-
monary adenocarcinoma appearing as sub-centimeter ground-glass nodules TAN Ming-yu,ZHAO Wei,
MA Wei-ling, et al.Department of Radiology, Huadong Hospital, Fudan University,Shanghai 200040,
China

[Abstract] Objective: The purpose of this study was to investigate the value of 3D radiomics
based on thin-slice CT images in preoperatively predicting the invasiveness of pulmonary adenocarcino-
ma appearing as sub-centimeter ground-glass nodules.Methods: A retrospective analysis of CT images
and clinical data of 394 patients with 446 sub-centimeter GGNs from January 2013 to July 2017 was
conducted in the study.A total of 253 patients (286 nodules) from January 2013 to December 2015
were included into a training set;and 141 patients (n=160) from January 2016 to July 2017 were se-
lected as a validation set.Each case was divided into pre-invasive lesion group or invasive lesion group
based on pathological results.And the area of interest (ROI) was delineated layer by layer in all the
nodules and then volumetric ROI (VOI) was obtained for measurement. Matlab 2016b software was
used to extract 475 radiomic features from each VOI,and then the least absolute shrinkage and selec-

tion operator (LASSQO) was used to select features and construct a radiomic signature.Univariate and
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multi-variate analyses were used to train statistically significant variables between the two groups and
to establish a model,and the model was validated in the validation set. The model performance was as-
sessed by the area under the curve (AUC) of receiver operating characteristic (ROC).Results; After
reproducibility analysis and LASSO logistic regression, 13 robust radiomic features were selected to
establish the radiomic signature. After multivariate analysis, radiomic signature and CT values were i-
dentified as independent risk factors for predicting the invasiveness of sub-centimeter GNNs, In the
training set,the AUCs of the regression model,CT value and radiomics signature were 0.785 (95%CI:
0.730~0.840),0.742 (95%CI:0.681~0.802) and 0.696 (95%CI:0.630~0.706), respectively.In the
validation set,the AUCs for the predictive power of the regression model, CT value,radiomics signa-
ture were 0.704 (95%CI:0.618~0.790),0.683 (95%CI:0.595~0.772) and 0.674 (95%CI:0.588~
0.761) ,respectively.Conclusion; The multivariate logistic regression model based on the 3D radiomic
signature of thin-slice CT images and clinical data performs well in predicting the invasiveness of sub-
centimeter GNNs,

[Key words] Lung nodules; Ground-glass opacity; Tomography, X-ray computed; Radiomics;
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A feasibility study of ultra-low-dose CT scan based on adaptive statistical iterative reconstruction-V algo-
rithm in detection and measurement of pulmonary non-solid nodules YE Kai,ZHU Qiao, LI Mei-jiao,et
al.Department of Radiology,Peking University Third Hospital,Beijing 100191,China

[Abstract] Objective: To evaluate the clinical value of ultra-low-dose CT (ULDCT) scan based
on adaptive statistical iterative reconstruction-V (ASiR-V) algorithm in detection and measurement of
pulmonary non-solid nodules (NSN).Methods:Sixty-five patients with pulmonary nodules detected on
low-dose chest CT (LDCT) underwent local ULDCT scan in a scan length of 3.0cm with the chosen
nodules as the center.Tube voltage and current were set as assist-kV (120/100kV) and smart-mA for
LDCT with a noise index (NI) of 14.1HU,and 120kV with 2.8mAs for ULDCT.AIll CT images were
reconstructed using 50 % ASiR-V afterwards. The long diameter of pulmonary nodules on LDCT and
ULDCT images were measured and recorded respectively. The presence and types of lung nodules
found on LDCT was taken as the reference standards,and then the sensitivity of ULDCT was calcula-
ted. Univariate and subgroup analysis were used to determine the independent predictors for nodule de-
tection.Results: The mean CTDIvol in ULDCT was (0.19+0.00) mGy, with decreasement of 89.3%
compared with (1.77 = 0.55) mGy of LDCT, and there was statistical difference between the two
methods (P <C0.001).65 NSNs were showed on LDCT, the general sensitivity of ULDCT for nodule
detection was 83.1% (54/65),and 96.4% (27/28) for nodules =6mm. The mean diameter of NSNs
was (6.6+2.0)mm on LDCT and (6.742.1)mm on ULDCT with no statistical difference between the

two groups (P >>0.05).Univariate and subgroup analysis showed that the diameter was the indepen-

ERBAL:100191  dbag, Jbat K5 = P& Be Ui #l
EZE B A L1992 —) T3, WAL B I WF 58 AR L N0 I Br i R G AR W R 5T A,
BIFAEE : 2 Z 4, E-mail: huishuy@bjmu.edu.cn
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dent predictor for detection rate (P<C0.05), and body mass index (BMI) had no effect on nodule de-

tection (P>>0.05).Conclusion: ULDCT can be used in detection and measurement of pulmonary NSN
at 10% radiation dose of LDCT for patients with BMI less than 30kg/m?.

[Key words] Non-solid nodule; Computed tomography; Radiation dose; Iterative reconstruc-

tion; Lung cancer screening
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The application of virtual non-contrast images of energy spectrum CT combined with Al-assisted diagnosis
system in predicting the malignant probability of sub-solid pulmonary nodules CHEN Jiang-hong,
ZHONG Zhao-hui, WANG Da-wei,et al.Department of Radiology,Beijing Friendship Hospital, Capital
Medical University,Beijingl00050,China

[Abstract] Objective: To evaluate the performance of visual non-contrast (VNC) images com-
bined with the deep learning (DL )-based artificial intelligence (Al)-assisted pulmonary nodule diagno-
sis system in predicting the malignant probability of pulmonary sub-solid nodules by comparing with
true non-contrast (TNC) images. Methods: A total of 86 patients with mean age of (61.33+11.66)
years who underwent surgical resection of pulmonary sub-solid nodules were enrolled in this study,in-
cluding 26 men and 60 women.The sub-solid nodules were divided into 3 groups according to the his-
topathological results.Pre-invasive lesions were classified as group A,and minimally invasive adenocar-
cinoma and invasive adenocarcinoma as group B and group C,respectively.DL.-based Al-assisted diag-
nosis system was then utilized to detect sub-solid nodules on the preoperative VNC and TNC images.
The malignant probability predictive value, CT value, and volume of the nodules were recorded.
Kruskal-Wallis H-test was used to examine the differences in TNC or VNC-derived CT values,nodule
volume,and the predicted malignant probability among these three groups.Then paired-samples Wil-

coxon test was performed to analyze the differences of these measurements and predicting values be-
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tween VNC and TNC for each group.Results: A total of 88 sub-solid nodules were resected in the en-
rolled patients,in which 27,28,and 33 cases were included in group A,B and C, respectively. All the
sub-solid nodules were detected by the Al-assisted pulmonary nodule diagnosis system on either VNC
or TNC images. The predicting malignant probability of sub-solid nodules were 74.60% +19.76%,
89.97% +8.55% and 94.25% =4 7.04% respectively on TNC images, while 70.01% =+ 23.43%,
88.20% +10.35% and 94.51% £+5.17% on VNC images for group A,B and C,respectively.Statistically
significant differences were observed in both TNC and VNC images-derived CT value,nodule volume
and the predicted malignant probability among these three groups.Of special note was no significant
difference of predicted malignant probability in each group between TNC and VNC images.Conclusion;
VNC images can replace TNC images when using Al-assisted pulmonary nodule diagnosis system to
predict the malignant probability of pulmonary sub-solid nodules.

[Key words] Deep learning; Lung tumor; Ground glass nodule; Malignant probability; Spectral

CT; Visual non-contrast images; Radiation doses
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