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[ Abstract ] Background and objective Recently, the detectable rate of ground-glass opacity (GGO ) was signifi-
cantly increased, a appropriate diagnosis before clinic treatment tends to be important for patients with GGO lesions. The aim
of this study is to validate the ability of the mean computed tomography (m-CT) value to predict tumor invasiveness, and com-
pared with other measurements such as Max CT value, GGO size, solid size of GGO and C/T ratio (consolid/tumor ratio, C/T)
to find out the best measurement to predict tumor invasiveness. Methods A retrospective study was conducted of 129 patients
who recieved lobectomy and were pathological confirmed as atypical adenomatous pyperplasia (AAH) or clinical stage Ia lung
cance in our center between January 2012 and December 2013. Of those 129 patients, the number of patients of AAH, AIS, AIS
and invasive adenocarcinoma were 43, 26, 17 and 43, respectively. We defined AAH and AIS as noninvasive cancer (NC), MIA
and invasive adenocarcinoma were categorized as invasive cancer(IC). We used receiver operating characteristic (ROC) curve
analysis to compare the ability to predict tumor invasiveness between m-CT value, consolidation/tumor ratio, tumor size and
solid size of tumor. Multiple logistic regression analyses were performed to determine the independent variables for prediction

of pathologic more invasive lung cancer. Results 129 patients were enrolled in our study (59 male and 70 female), the patients

AW H LR F ARG (No.170808SMH179 ) BEH)

YEFFAL: 230001 5AE, *Iﬂﬂ%ﬁﬁﬁ%lﬁﬁ%ﬁl@ﬂﬁﬂ ﬁﬂwﬁ: ﬁﬁ?)ﬁ, ilmaﬂ:xiemingran@hotmail.com)
www.lungca.org



e il i 2 201843 A 45214453 Chin J Lung Cancer, March 2018, Vol.21, No.3 <191 ¢

were a median age of (62.0+8.6) years (range, 44 to 82 years). The two groups were similar in terms of age, sex, differentiation

(P>0.05). ROC curve analysis was performed to determine the appropriate cutoff value and area under the cure (AUC). The

cutoff value of solid tumor size, tumor size, C/T ratio, m-CT value and Max CT value were 9.4 mm, 15.3 mm, 47.5%, -469.0
HU and -35.0 HU, respectively. The AUC of those variate were 0.89, 0.79, 0.82, 0.90, 0.85, respectively. When compared the
clinical and radiologic data between two groups, we found the IC group was strongly associated with a high m-CT value, high

Max CT value, high C/T ratio and large tumor size. Gender, solid tumor size, tumor size, C/T ratio, m-CT value and MaxCT

value were selected factor for multivariate analysis, when using the preoperatively determined variables to predict the tumor

invasiveness, revealed that tumor size, C/T ratio, m-CT value and Max CT value were independent predictive factors of IC. Con-

clusion The musurements of Max CT value, GGO size, solid size of GGO and C/T ratio were significantly correlated with tumor

invasiveness, and the evaluation of m-CT value is most useful musurement in predicting more invasive lung cancer.

[ Keywords ] Lung neoplams; Tomography; X-Ray computed; ROC curve
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Tab 1 Patient clinical and pathologic characteristics (n=129)

B BREE A1 DL T R AR, K i SR Y AT ST A 4
WA e 2 w5k U FE JGoMR HAEHRCT

e nt TS0V HGGO. 1277 =4 T I FADWS. 1
Male 59 (45.74) (Advantage Workstation 4.3; GE Healthcare) , FFHE &
Female 70 (54.26) #MF (Lung VCAR; GE Healthcare) /T =i F 8, REE

Surgical approach GGOMAZ HHEI I View Pro-XBAFHEAT /04T, £145:
Wedge resection 41 (31.78) WA B . GGOIR K2, GGOP Sk i oy i K%, J K
Segmentectomy or lobectomy 88 (68.21) CT{H.F¥ICT (m-CT) {H. C/Tk . Wi AR EIE

pT category BRI B A A (A R
T 102(791) 1.3 Giit2f0r ik RITASPSS 18,058 H24F - $ics i 743

I 770 B MRV (MeanssD) 2, IFRYERHIRIL
‘o 00645 BRI R0, THECORHCEE TR 0% TP %
. 00155 LB RIS B E MRV, oo hymT {51

pTNM stage B, R P<0.0S I FE AR 45 A SCEk B R A £
la 106 (82.17) RZEIT, L TGGORARAR, SN T IR AAE, m-CT,
Ib 3(2.33) C/THAHSE 32 10 E TAERERNZE (receiver operating
lla 20(15.5) characteristics, ROC) , [RIBTT3EHIZE N (area under

PG category the curve, AUC) Fllcut-off{H, AUCKE0.5-0.7 Z 8] i Wi
o o HEBEIE. 0.7-0.9 K5 LIS 45, >0.9 LT M5, 14
o oo PO.OSHIE AL L.

IASLC classification
AAH 43(33.33) 2 HR
AIS 26 (20.16)

MIA 17(13.18) 2.1 BEMIGRER AP A T1200 8, Hp
Invasive adenocarcinoma 43 (33.33)

IASLC: International Association for the Study of Lung Cancer; AlS:

adenocarcinoma in situ; MIA: Minimally invasive adenocarcinoma.
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Fig 1 Receiver operating characteristics (ROC) curves predicting GGO

KN C/THAE . m-CT{HFIMax CT{H S5 GGO ML
FAERIZENE (P<0.001, 63) , il ZINEHr A, e
KN, C/THAE. m-CT{EFIMax CT{HIIGGO N FE BEI1)

invasiveness. GGO: ground-glass opacity.
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Tab 2 Comparison of clinical and radiologic data between lesions in NCand IC
Factors Noninvasive cancer group (n=69) Invasive cancer group (n=60) X/t P
Gender 1.087 0.297
Male 35(50.7%) 24 (40.0%)
Female 34(49.3%) 36 (60.0%)
Age (yr) 58.48+8.23 60.971+8.98 0.330 0.567
pG category 13.278 0.001
G1 38 (55.1%) 16 (26.7%)
G2 25 (36.2%) 41 (68.3%)
G3 6 (8.7%) 3(5.0%)
Solid tumor size (mm) 53.04 <0.001
<94 59(85.5%) 13 (21.7%)
>9.4 10(14.5%) 47 (78.3%)
Tumor size (mm) 3791 <0.001
<153 62 (89.9%) 23 (38.3%)
>15.3 7 (10.1%) 37 (61.7%)
C/T ratio (%) 39.18 <0.001
<47.5 60 (87.0%) 20 (33.3%)
>47.5 9 (13.0%) 40 (66.7%)
m-CT value (HU) 58.45 <0.001
<-469.0 61 (88.4%) 13(21.7)
>-469.0 8(11.6%) 47 (78.3)
Max CT value (HU) 50.25 <0.001
<-35.0 51(73.9%) 7 (11.7%)
>-35.0 18 (26.1%) 53 (88.3%)
3 g mmEEGGO, AR H XU A4 B PR BE i 28 ) B 4G

ULAEARBEA G2 BRI R e, GGORYAG 3
Bk i 10, HAETW T GGORY AL P = B4 15 e WA B 15
FFARDIBE, AR L R4 GGO R I (B AN SR F A AIE
R FI HBAEFE (A UR I 2R A R HE R FI BT GG O 1Y)
AEVERE S 7 BRI 28 50 A AR, IRIZ R, 3L
TR A B2 W VISR TR B e T T
ARIGTT, T T BT ARYIR AR U B Y rh i T
AT AL, EFR, KFCTSEAEGGOZ K HN;
FHIZ 9 A, R Bl i X C/ THAE . m-CT{H. Max CT
{H. GGOLGGOHINEM I R/NYBTTE R B, ik HEhRS
GGOMLEMERE S R YN, AL, GGORYR/N
Lo FEIE RS RN m-CT{E M2 Max CT{E S GGOREGIERE
FEXA A O, Horbm-CT{E AN M 5 5

20164 35 [ B 45 G EM 4% (National
Comprehensive Cancer Network, NCCN) &7 B i Je 07 2
TR PRI, XTI > mm IR & GGOE HAZ>10

s FEARYIBRD, AT E L, GGOR AR, etk Mo ek
5 GGOMEPER B VI, GGOMEAE>15.3 mm
I a8.G GO HSEME B3 >9.4 mm ], i ) Ay I ks A8, 4
W AN WA YT, AR 7 i X188 GGO R
ICTHRMIETT AT R B, AR B G GO ELARAT
25, FHFHINNEGGOEE>15.5 mm GGOM MR E
i, BT ARYIBR . LeeZEMiH 1 X 4G GO/ K BE Y
FICTH R K, 24GGOMEHAA>1S mmiTGGOTH 1]
TR VE IR . TamuraZ8 2 E 24 GG0>15.6 mm. GGO
HSEPE ALAY>9 mms, GGORIEMERR B 5 . HRTSCHk R
EMGGOMEAMIG A 2 HIAK, ¥TELS mmA L, A
WFFE P GGOBE B 15.3 mm, 5 3CHk 2 E 2%
Lo

A5 R, C/THAES IR A BIGGOR T2 B H
AR EAHCNE . GGOH S B4 1Y = EE R B g (1)
TS B S5 AR 212 5 Pk 3 A AR PR AR (2) RINE R
HEFN R AL, v 25 R AN TR B 32 408 HLAE B0 AT 2 25
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Tab 3 Univariate Logistic regression analysis predicting the GGO invasiveness

Factors Odds ratio 95%Cl P

Gender 0.223
Male vs Female 1.54 0.77-3.11

pT category <0.001
TlavsT1b >999.999 <0.001->999.999 0.941
TlavsT2a >999.999 <0.001->999.999 0.926
TlavsT2b >999.999 <0.001->999.999 0.948

pN category 0.556
NO vs N1 1.324 0.519-3.379

pTNM stage <0.001
lavslb >999.999 <0.001->999.999 0.983
lavslla 9.35 2.58-33.92 <0.001

pG category 0.086
G1vs G2 3.89 1.81-8.39 <0.001
G1vsG3 1.19 0.26-5.34 0.823

IASLC classification <0.001
AAH vs AlS 1 <0.001->999.999 1
AAH vs MIA >999.999 <0.001->999.999 0.52
AAH vs Invasive adenocarcinoma >999.999 <0.001->999.999 0.393

Solid tumor size (mm) <0.001
<9.4vs>9.4 0.047 0.019-0.116

Tumor size (mm) <0.001
<15.3vs >15.3 0.07 0.027-0.18

C/T ratio (%) <0.001
<47.46 vs >47.46 0.075 0.031-0.181

m-CT value (HU) <0.001
<-469 vs >-469 0.036 0.014-0.095

Max CT value (HU) <0.001
<-35vs>-35 0.047 0.018-0.121

* 4 HisGGOEMEEERIRKRARIMCTS MM L AREAS T
Tab 4 Multiple Logistic regression analysis predicting the GGO invasiveness

Factors Odds ratio 95%Cl P
Gender 0.422
Male vs Female 2.380 0.286-19.784
Solid tumor size (mm) 0.666
<9.4vs>9.4 0.594 0.056-6.318
C/T ratio (%) <0.001
<47.46 vs >47.46 0.030 0.003-0.348
Max CT value (HU) <0.001
<-35vs >-35 0.020 0.001-0.314
M-CT value (HU) <0.001
<-469 vs >-469 0.049 0.006,0.380
Tumor size (mm) 0.023
<15.3vs >15.3 0.046 0.003-0.653
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Fa A7 AE IR 2R IR o Sl B B B A AR I F B o
MR AE S o FrLABRE EGGORIMRE 43 %, GGO
HIC/THAB B A, S rE AR AR X4 v o S5 i oI5 Uil 2
2> (American College of Chest Physicians, ACCP) f£20134F
IRl IZIR R R s, IR G % GGOLER it
TR LA HE B K (550% ) , GGOREMEFE A
Tamura: 023 1+ %F494 0 GGO B FH B C/ T HAE A THF ST
K, BGGOHC/THAR>50.4%}, GGO AR TE TR
A5 ARWFFT s i 2 HIROCHIZR IR FUE & B, C/TH
K T47.5%0F, GGORLEMERR LR, IAMRHIIBR 2
FEEFE.

HEITF m-CT{E SGGOEM AL I TRt 5 b2,
ApEsHiE T 2 GGOH K . GGO L /T HiE. C/T
FLfE. m-CTIEMROCHIZ &L, m-CT{EHMAUCH K, VA
m-CTE RIS GGOEM L M E i o Ym-CTRKT-469
HUH, GGOM [ AR G AE o TamuraZF2IHFSE & BE,
m-CT{E X PEAf G G O WYk 72 BE A T 0 S, [l s i 2
ZHIROCHIZE R T, X/r GGOW I A m- C TR I FHE Ky
-445 HU, ZHFI50A N T4GGOMRAE, m-CTHIPEAG M E
femns AT TIRA % EMGGO, ﬁﬁ%iﬂﬂf? m-CT{E Al
C/THAE K HE—H LW, Tkeda®5 0l i /M7 331 GGO
HHCTHAM, m- CT{EXT%%jJ'JGGOE’JEM PEA B4
[ RF 75 HH A AHFIATS 9 25 51l A R-584 HU, ATSHIAifR
5 I A R -472 HU, Peng %958 14 XF16041GGO
BE W ZLECT AT 40T, i 2 HIROCHIZAS 4518
m-CT{H % HGGOPNCHMIAK I FH H-615.5 HU, %
HIMIAFIRRIE A I FLE R-464 HU. Hiiim- CT{E X% 5l
GGOEBNMERR M B L O SClkE sz 286l fH X m-CT{H
FIIG AAEAS O IR TEA—, FZEAE-490 HU-440 HUZ [H],
AWFF I m-CTIE G FE H-469 HU, 53k B AHPL
FATAR, X T LEGGONHAE, Phm-CTIE R IPAL B FE B
IefE:, X FRA®EMNGGO, [ 455 m-CT{H, Max CT
H M GGOR/MRERA T HER T .

25 ERTR, ZE AR HGGOR/N . GGOH s il 4k
/N, MaxCT{H. m-CT{H. C/THAE TN GGOMEMEFE 54
ST, A m- CT{E TN AL G G O R 3 4 A5 B AR ot 4 g e
o 2M44iGGOMIm-CTIH>-469 HURY, GGOJR LG IEFE
B, BB FARIRYT, Mm-CT{EH<-469HUHY, 7]
B BRI X TR GBI GGOR AR, T E4s
A m-CT{H. Max CT{H M GGOK/NREEET-AG . T A
FEIT B BB 3 My, A A R 1 e R i £y, B
B A X 5, BB ARG AR B Lﬁ%ﬁ%ﬁ#
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