* 468 - o [ W 98 2 5202 1467 71 45249 5571 Chin J Lung Cancer, July 2021, Vol.24, No.7

DOI: 10.3779/j,issn.1009-3419.2021.101.19 o II/[']T]‘ ﬂ‘-{ E:I: % .
PET/CTERECT=4( B ZE S FEAIMIRE
AEFEETE R NE

A KEY HHAE KFH R&F

[FE ] ER5BR 50 R b 558 LG BE Sy 32 80 12 PE AR 98 (lepidic predominant invasive
adenocarcinoma, LPA ) 554 Jlf95 (adenocarcinoma in situ, AIS ) . FIZH MR ( microinvasive adenocarcinoma,
MIA ) 1 RATFTUF AL, IR 138 Y5 BERE A2 X 43 LPA 5 R LPARY 2 AP 7% ( non-lepidic predominant invasive
adenocarcinoma, non-LPA ) [ F-Bt, ANHBFFT40LE i 1F B 1 & B3 R HLIT 2 1% ( positron emission computed
tomography, PET ) /115 HLIKIZT4i ( computed tomography, CT ) (K f KARHEILHEHUE ( maximal standard uptake value,
SUVmax ) FICT =4k &5 SEIRIT AR AT AR =R IR/ S24EL5 T (part-solid nodules, PSNs ) 14 71 i Jligis A
[FRHLY R O R o 5k [ HT20164E 1 -20194F 1 H FVT 908 95 b N R I g i 2R T ) vk i b B A
H AR # R I PSNs 1 L1 i s i & Pk, AT B I R4 5 CTRIPET / CT R 52 B AT SRI, | I Mimics#R
AT =4, HFBUMR AR g = 4EF 3 CT{H ( 3-dimensional mean-CT value, 3Dm-CT ) . SUVmaxZ:%(3% ,
K HISPSS 25.0E1 745114347, GraphPad Prism 8.3.02: 3210 TAEMI 4k ( receiver operating curve, ROC ) , P<0.0S
RESAGITFE L, BR RAITT67H B E ARG, Hp il BN RN T A B 5 5 A4, ALS, MIA
T EENRE (invasive adenocarcinoma, IAC ) HAYLPAIT MK /E 41280 (41.8% ) , H 4 non-LPAUNFEHIA! (acinar
pattern-predominant adeno-carcinoma, APA ) | F k%! ( papillary pattern-predominant adenocarcinoma, PPA ) | f#F| 3k
# ( micropapillary pattern-predominant adeno-carcinoma, MPA ) JH 4= /G 413961 ( 58.2% ) , WiZ[A]SUVmax ( t=3.153,
P=0.002) . MiEI{ARFL ($=3.331, P=0.001), SCP/BEBEIR IR (£=2.74, P=0.006) / (t=3.127, P=0.002) | Si/B5H;
B A% 433Dm-CT ( £=3.655, P<0.001) / ( t=7.082, P<0.001) ¥ HA B &4 1124 X . ROCHIZ$E: SUVmax [fiZk T 1
FH (areaunder curve, AUC ) =0.727] , JE{AFH (AUC=0.740) | BEBGIAMAT (AUC=0.725) | Set)§/»3Dm-CT

(AUC=0.763 ) | PEJIEMS33Dm-CT (AUC=0.756 ) Tl ifE. K LIRAUC>0.7/ i B4 A 2 [ ZHROCHI £k
SR, AARERG TN - (AUC=0.835 ) HA HEELL RN E ., 4518 PET/CTHSUVmaxHICT =i H S 55
{522 R R PSNs 14 STt i AN [ JHLE B BLA Bl 2 AHOCHE , BE-ASUVmax, IR RRIL . B B8 WL A R R ST
/BB 53 3Dm- CT X S 1) 2 3y SN ) LS00 A i ¥ g BV 0 B AT — 58 (L

[ 8RR | B0 JPELh Ty s I, CT=4Ed #; PET/CT; Hyfiisy

Value of PET/CT Combined with CT Three-dimensional Reconstruction

in Distinguishing Different Pathological Subtypes of Early Lung Adenocarcinoma
Jie YOU, Guozhong ZHANG, Xianglong GAO, Yong CHEN, Yusheng SHU
Department of Thoracic Surgery, Northern Jiangsu People’s Hospital, Yangzhou 225001, China

Corresponding author: Yusheng SHU, E-mail: shuyusheng6S@163.com

[ Abstract ] Background and objective The good prognosis of lepidic predominant invasive adenocarcinoma (LPA)
and adenocarcinoma in situ (AIS)/microinvasive adenocarcinoma (MIA) in the pathological subtypes of early lung adenocar-
cinoma is similar, and the means to distinguish LPA from non-LPA is urgently needed in clinical practice. This study intends
to analyze the correlation between positron emission computed tomography (PET)/computed tomography (CT) maximal
standard uptake value (SUVmax) with CT three-dimensional reconstruction parameters and the pathological subtypes of early
lung adenocarcinoma with part-solid nodules (PSNs) in preoperative imaging. Methods The data of early lung adenocarcino-
ma patients who underwent anatomical pneumonectomy at the Department of Thoracic Surgery of Northern Jiangsu People's
Hospital from January 2016 to January 2019 retrospectively analyzed and subsolid nodules on imaging were showed. All pa-
tients with enhanced chest CT and PET/CT data can be obtained completely, using Mimics software to perform three-dimen-
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sional reconstruction to obtain tumor volume, 3-dimensional mean-CT value (3Dm-CT) of tumor and SUVmax, using SPSS
25.0 for statistical analysis and GraphPad Prism 8.3.0 for drawing receiver operating curve (ROC). P<0.0S indicates that the
difference is statistically significant. Results 67 patients were included in this study. All patients were divided into two groups
according to different pathological subtypes. AIS, MIA and LPA in invasive adenocarcinoma (IAC) were in the low-risk group,
28 cases (41.8%), and the remaining non-LPA were in high-risk group, 39 cases (58.2%). SUVmax (¢t=3.153, P=0.002), tumor
volume (#=3.331, P=0.001), solid/ground glass component volume (t=2.74, P=0.006)/(¢=3.127, P=0.002) and 3Dm-CT of
solid/ground glass component (£=3.65S, P<0.001)/(t=7.082, P<0.001) between the two groups were all statistically signifi-
cant. ROC curve prompts: SUVmax [area under curve (AUC)=0.727], tumor volume (AUC=0.740), ground glass component
volume (AUC=0.725), 3Dm-CT of solid components (AUC=0.763), 3Dm-CT of ground glass components (AUC=0.756)
have the best predictive performance. The above-mentioned covariates with AUC>0.7 were included in the multivariate ROC
curve analysis, and the joint predictor (AUC=0.835) was obtained with medium or above predictive value. Conclusion PET/
CT SUVmax and CT three-dimensional reconstruction parameters have a significant correlation with the different pathologi-
cal subtypes of early lung adenocarcinoma with PSNs in imaging. The combination of SUVmax, tumor volume, ground glass
component volume and 3Dm-CT of solid/ground glass component CT value has certain value in identifying the pathological

subtype of early stage lung adenocarcinoma with PSNs nodules in imaging.
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BFAIS, MIA, LPAIT MR G4, APA, PPA, MPAJT NG
2,

1.2 KA ik

1.2.1 ¥3RCT SRAISEEGE Light Speed 6412 iECTHLIE
TTHERRATH, RS E PR R 120 kv, IS0 mA,
JZIE /[0 #5.00 mm, 121#1.375. FiBhEEBUNEMZ, XT3
S DA EEMOER, VB SS R o FRIZS 2 I fA H AL C Tl
(R R Ib e e I G S P90 W =i i = JA e - o - E < DAV
K I S B 9 B E80 mL-100 mL, HiR3 mL/s, FRXf
il P 28571 S5 it sh A 3 A4 o il . % 47-700 Hu, B 98
1,000 Hu, H\FG%: %1740 Hu, % 96350 Hu, $9H /5 H 4
A1.0 mm-1.25 mm A2 KR, £ 2 PACSR R HATEIER
53 HTs

1.2.2 PET/CT RHIZEEGE discovery VCT64MPET/CT
HEATRG A, TRZAS A pir Ry o5 F R R A Y KA |12 b
K6 h, 1S B3, Hoas 8 RN <10 mmol /L. Jif
BRI S F-FDG/RER A, FEGTI 443,14 MBq/kg-S.11
MBq/kgit 5, 425 ERE60 minflEIR 5 TP Ih 4 CT K
PET 44, 4 b2 B QBT o DIl DA 5 T2 22 834, e 8
FIH AT B s X 2 XU K, SRAE61-8N K
o PET/CT MR A HIEER LS AT v A s o b ik
LS A, Pl A shik e 58 KIS U T RSB IE, s
TSR X I N B KSUVAE, BIPNSUVmax.

1.3 =4EFE A R Mimics Medical 21.0 84147 fili

S5 e A, AR AL IE AL N REEBERHL
AL, 8 R R AR AT R CT 58 45 MPACS R GE T
WAHBHRHECTHE KR (DICOMARI) HIT =4
FAIR THAFAIBUIME : %{3-700 Hu, % %£1,000 Hu,
SENLEE T JZ 0, HEE 45 T RBGU A, AR EITE
BT E A NI, R4 Dynamic Region Grow
iR, IR (EIE N (-100 Hu, 100 Hu) , FF XA M H
Sy HG A, W02 R A DA A C T T TE X (]
(8 e/ MEAE AP SN S B 73 b BIRAF (LU i 1 A5 ) 44 AR
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DR Sk B B A3 0 T FRIBMEL, Pz A New
MaskZJREST I EE I | BRI I HJ 18 i 32 B Mask
Properties ] 4R 15 PRI/ & AR LS =461 CTE
(3-dimensional mean-CT value, 3Dm-CT) , B Fp a5
A TR i ) 345 b g 1A B, e 2 K000 b P57 g M Uil
3 AT =2 B U TR, A R IR
K1,
1.4 GEil2frik RAISPSS 25. 0T G811, 187 B
PIB B FRIE 2 (Mean+SD) o, HrpfF GIES 0 i
FHIMSTAREA G A B IS M HIHE S B 5
IYARAR R DI (A0 227, [R5 K80 F Fisher K
A5 . SR H GraphPad Prism 8.3.05K /42 il 32 10 & TAE/
2% (receiver operating curve, ROC) Hit+HEROCHTIZ F1EH
(area under curve, AUC) , }Téﬂg:ﬁ:Logistic@Uﬂﬁf%%ﬁ

1 CTZHEERA. A: #mE,; B: BIKE; C: XIWKE,; D: ZHK. FHIKRIE: 635 ZEBEEE, AT ARFM, SIKERIUAPSNs. EERSH: M
FEIRTR=1,294 mm3, LT/ EFH ISR 58 FR=269 mm?3/1,025 mm?, LE/BEE M 53Dm-CT=-5 Hu/-388 Hu, SUVmax=2.97, R/gREILE HPPA.,
Fig 1 CT 3D reconstruction example. A: axial plane; B: coronal plane; C: sagittal plane; D: 3D imaging. Case source: 63-years-old, male patient,

PSNs in the right middle lobe. Parameters after reconstruction: tumor volume=1,294 mm?, solid/ground glass component volume=269 mm3/1,025

mm?, solid/ground glass component 3Dm-CT: -5 Hu/-388 Hu. SUVmax=2.97, the postoperative pathological subtype was PPA. PSNs: part-solid

nodules; 3Dm-CT: 3-dimensional mean-CT value; SUVmax: maximal standard uptake value; PPA: papillary pattern-predominant adenocarcinoma.

000000
www.lungca.org



o[ il 2 75 20214F 7 H 5244 4571 Chin J Lung Cancer, July 2021, Vol.24, No.7 <471 -
% 1 676IPSNsRHff IR E B E —RARNEZESHR
Tab 1 General data of 67 patients with early stage lung adenocarcinoma of PSNs and the parameter table after reconstruction
Item Total Low-risk High-risk X2/t P
Patients (n) 67 28 39
Gender 0.102 0.75
Male 23 (34.3%) 9 (32.1%) 14 (35.9%)
Female 44 (65.7%) 19 (67.9%) 25 (64.1%)
Age (yr) 54.31+12.02 51.32%+13.36 56.461+10.61 3.021 0.084
Basic disease 2.436 0.119
Yes 16 (23.9%) 4(14.3) 12 (30.8%)
No 51 (76.1%) 24(85.7) 27 (69.2%)
Smoking 2431 0.123
Yes 7 (10.4%) 1(3.6%) 6 (15.4%)
No 60 (89.6%) 27 (96.4%) 33 (84.6%)
pT stage 1.286 0.526
pTla 15 (22.4%) 8(28.6%) 7 (17.9%)
pT1b 37 (55.2%) 15 (53.6%) 22 (56.4%)
pTic 15 (22.4%) 5(17.9%) 10 (25.6%)
SUVmax 1.52+1.52 0.83+0.59 2.01+1.79 3.153 0.002
Volume (mm?3)
T.vol 2,127.97+2,054.32 1,255.36%+1,232.72 2,754.46%2,589.73 3.331 0.001
S.vol 662.09%1,055.77 287.61+315.26 930.95%1,299.17 2.740 0.006
G.vol 1,465.88%1,337.28 967.751953.38 1,823.51%1,464.96 3.127 0.002
3Dm-CT (Hu)
S.3Dm-CT -57.00£114.79 -107.29+109.45 -22.42+106.23 3.655 <0.001
G.3Dm-CT -485.00£122.15 -545.79+75.90 -441.36%130.93 7.082 <0.001
Volume ratio (%)
S.ratio 25.10+17.04 20.13%£11.21 28.67%+19.60 1.462 0.144
G.ratio 74.90%17.04 79.86%+11.21 71.33£19.60 -1.462 0.144

T.vol: tumor volume; S.vol: solid component volume; G.vol: ground glass component volume; S.3Dm-CT: solid component 3-dimensional

mean-CT value; G.3Dm-CT: ground glass component 3-dimensional mean-CT value; S.ratio: solid component ratio; G.ratio: ground glass

component ratio.
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), AR fE 2811 (41.8%) , Eife 413911 (58.2%) o Forpdk

B
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XA O I, & B R A (1=3.331, P=0.001) | 5K
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tumor ratio, CTR ) VA7 F8 1P SN fili i 485 S 1 43 1 e 9
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Fig 2 ROC curve graph. A: covariate ROC curve; B: joint predictor ROC curve. SUVmax: maximal standard uptake value; ROC: receiver operating
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CTHESAE AR M8 bR, FIIFEA AT KR IRROTE i
BN R e O ey, [ A 78 53 R 8 17 DX R S 30 o 5
PEPRFPANR] 3 B4
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L R, AR X TR g R TE 2R f%) J9 00 - B, W] .
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