DOI: 10.3779/j.iss1.1009-3419.2016.02.08

rp [ iR e i 201642 A 5194 55200

Chin J Lung Cancer, February 2016, Vol.19, No.2

22N

A EEIRIS 45 15 R R R i R
45 A KBE FAR

[ ] BEPEELEYY (ground-glass nodules, GGNs ) JEMHLEYY HF AU4FFRZEAL, B 0 P2 HE N2 316

( high resolution computed tomography, HRCT ) FJR [, GGNskiH RiZ4ET = If52 2 H 25 12 R0, B RRE

PEIRAEAR , Jifides 09 F S WTE RO, T BRAE A 8RS8 GGNs (1 Y U R 5 B /R S IR AR G, PRI i s e N2 4 3

A BT RS W RGy T E o AT REAEAHDCHT S, SEGGNsIE . 4338, SARSARHE . ASMERE . 0%
BURFAE JOSTR AR E—/ NG

[ RB2IR ] WifhRT; PEBCESESTY; AR B

Overview of Clinical Progress in Pulmonary Ground-glass Nodules
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[ Abstract ] Ground-glass nodules (GGNs) was a special type of pulmonary nodules. With the progress of high reso-
lution CT (HRCT)), it achieved a higher positive rate and attracted much attention in recent years. For lacking characteristic
symptoms, the early diagnosis of lung cancer was difficult even nowadays. However, it had been proved that GGNs was well
associated with lung cancer in previous studies. Therefore, optimized managements of GGNs could help diagnosis and treat-

ments of lung cancer at early stage. In this review, we summarized the definition, classification, imaging characteristics, growing

R

history, molecular pathological features and suggested managements of GGNE.
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M ST B AL Z 714 ( computed tomography,
CT) , JtHREE/S#HHEZCT (high resolution CT,
HRCT) W) {2, BEBes 15 s R g am T . S
B EE2ET ( ground-glass nodules, GGNs ) iy Hip 4Rk
B, AR IS MR UG, R S s b T
FIAGBE, I, InsExT GGNsH A Al A R +E S b i
KBy, A BT cE I R E BUS

1 R

GGNs X #FR b B bl 756 5 ( ground-glass opacities,
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GGOs) , fEMiNJRIkErE . S50 RIEE BN &Y,
S5 IR AR A I A | A R/l B g e
GGNsH] 73 Jg MR, Horb A % 92 il o 1 Ohy Bl 1
GGNs (pure GGNs, pGGNs ) ; PRATSIME I | HETG AR
s HE MR A1 GGNs ( mixed GGNs, mGGNs ) 5 &7
SEPEGGNS ( part-solid GGNs ) [Z]O
GGNsj&— R AR Fe S i A2, HOE S &% UK
PN Jmy S IR A DG o 2 T 9 MR U N A AR R R
M RMERE SO A Yy, R 2 4 B Y
F, AU R, BIATH B GGNs. GGNsHI y R
SRS, JEy kP (] B £F 4E 4L ( focal interstitial fibrosis,
FIF) | Ry, M. KNS W] B iR i i 22
s A 4% (adenocarcinoma in situ, AIS ) . JEHLAY
fRJtELE 4= (atypical adenomatous hyperplasia, AAH )
Sy WA B, AR I E R (minimally

invasive adenocarcinoma, MIA ) | 2 iE1ERIE (invasive
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adenocarcinoma, IA ) 204

2 GGNs5fhfEa X4 R

REA: Z2 U097 ST E GGNSTEfifE: e & e fgil, (H el T
PMANBFRLIE O 225, BT C—8E5ie. Sk
=, HArkgE ML, GGNsHIEME & E Y],
HIEmGGNsH B, W AR R IR o Tt 1T
5 BB B HOE R GONsI AL Nl s
HAHFFEIAAIE 52 GGNs 5 Il i JC BT S

Henschke 5! [ i ' 44 A T 233 6 CT R B
HINGZEST, 4461 (19% ) HGGNs, JLr 142 Wy fili
i, HOWAER L A 34.1% 5 10 5245 5 37% g JitiJe
PRI, ER 4515 pGGNs &m GGNis )%
PRI R L3 51 R 18% (15/28) | 63% (10/16) , JG# it
mTHTE (P<0.05) o ZE5IRTE )G 2 Z T 58 Ak
92: Cho5"TXt3300 £ 152 T R IAIF I GGNs i # ik
Tt kB, OGP AL o 95.2% (314/330) , J
FRAIS512.1% (n=38) , MIA520.1% (n=63) , 1A
67.8% (n=213) ; fEHeoZE" 5T, 90% (45/50)
GGNsH 2 W M i . YamaguchiZE! > [al Bk 44 A 1 334
FARES . HL47HIpGGNsitE ABITE, 73 H7 Ak B i ik 414
(87.2% ) S5 ESHT IR . IeAh, ZEKim &
F P 49lpGGNsBE A, Bl 14 o285 ks 3 hr &3
40051 (81.6% ) WL WM MlideE, 43 3ok 40 S <55 Il 6 98
( broncholoalveolar cell carcinoma, BAC ) (n=36) . LPIBAC
KERREE (n=4) .

3 GGNs5iBRERIENE. FEFFHEMEXERR

201 14F, R B 83 B 5T 34 (International
Association for the Study of Lung Cancer, IASLC ) | FE[E figF}
34> ( American Thoracic Society, ATS ) DA T DR W 22

( European Respiratory Society, ERS ) XS fii g 8 A B T
TR AR e IS & IR bR, 45 A
5 GGNsHIA[RIFEAG 7 R AT W B AH G AE

AAHTECT bl RN HAZE<S mmAYpGGNs, /b
BB T BARANAL em-2 em™', fEOdaZE S
BN R K 2 T 2R A B UE 52 8 BRI p G GNs 5 AAHAH G

( OR=0.059, P<0.001; OR=0.125, P=0.042 ) . AEkGHPEAILS
— A HAE>S mmApGGNs, 3 A1l th T N AR ZE 14 A
it AT R mGGNs" RS PEAISE D L, 22 kAR

SEMESEMELE Y FARYIRIG , AISHBR AR L A7 ]
i5100%"

MIAJEIASLC/ATS/ERS /3R fE H i i g S 7,
HETAOCH e 8/ . i T PR E R B <S mm, AEK
W MIAGH 7 4 30 p G GNs B A A /b S8 P 7 o0 1Y
mGGNs™, KGR PEMIAT 520, 3 RIS 3
253 EZhang PO MIBESE R, MIARGIES: 2 945k
0. A E AR B mGGNs, HSPERr HiRZ K
T5mm, MIATEH:, T ARUIGR G SO E fAd Al i
100%"4

Sk FERIAR B SePE sy, W% 2oty
T REAR Sy T TUTAZ SRy S 45749 5 LA S 1 pGGNs,
e BT R m GGNs2 s L STk 1 43 oAy I B A
KR 20, T SV A o iR I VG AR s 2 3 A AE Sk
JH, hZE AR LimEPI LB, M
(P=0.012) . £595H4E (cutoff=16.4 mm, P=0.032 ) DL K
ZEA i (cutoff=0.472, P=0.040 ) 2[R Z 0] AR HIIA
AIS, MIA, HAFNE FTAZ F I S2 VRS  5l DLSEME Al
53 M FE M mMGGNs,  H 5 5 i A R hy 3275125

IeAh, BEFEHESY £ R H Noguich 2y BUAR MEY 4T 95
PRARY, IR E AR 5 AR A R — 2

4 GGNsEGFHFES fvfE RITE K IR 5%

GGNSs ) & UM T RKG O 2 o REA: 0 2 B 2
MHRHEXOE, (Hil T GONs®EERAL, MR b Wk
W, HEREREZ. Tk, WERBCT, F5lZHRCT
Mz, XFGGNsHIZ KIS 2] T RKiRET .

4.1 GGNsHk/N5HiliiE ChoZE " fmiss XM, B :GGNs
M EAE (15.1£9.3 ) mm /N FEEGGNs (20.3£11.0)
mm , 3K E AR AR 1k 7 fER R 2 ( OR=1.086;
95%CI: 1.001-1.178; P=0.047 ) . HeoZ" By 5% th 15 %)
T—HLEe, BYESEMEGONsI R RN (11
(194+9) mm ( P<0.05) . {H7EFanZE> sz
Hr, K82 GGNsiHFATHE T A L. RAPEGGNsHYIR K
2 (23.327.1) mm 5 EEGGNs (23.6+7.3 ) mmJCH T
£, LeeZ5P0 A 961 GGNSHFST AP fx A 4%>10 mm
I GGNs5 i K42 <10 mm Y GGNs A4 il L AT (50%
vs S1.2% ) o T AN [F] 2530 1 Jt 18 A ey 9 A B A7 7E
25 BUMITIE S N A R FARYIBR I GGNs, X F
AR ETIIHIZ W GGNs T UHERR , HOEAER 5 L4301 4
95.29% }290.0% ; 1fij Ji5 P LRI X AN A 1 C T 25 IR

3) mm,
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GGNs, 2= TA . WG IR RKIZE, A
Fear 5 74.3% . 51.0%, BRAKTHIE
4.2 SRR B e S IR BEAEATSRIESS . mGGNs %
PERRBE R pGGNsfy, HIC TSPk A3 b 5 PR B 1Y)
FF, RNEBFFERAFAEIE S, fEMatsugumas: P AF 5T
o, AR SRR FE B, GGNs#l o TR (0% ) | 1T
B (19%-25% ) . IIJF (26%-50%) . IVEE (51%-75% ) .
VI (76%-100% ) , 45 RFHSEVE R I3 2 2 bk 1 25 5%
Bt ST ks K28 ( OR=4.87; 95%CI: 1.51-15.77 ) , 5C
PE RS He BB, IR AR JR R T B . Lee 2504 A18
BIIGGNs, K2R3 BRI, ¥GGNs/ H1E (<25%,
n=6) . 2/ (26%-50%, n=4) . 33 (51%-75%, n=5) .
4JF (>75%, n=3) , HIEM:A M (83%, 100%, 100%,
100% ) JoHA i 2251
4.3 GGNsili & K N ERAE S S lifig — 48 A 8201 GGNs
MIRFSE P, 43 MAE (14.3 vs 83.6, P<0.001 ) | 4 FE
FIAE (4.8 vs 34.4, P=0.008 ) , KEBHIMAE (0.0 vs 29.5,
P=0.004) . W AW (66.7 vs 1.6, P<0.001 . A KL
%k (33.3 vs 93.4, P<0.001) . &S 4F (14.3 vs 59.0,
P<0.001) . MafEMIFETE (4.8 vs70.5, P<0.001 ) | Il 4E
FAE (4.8 vs 36.1, P=0.006 ) Z34 #8775 B A5 ) Heo
SEUURGRIFTS R B, 7RSO GGNs i # Hh 28 i AE AT AL
WA GAL LT AEGGNs . RSG5 B Lee 2 I BF ST IIE
52 EMEpGGNs, EMEMGGNSs H P23 H-AE Y H 1 I I =5
F B (63.6% vs 8.0%, P<0.0S; 94.4% vs 62.5%, P<0.05 ) , H.
Gy AR A Bk ST faR 3R ( OR=13.769, P=0.016;
OR=10.200, P=0.024 )

{HAE 55— 4 A S31lpGGNsHYBFFE T, Kim %
GGNsHIIZ Sy Mot . BRI, Jrm BRI, S0t
R IR GERFIE S GGNs B R B TG R i AH ek

5 GGNs5PET/CTRYFEEERFR

IEHF RS- HLEZ 39 (positron emission
tomography-computed tomography, PET/CT ) &% 5l Jfili4h
RGBS T B, 4G 1 CT A FDG-PET Mk
A, R TR RS SS E, ThE AR
MAEAG . A SR RE AR R . —RIEOLT L iR n i xS
{ﬁ[mF]Hﬁff\‘%%ﬁ ( 18F-ﬂuorodeoxyglucose, BE.FDG ) L
R FEPET/CTHFEM NSUVIE ( maximum standardized
uptake value, SUVmax ) 5. ZUWF5E AP, SUVIEHR
SR AR AT 1 s 45 R . LoweZ5PHIESE: SUV{H

>2.SAIZWGPENGAS YT, FBUREE | R 4051 92%
90%, fHXf FGGNsMM 7, M THARKMRBPAEK,
PET/CT#: 5 I BAM: . Chuns ™% 6815l GGNsHF 5T &
. EMEpGGNs 5 RYEpGGNsAf L, SUVIE4EIE[(0.64+
0.19), range 0.43-0.96; (0.74£0.28), range 0.32-1.00], 225%7G
GiitaEE X (P=0.37) ; [ EEmGGNs 5 B EmGGNs
FIFE, i SUVIE[(1.26£0.71), range 0.32-2.6; (2.00£1.18),
range 0.48-5.60 5/, 2ZRA G L (P=0.018)
Tsushima % B8 & B : R A% GGNsHYF-HSUVIE K&
R ARSUVIEAEZ & T %P GGNs ( P<0.001) , HSUV>1.5
FHT 2 Wr R B O EE | RS RE L UESR B 4 I
100.0% . 96.4% . 100.0%, {HChiuZE sy M. &k
SUVIHTE RGMEGGNs[R JCW] i 22 5. FiR#5RRWIPET/
CTHEX M GGNs R HIFAEE %, A, GGNsifi &
ANPERfIR L E5 77 S % #% , BEAIK T PET/CTIZWnE %
I AR (A REURREE

6 GGNsgIBREKSE

Y GGNs i F SR A K s % 48 T GGNs Rl T . i
JYHAEEE L. GGONsA: KA SLrEgE e, 55
PP AT B ORBU R  A] L S 5 AR K
ROLHE A bR, T GGNsf P58 i) B firiA
WIEf , (BRI IR SRR % B el A AE 45 Y Bl 1 vh
P T L, fFMatsuguma 5 I HIFST IR A 178451
GGNs, H:H1pGGNs 98], mGGNs 76f], (i it ]
H29 (1-136 ) NH, & LHANK2 mm UL g5
K5 7EpGGNsth, 24FEA KA T SAEA K A3 13%
23%; JfiifEMGGNsHT, 43514738% . 55%, KobayashiZE!™
FHIARIBREE LA, XT1206 GGNs#EATULEE,
T BE DTN E] 4. 24F, JOULEEF 3445 (28.3% ) 455 E
Ky 2otk WAL . 45 EHARLL cm-3.0 cm
(vs HAR<1 cm) A WAKMMIfER E R, %450
5LeeZ 57— TE1366lpGGNs . 77flmGGNsHT,
pGGNs210 mm Z mGGNs>8 mmIPBJ /R &5 1T KA, 1t
Gh, TN A125 B GGNs I FEIRIESS . 45757 R/
it A GGNs K Al ST fE BRI D E R
Wl: GGNsIPERT ], BEARK/IN . M s & K =1
HEHERA X,

EAL, Eguchi % A 58 UE S EE ST CT I th, 7T 5% 1y
GGNsfy4E K, il HRCTRf124pGGNsif 4, H1i
BEVTET ]y 57.00 1, Hrpeafs] (51.6% ) HAZH K,
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HPHCTHB BEREAZ R ZE 5w (-602.9£90.7 ) HU s
(-705.7+77.7 ) HU, P<0.000,1]; [[If, CT{H>-670 HUJH
pGGNsH# 5 i Bl H A28 K (P<0.000,1) .

TEGGNsH', pGGNs &A: Kl i f MG 18 128,
R Bt 1 247 o DL AR B2 , AT5AS BB 58 4 HE B 0 1 o A2
AT . ChangZE i HH i CTXH 122 6lp GGNs 7 fifi
Vi, OBEVIET SO, 45 R IR {L12flpGGNs
(9.8% ) PRFUEAK, FLA L RFREIEESR]R 769K, JiHE
WA STH A LU R I . 7E 5 — TR e, 3t
89 pGGNs i E AN AR ; Horb (U8 & 45715 HARYY
K, 3BICT(EF w, A E] 20.6 1 H o

7 GGNsH)%H TR IB4F1E

Bl AR YR IR YT R, ORI Z ST IR
MR T s ARG A SR S A, I HAS B L WO AR 154 R
BY). iR b B WL AKX Sh B S EGFR . ALK,
KRAS. ROS1, HER2, p53%%, H.APEGFR, ALK{EGGNs
IR IR Z .

AN 7] 9K By J DR BH 4 238 A R A AR 22 R

Bl 1 GGNsiZigimEiy

Kobayashi%E‘Jﬂ%“”éﬂ)\lO‘”ﬁﬂGGNs, H75%
(78/104 ) KUK s KL[H, EGFR, KRAS, ALK, HER2
B AR5 5 64% . 4% . 3% Je4% . TE 55— TN A 354
B . 60BIGGNsHBESE Wi it T AR bR A I
TEGFR, HER2, KRAS, BRAF, EML4-ALK, ROSIZ:¥:
5, A6 B 3 Ok sl 3 H e AR e — 3K

R A AF 5% A BRIR sh 35k A B 6 5 g 0 D L S
BT B HARE R A KL, EGFRIAEE ZH
MIA/IA, [AtE# % AAH/AIS™ ;B H2150 5 7Bk 7E
IEBEIR g T TRIIAHR B Ry LAY [, YangZE i mEoT
UESZEGFRZEAE 5 GGNsl B AR MARFUR VI . (HET
SEME R B SR B SR G R, HRT T — & 18 .
TakatoshiZs* [y 5% % P EGFR%S 45 % fEpGGNs . mGGNs
A5 k36% . 45%, TMipS3RAAEPGGNs (n=14) ¥y
JIBAYE, FEmGGNs (n=11) HfEfE6f] (55% ) BAME; X
HWangZE I A — B, AT & BLAE2 12451 Ta Ul i A
HH, SEPERU LB, EGFR X KRASTE AR A H i 5
1Ml Yang 25| #% 11 EGFR/KRASZE ¥ . EML4-ALKRi 45 7E
GGNs, SVESS T PRAR Y o RS A R R SR A
F e ST ST RS

Fig 1 Suggested guideline for management of GGNs. CT: computed tomography; HRCT: high resolution CT; GGNs: ground-glass nodules; pGGNs:

pure GGNs; PET/CT: positron emission tomography/computed tomography.
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R 2 3 DN B el AR i 5 2 ﬁ%%ﬁ%wm%,%ﬁ
Z WG CUESEEGFRIEAS 5 4545 AL K B AH G
Kobayashi% (i 5% > & S EGFR FHE (1) GGNs 7 Bifi 177 10 72
*%ﬂﬁﬁﬁ(kom) 1T BA PR 285 235 15 PAR FR T B 4 i
AF (P<0.01) ; iX—2514 5 TakatoshiZE“ il oy —3k .
8 GGNsiZiaiiiz

% [H Fleischner® & "4 A TASLC . ATS K ERSI 4
75, XFGGNsHSIh AR R 72,

GGNs K255 1) —Fh ek 2 AL, HEEH 28748 | A4
KA G S HANHZE AR . GGNsxf Tl i HA &
FEHERAEAT, & BN FIHRCT X PET/CT4F-BLA B T4

Wk B, GE TS
& % X #k

1 Patel VK, Naik SK, Naidich DP, et al. A practical algorithmic approach to the
diagnosis and management of solitary pulmonary nodules: part 1: radiologic
characteristics and imaging modalities. Chest, 2013, 143(3): 825-839.

2 Godoy MC, Naidich DP. Overview and strategic management of subsolid
pulmonary nodules. J Thorac Imaging, 2012, 27(4): 240-248.

3 Park CM, Goo JM, Lee HJ, et al. Nodular ground-glass opacity at thin-
section CT: histologic correlation and evaluation of change at follow-up.
Radiographics, 2007, 27(2): 391-408.

4 Lee HJ, Goo JM, Lee CH, et al. Nodular ground-glass opacities on thin-
section CT: size change during follow-up and pathological results. Korean J
Radiol, 2007, 8(1): 22-31.

5 Kimura T, Asano F, Wakahara K, et al. Early image of squamous cell
carcinoma in the peripheral lung field on high-resolution CT scan. Nihon
Kokyuki Gakkai Zasshi, 2002, 40(11): 884-888.

6 Sakaizawa T, Yoshizawa A, Nishimura H, et al. A case of pulmonary
squamous cell carcinoma revealed ground glass opacity on computed
tomography. J Thorac Oncol, 2015, 10(8): 1229-1230.

7 Sawada S, Komori E, Nogami N, et al. Evaluation of lesions corresponding
to ground-glass opacities that were resected after computed tomography
follow-up examination. Lung Cancer, 2009, 65(2): 176-179.

8  Watanabe Y, Tsuta K, Kusumoto M, et al. Clinicopathologic features and
computed tomographic findings of 52 surgically resected adenosquamous
carcinomas of the lung. Ann Thorac Surg, 2014, 97(1): 245-251.

9 Henschke CI, Yankelevitz DF, Mirtcheva R, et al. CT screening for lung
cancer: frequency and significance of part-solid and nonsolid nodules. AJR
Am J Roentgenol, 2002, 178(5): 1053-1057.

10 Cho KS, Kim SJ, Lee YJ, et al. Surgical resection of nodular ground-glass
opacities without percutaneous needle aspiration or biopsy. BMC Cancer,
2014, 14: 1471-2407.

11 Heo EY, Lee KW, Jheon S, et al. Surgical resection of highly suspicious

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

pulmonary nodules without a tissue diagnosis. Jpn J Clin Oncol, 2011,
41(8): 1017-1022.

Yamaguchi M, Furuya A, Edagawa M, et al. How should we manage small
focal pure ground-glass opacity nodules on high-resolution computed
tomography? A single institute experience. Surg Oncol, 2015, 24(3):
258-263.

Kim SY, Lee KS, Han J, et al. Persistent pulmonary nodular ground-glass
opacity at thin-section CT histopathologic comparisons. Radiology, 2007,
245(1): 267-275.

Travis WD, Brambilla E, Noguchi M, et al. International association for the
study of lung cancer/american thoracic society/european respiratory society
international multidisciplinary classification of lung adenocarcinoma. J
Thorac Oncol, 2011, 6(2): 244-285.

Ishikawa H, Koizumi N, Morita T, et al. Ultrasmall pulmonary opacities on
multidetector-row high-resolution computed tomography: a prospective
radiologic-pathologic examination. ] Comput Assist Tomogr, 2005, 29(S):
621-628S.

Koga T, Hashimoto S, Sugio K, et al. Lung adenocarcinoma with
bronchioloalveolar carcinoma component is frequently associated with foci
of high-grade atypical adenomatous hyperplasia. Am J Clin Pathol, 2002,
117(3): 464-470.

Oda S, Awai K, Liu D, et al. Ground-glass opacities on thin-section helical
CT: differentiation between bronchioloalveolar carcinoma and atypical
adenomatous hyperplasia. AJR Am ] Roentgenol, 2008, 190(5): 1363-1368.

Yang ZG, Sone S, Takashima S, et al. High-resolution CT analysis of small
peripheral lung adenocarcinomas revealed on screening helical CT. AJR Am
J Roentgenol, 2001, 176(6): 1399-1407.

Lee HJ, Ahn MI, Kim YK, et al. Notes from the 2010 annual meeting of the
Korean Society of Thoracic Radiology: pure ground-glass nodules, part-
solid nodules and lung adenocarcinomas. ] Thorac Imaging, 2011, 26(3):
W99-W104.

Zhang Y, Qiang JW, Ye JD, et al. High resolution CT in differentiating
minimally invasive component in early lung adenocarcinoma. Lung Cancer,
2014, 84(3): 236-241.

Lederlin M, Puderbach M, Muley T, et al. Correlation of radio- and
histomorphological pattern of pulmonary adenocarcinoma. Eur Respir J,
2013,41(4): 943-951.

Nakata M, Saeki H, Takata I, et al. Focal ground-glass opacity detected by
low-dose helical CT. Chest, 2002, 121(5): 1464-1467.

Lim HJ, Ahn S, Lee KS, et al. Persistent pure ground-glass opacity lung
nodules >/= 10 mm in diameter at CT scan: histopathologic comparisons
and prognostic implications. Chest, 2013, 144(4): 1291-1299.

Noguchi M, Morikawa A, Kawasaki M, et al. Small adenocarcinoma of
the lung. Histologic characteristics and prognosis. Cancer, 1995, 75(12):
2844-2852.

Fan L, Liu SY, Li QC, et al. Multidetector CT features of pulmonary focal
ground-glass opacity: differences between benign and malignant. Br J Radiol,
2012, 85(1015): 897-904.

Lee HG, Lee CH, Yoo CG, et al. Nodular ground-glass opacities on thin-

HRERERERERE
www.lungca.org



o [ il e Ze di20164E2 551945 552 0]

Chin J Lung Cancer, February 2016, Vol.19, No.2

* 107 -

27

28

29

30

31

32

33

34

3S

36

37

38

section CT: size change during follow-up and pathological results. Korean J
Radiol, 2007, 8: 22-31.

Matsuguma H, Yokoi K, Anraku M, et al. Proportion of ground-glass
opacity on high-resolution computed tomography in clinical T1 NO MO
adenocarcinoma of the lung: A predictor of lymph node metastasis. ] Thorac
Cardiovasc Surg, 2002, 124(2): 278-284.

Lee HJ, Goo JM, Lee CH, et al. Predictive CT findings of malignancy in
ground-glass nodules on thin-section chest CT: the effects on radiologist
performance. Eur Radiol, 2009, 19(3): §52-560.

Lowe V], Fletcher JW, Gobar L, et al. Prospective investigation of positron
emission tomography in lung nodules. J Clin Oncol, 1998, 16(3):
1075-1084.

Chun EJ, Lee HJ, Kang WJ, et al. Differentiation between malignancy
and inflammation in pulmonary ground-glass nodules: The feasibility of
integrated (18)F-FDG PET/CT. Lung Cancer, 2009, 65(2): 180-186.
Tsushima Y, Tateishi U, Uno H, et al. Diagnostic performance of PET/CT
in differentiation of malignant and benign non-solid solitary pulmonary
nodules. Ann Nucl Med, 2008, 22(7): 571-577.

Chiu CF, Lin YY, Hsu WH, et al. Shorter-time dual-phase FDG PET/CT in
characterizing solid or ground-glass nodules based on surgical results. Clin
Imaging, 2012, 36(5): 509-514.

Claudia I, Henschke P, David F, et al. Lung cancers diagnosed at annual CT
screening volume doubling times. Radiology, 2012, 263(2): 578-583.

Ost DE, Gould MK. Decision making in patients with pulmonary nodules.
Am J Respir Crit Care Med, 2012, 185(4): 363-372.

Masaya YS, Toru Y, Jun Y, et al. Predictive value of one-dimensional mean
computed tomography value of ground-glass opacity on high-resolution
images for the possibility of future change. ] Thorac Oncol, 2014, 9(4):
469-472.

Lee JH, Park CM, Lee SM, et al. Persistent pulmonary subsolid nodules with
solid portions of S mm or smaller: Their natural course and predictors of
interval growth. Eur Radiol, 2015 Sep 18. [Epub ahead of print]
Matsuguma H, Mori K, Nakahara R, et al. Characteristics of subsolid
pulmonary nodules showing growth during follow-up with CT scanning.
Chest, 2013, 143(2): 436-443.

Kobayashi Y, Sakao Y, Deshpande GA, et al. The association between

baseline clinical-radiological characteristics and growth of pulmonary

39

40

41

42

43

44

45

46

47

48

nodules with ground-glass opacity. Lung Cancer, 2014, 83(1): 61-66.
Hiramatsu M, Inagaki T, Inagaki T, et al. Pulmonary ground-glass opacity
(GGO) lesions-large size and a history of lung cancer are risk factors for
growth. J Thorac Oncol, 2008, 3(11): 1245-1250.

Eguchi T, Kondo R, Kawakami S, et al. Computed tomography attenuation
predicts the growth of pure ground-glass nodules. Lung Cancer, 2014,
84(3): 242-247.

Chang B, Hwang JH, Choi YH, et al. Natural history of pure ground-glass
opacity lung nodules detected by low-dose CT scan. Chest, 2013, 143(1):
172-178.

Kobayashi Y, Mitsudomi T, Sakao Y, et al. Genetic features of pulmonary
adenocarcinoma presenting with ground-glass nodules: the differences
between nodules with and without growth. Ann Oncol, 20185, 26(1):
156-161.

Wu C, Zhao C, Yang Y, et al. High discrepancy of driver mutations in
patients with NSCLC and synchronous multiple lung ground-glass nodules.
J Thorac Oncol, 2015, 10(5): 778-783.

Lee HJ, Kim YT, Kang CH, et al. Epidermal growth factor receptor mutation
in lung adenocarcinomas: relationship with CT characteristics and
histologic subtypes. Radiology, 2013, 268(1): 254-264.

Yang Y, Yang Y, Zhou X, et al. EGFR L858R mutation is associated with
lung adenocarcinoma patients with dominant ground-glass opacity. Lung
Cancer, 2015, 87(3): 272-277.

Takatoshi MH, Hidetaka U, Yoshiko Y, et al. Adenocarcinomas with
predominant ground-glass opacity correlation of morphology and
molecular biomarkers. Radiology, 2012, 264(2): 590-596.

Wang T, Zhang T, Han X, et al. Impact of the International Association
for the Study of Lung Cancer/American Thoracic Society/European
Respiratory Society classification of stage IA adenocarcinoma of the
lung: Correlation between computed tomography images and EGFR and
KRAS gene mutations. Exp Ther Med, 2015, 9(6): 2095-2103.

Naidich DP, Bankier AA, Macmahon H, et al. Recommendations for the
management of subsolid pulmonary nodules detected at CT: a statement

from the Fleischner Society. Radiology, 2013, 266(1): 304-317.

(k. 2015-09-10 f&[A]: 2015-12-18 447 2016-01-20)
(A3 gmi THe)

Cite this article as: Li L, Liu D, Zhu YY, et al. Overview of Clinical Progress in Pulmonary Ground-glass Nodules. Zhongguo Fei Ai
Za Zhi, 2016, 19(2): 102-107. [4345, XIPF, ARZE, 55 IS E 25 UG PRI ST . rh =i 227, 2016, 19(2): 102-107.] doi:

10.3779/j.issn.1009-3419.2016.02.08

HRERERERERE
www.lungca.org





