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Appropriate Follow-up Interval of Thin Section CT Scan
for Evaluating Pure Ground Glass Opacities
of 10 mm or Less in the Lung Field
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ABSTRACT —— Objective. Pure ground glass opacity (GGO) confirmed by thin section CT scan (TSCT) is considered
to be an early state of lung adenocarcinoma. We reviewed the clinical records and TSCT images of cases with pure
GGOs of 10 mm or less to assess the appropriate follow-up interval of TSCT scan. Methods. Between 1999 and 2004,
pure GGOs (10 mm or less) unchanged for the first 3 months were followed by chest TSCT every 6 months in 62 cases
(including 28 cases with a past history of lung cancer operation) at the Cancer Institute Hospital. The accumulated

change rate curves by the Kaplan-Meier method was studied with particular attention to such factors as gender, age,
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smoking, location (above or below the major fissure), number of pure GGOs (solitary or multiple), history of any can-

cers excluding lung cancer and history of lung cancer alone. Results. The observation periods were 7-79 months and

the median was 32 months. Pure GGOs deteriorated in 10 of 62 cases. Nine of these 10 cases had a past history of lung

cancer and the pure GGO accumulated change rate was significantly associated only with this background (p=

0.0018). Solid part formation was a finding seen only in 2 cases with a lung cancer history. Most of the changes in the

cases with a past history of lung cancer were detected between 7 and 24 months after the initial detection of the le-

sions, while in the case without lung cancer history, a GGO did not change until 48 months after the detection. Conclu-

sion. Pure GGOs of patients with lung cancer history are more likely to change during the first 24 months than cases

without a lung cancer history. Therefore follow-up TSCT for these pure GGOs of patients with lung cancer history
should be performed every 6 months during the first 2 years. (JJLC. 2007:47:27-35)
KEY WORDS —— Lung, Adenocarcinoma, Ground glass opacity (GGO), Follow-up, Thin section CT (TSCT)
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ground glass opacity; TSCT, thin section CT.

Clinical strategy for pure GGO (ground glass opacity) in our hospital. GGO,

Table 1. Patient Characteristics and Factors Analyzed (n=62)
Factors analyzed P value
Age at detection <65 34 (55%) 65=< 28 (45%) 0.77
Gender Men 21 (34%) Women 41 (66%) 0.16
Smoking habit
(No record n=10) Ever 17 (27%) Never 35 (54%) 0.66
Number of lesions Solitary 38 (61%) Multiple 24 (39%) 0.58

. Above Below
Location (the major fissure) 41 (66%) (the major fissure) 21 (34%) 0.29
History of any cancers* With 5 ( 8%) Without 57 (92%) 0.34
History of lung cancer ¥ With 28 (45%) Without 34 (55%) 0.0018

*excluding lung cancer, Tall the cases were stage I adenocarcinomas.
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Figure 2. Kaplan-Meier estimate curve of accumulated change rate for
the pure GGOs (n=62).
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Figure 3. Accumulated change rate curves of factors analyzed. A. Age; <65 (n=34) vs 65= (n=28). B. Gender; Men
(n=21) vs Women (n=41). C. Smoking habit; Ever-smokers (n=17) vs Never-smokers (n=35) (No record 10). D. Number
of lesions; Multiple (n=24) vs Solitary (n=38). E. Location; Above (n=41) vs Below (n=21) the major fissure. F. His-
tory of any cancers excluding lung cancer; With (n=5) vs Without (n=57). G. History of lung cancer; With (n=28) vs
Without (n=34).
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Table 2. Clinical Profiles and CT Findings of the Patients with Changed GGOs (n=10)

Age Occasion EOHOW};UI)) GGO size (mm)
Case g Smoking . p months TDT  Solid part
No. Sex at index  Location of (days)  formation
: detection detection ~ Change . At Change . ¥y
confirmed detection confirmed

1 F 54 0 LU before 7 14 [9 16 19 190 +

surg. 7 14 17 158 +

2 F 61 0 RL 36 m after 7 7 [8 10 10 242 +

surg. 6 85 85 215 -

3 F 60 0 LU before 10 41 [ 7 10 12 288

surg. 5 5 6 -

4 F 64 0 RU 24 m after 17 17 6 10 10 349 -
surg.

5 F 69 0 LL 75 m after 17 17 8 12 12 440 -
surg.

6 M 67 1 RU 24 m after 12 12 10 125 125 542 -
surg.

7 F 68 630 RU& 35 m after 24 30 9 [9 9 - -

LL surg. 6 6 - -

8 F 57 0 LU&  before 36 36 & 12 12 1346 -

LL surg. 4 6 6 - -

9 M 81 0 RU screening 48 78 10 14 14 1479 -

10 F 74 0 RU 17 m after 55 55 9 13 13 1558 -
surg.

M, Male; F, Female; RU, right upper; RL, right lower; LU, left upper; LL, left lower; m, months; surg., lung cancer operation; GGO size, the
largest diameter of GGO; [, cases with multiple lesions; TDT, tumor doubling time. (Cases are numbered according to size order.)

DIFAEEBALIZ DN T, BRI D EJiAv41 #l, TIA%21
BT, LEHIZGGO BWEEICL -7z (p=00036). FEH
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Tholz b, MEEAEZAT HEMIVTNLS I
WIECTH - 72

gtz 10 Bl pure GGO A& L L, 3% D @ 52
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CT REE L RF o BB X O RN K % BIgER ia»
577 HBICEDZ2H(Casel, 2), € L THEOHEIIMD
B 247 HHICR®O 72161 TH - 72 (Case 7) (Table
2). TS 10682 BT S pure GGO D3 R IX, 6
B2 T ORI g R (82 17~75 » Hi%) Td
D, 3BNE 3D WIE O R T4 RE AN FE G &
TW/IRET, o 1 FlidmERTh o7z, 10 A4
ADBEEMBMOGGOZAHLTEBYH, TIN5 TIX
% & O GGO AWK L T\ 7z, ZAbB oo &5 175 i B
(TDT ; tumor doubling time) (& 158~1558 H T& - 7.

Figure 2 12 62 #1112 81} % pure GGO ACR i # % 7R
9. & 51T, Table LICFREH LT REF T &K L7
ACR Hi#t% Figure 3I1Z/R3. 25 7RTFD S B, il
BEAEE o A7 48 51 @ pure GGO ACR BRI Z O AFEFF
WA E2% 7D (p=0.0018 ; Figure 3G), MMiEEEAED 7
WHEBI D pure GGO 2SEEFED B 2 IER] & ) Z L5 E T

HDHIEIPIRENT.

BIZBIE A S 1 4 LLNIZ pure GGO IHZEDH R L 7= 3
SEB (Case 1~3) @ TSCT Mif§ % R (Figure4, 5, 6).
Case 1 13 IB B4 i (2o LA 3200 Bl 2 tidT L 72
B, xFHIC pure GGO % 2 fEfgdi S 4, & 14 » H OfE#H
BIRICEEEN T L2 RMEb S 2 EFE R, FEY)
Braift L7z, fRIEVINHERBFE TH 572, Case?2
W TA WA B RRAN # 5 4R H o 8] CT T 2 i @ pure
GGO Zigfish, 7 2 HRIIKREVWHTDIHRED CT 74
FEHERIC CIRBE & SN, WRZ ISR E % AT
L 7z. Case 3 1% IB WA Nl ARS8 S CBIAE 41 » H
e L 72 Ak SRR TH 5. 3BV 65
AWM O, FEBEHZ T, 2 2D GGO 2 B3 545
REBITH -7z 7210 BIOZEALBI D S5 B 5 51 A3 hli 5 #7
e, 65 AR, W, FEBUEHR L VWS LML -ERE A
L CTw7z2%, % pure GGO ACR Wi DM E TIX, FEHG
(=65 7%, 65 <) (p=077: Figure 3A), 3l (p=
0.16 ; Figure 3B), ANHHH) 10 A % B < B2 FE o> A 4 Bl
(p=066 : Figure 3C), HIFE»Z 52 OWEH (p=
058 ; Figure 3D) WINDHRFIZB W THHAEEZRD
oz,

GGO FAAEFALIIRIR X V) RIFITIRE D B B RER 1%
AR Y D3 5 7225, MBI S 2 2% 72
D7z (p=0.29 ; Figure 3E).
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At detection

T months

14 months
| 10mm

Figure 4. Thin section CT (TSCT) images of Case 1. A. A pure GGO was detected in the left upper lobe before the
first surgery for the stage IB adenocarcinoma in the right lung. B. Apparent enlargement and the formation of central
solid component of the lesion was observed 7 months after the surgery. C. A TSCT image 14 months after detection.

TDT of the larger lesion was 190 days.
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NI HREME D B 2 A%, S OBIZER GBIL Y5k D451
FIRBERE R A T AR K, KNSV E v
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HE LT, HARCT s 22455 2005 4F 1 HISPERL L 7=
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R B, PWEROREE LA LB S B, B
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SEMREBBIZE 24T ) I KD HIWIX, H#ETR~E 2L
T HIHREE L VIS X, HEHL2IH LT 5720 TH
59, FiEto 10 BIOZALEOFRIZIZ2H DA TH 5
A5, CT #EE LA-E5 O M %2 RO 7RIS FIEL, 20
ZALDS Z S OEHEEIE & YL 72 (Casel, 2). Wi
B MR O H 2 REFIT, TDT & 200 HAi#E, Big
BA4EA 5 7 » A HIZ CT E L5 % 8O, FEBALIC
R ERD . LAL, ZO2EFICBNTD
BIZIHIA 3 » H O T LRI L TB 53, Wl
WD EILHERITIN o 7o kR TETD, HDHWVIEY
BRI BWTIThN TV S EBREISE I LTS, 20
2R DB RMICEDLL o/l &Ik
5. TbbLE5HORED 513 » HHD TSCT O3
WA EMTLIEEITET, LLARBFEANRE LS %
o7z 3 n HUAPICHZE, v LEKERT X9 RAER
BT B0, 1HHCT LB E Z0RA3
7 A TEYDPEDPOMEDBGHLETH S .

— T, REBDERDVFERBIRPAETH 72, 5
#%lx, ZOXS RIEFIORMBIZE VD T THIT 5 2,
F72 pure GGO O F T KT 5 X 5 REFNIIH LT, &
R EDRRERRBISIE M UEED, & EORFPLET
H%. ZoOkE, SHHAVZIEFHRTOEHET LICCT
PR E ZET 52 213, & DR RBEgg ik
DR 5 EEZ 5N, AECTlE, pure GGO I2B1F
% At LA BEARIRE % A5 3 % ] CLL BB A &
D 7~24 7 ABICHEFPLTEBY, SISk Ui BRI
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At detection
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Figure 5. TSCT images of Case 2. A. TSCT images of 2 pure GGOs in the right lower lobe at detection. B. Slight enlarge-
ment of both lesions was evident in the CT after 7 months. TDT of the larger lesion was 242 days.

5, UToZE L itz shs. 94bb,
JlHE BEAERE D B 5 JEBNC R S L7z pure GGO 12xF LT
A7 Ed 24 » HHETIHRAEZT LIZCT 217V, €
NLLRE pure GGO (22 LA SN, WssHIbE
R 1EPZENL RICEEST 5. —F, HiEBEEREO %
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FE DO TR, EEOFBILELZ BT 5 HWoOWMZ
DFATOR T TH B EEZ BN

L AT, MR DB 2B D pure GGO 3K HEE
2%, BEAED 2 WIES] & D I F o & v ) sTIRBT
DIEIZEIT SN D. 812, HiE D pure GGO JHZE 13l
FEOMNIEBIRE TIE RV L W) HTHD. — B,
i 5 A0 15 D A R EE H L 72 LT B L 7 Bl B s B R DS TR
FEWMTE D, B 2 WIZITNIEE > O 8 BINL ERR Y, Hk
P, BIERFPICH XBIPRETH L & STWD, 1517
L 7> L pure GGO 13 Mififi b 5z & $a BB 5l (2 AH 24 5 5 {5

P THh Y, SEEEHRZE L L TikbhTwa, 72,
A moR L 7zt o 9 SEBIIZ BT, pure GGO 3¢
VR R, ZOWMAKHAEL S FTIETHD, &FRE
IR TH B LIIE XD, 2 2B Tho7E L
TH IO CT W{R7ZT 5 513X EDHOEH, TNZE
Bla@hl3 5 Z LIZHEETH 572, BICTATREEIC X
2 M AR I E O T O 72 DR IES OB SR S
H5EVH HTHDH. 89 LaeL, THICHETZHETN
TRHMBERHOLOTH Y, MEMEE s H 2o B4
® pure GGO FREM KIERIZHE DL X9 EIMIC K
ATV, Lo T, ZZTEIREEoEDSE
LCTETBIZEEDS.

S OFERED S, 10 mm LT O pure GGO % H 5 5 4iE
BlzxE L, WEREEE A3 200101, BISHB®REED
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At detection

10 months
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Figure 6. TSCT images of Case 3. A. TSCT images of larger GGOs in the left upper lobe measuring 7 mm in diame-
ter at detection. B. Slight enlargement was observed on TSCT after 10 months. C. The lesion measured 12 mm on the
final CT after 41 months of follow-up. TDT of the lesion was 288 days.

A FTA4 IORENTRERB T %7210 Tk
{, SO BEMRBIEOARBLRTD S I LARERS
niz. S OREEZEMNT, S5O X Wikk#H
BIRHEERET L2012, SHLZRIBIGERY D
HZOWKRENTOT — 5 M, BEAPLETHLEEZDS
n5s.

R ORCRTSAIVIATIC B L T SRR W 2 72w BT SE S
JeT T Ak vy —EH O BOEE, REUTA R BB R
& —FPANER, RARESEA R IR T L b 78 Sk Bk
N, 70 6 NITEMIRRR B IS RBE V2 L 7.
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