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[ Abstract ] Objective: To investigate the dynamic follow-up of pulmonary nodules by computed tomography (CT) and to
determine the clinical and radiological risk factors related to subsequent growth. Methods: A total of 188 patients with pulmonary
nodules found by chest CT in the Affiliated Hospital of Yangzhou University from April 2010 to November 2017 were retrospectively
collected. A total of 207 pulmonary nodules were followed up for more than 24 months. Age, gender, history of malignant tumor,
smoking history and other clinical data were analyzed, and the size, composition, morphology and other radiological characteristics
of pulmonary nodules were analyzed. Results: The average age of patients in the growth group was higher than that in the non-
growth group (P<<0.001), and female patients were more likely to have pulmonary nodule growth (P<<0.001); patients with a
history of malignancy (P=0.002) and smoking (P<<0.001) were also more likely to have subsequent growth. In univariate analysis,
the larger the initial diameter of pulmonary nodules, solid components, burr, pleural retraction, undefined margin, lobulation,
air bronchogram sign and enhancement after enhancement were the risk factors for subsequent growth of pulmonary nodules
(P<<0.001). In multivariate analysis, age 60 and above (P=0.006), previous history of malignant tumor (P=0.001), initial diameter=
8 mm (P<<0.001), lobulation (P=0.01) and air bronchogram (£=0.012) were independent risk factors for pulmonary nodule growth.
Conclusion: Pulmonary nodule patients with risk factors, such as =60 years old, previous history of malignant tumor, initial
diameter =8 mm, lobulation and air bronchogram sign, need a long follow-up time to dynamically observe the changes of pulmonary
nodules.

[ Key words ] Pulmonary nodule; Computed tomography; Follow-up; Risk factor
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b E T VLR JZ 1R (computed
tomography, CT) AR & g S HAE fidt FE A
07 A rh it s S 38, I 451 A A R
Wi B 7R, B AR T B i 4 T BB o T A A
$90.7% (485/64 677) . EAYLEAA T
RETE3 D H MIH R s s/, k34 AR A
AR Al B A B R B 45 A ) e R % PR Bl
FERTME AL, ok R SRR AR A= (atyptical
adenomatous hyperplasia, AAH ) . Ji{7Jf5#

( adenocarcinoma in situ, AIS) 2. IEANLIFERE
g8 WY, R ATETE B4 B P R,
X 25 G A AL AR UE A A, o HDR
FEATTEFARYIBR TR IERT . ARG E T4
Ml 55 B U R rh Wos AR KA He ], IR e
5 IR SRR S I R R 2 A PR 2%
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1.1 —flERER

[l 2201044 H—20174: 11 H T M
T2 P B B A7 35 C TG 2% & IR 40 8 17 A i 485
W 1884, 207k, Hirh, otk
11841 (62.8% ) , “FIFRE (56.2+12.8) %,
BEDTWEE26~4340 1, ALRE DTN RI324 H o
1.2 HIERCTHAHE

KHfEE Siemens/A A AISOMATOM
Definition AS 1282 IR ECTHLUEATHIFRCTHH .
BEUMEM , W& TSR0, HaT e
Yk, TREE BRI 90 A i g A
HZ2EIIEMAAKY . A5G EH8E120 kv,
EHW104 mA, HLALELHINO0.5 s/, 1RFEL.2,
HEHAR64 x 0.6 mm, FHGEE RS mm, JZ[EIE
5 mm. KH/PME (150~200 mm ) E4, &
HIZEL mm, JZHEFEL mm. T E & kel ag
BRI 20 GRYFRIK B EEA, Al = R g
v LLS mL/sPyEeRE AN, B N40 mLA:
PRERK o MR E Sk, 452 E{E 160 HURS fi
RAAH, AL 3 kS il K C T2 (H A £200 HU
I b, DT Z4ECT X AE ME MG (three-
dimensional CT bronchography and angiography,

3D-CTBA ) , F73D-CTBA :fIfi a1 G547 ifie i Bt
B AT BE IR A, Fe R B A R AT g
1.3 EMrEER
1.3.1 A F M 1547

ST TR B A CTEIE, FIHSOMATOM
Definition ASHL#¥Oncology#X {4} & 4 Start Lung
CAD T~ JIfi i I 8t il 45 70 e KAR, T-Ab o ) =
SN HS R KR, FHAOERERECT
B, JFiC kb U R AR SCE M A1k
1.3.2 A5 346 M 45 3 AR AR T AL S AR

AHIFGE Il 25 1 F5 2 A S L a3 o R Sl
PEFELET (pure ground glass nodule, pGGN)
IRA MRS EE 2597 (mixed ground glass nodule,
mGGN ) BSttEgE4r 70, A K8 i X
D ZPHHRAAEA=2 mm'”; @ mGGNHY
SEHERL N =2 mm; B pGGNH S Al 4314
S — TR R R KA S . KRR
Y255 38 SCRAEREDTIIEN RN SO R ER e 1Y
g . BERJS CT(H > 15 HUIN A AL ) . %t
TRASIGES Y, f244 EA R e PR B R
BIL#T . b, TR RSSO
T MREEMBatE . B, A TSI Mot .
133 JAREFIFHIEF

T B R 5 o B2 A A AR 20 1 STHE B T AR
204 ( World Health Organization, WHO ) &7 1)
e 2 TR A AR R Ll i
1.4 SEitEabiE

K HISPSS 20.08 FEA 5270 br . 73 Hr i
HARE . BEVIETR] OBl R KRR ST R TR,
PIx £ soR, RHMSIAEAR G . AT iligh =y
BT HET . DSBS I PRAR CRFIE KU 2=
TR RCERIE, Ln (%) Fom, R KL
P<0.05 82 A G0 E L.

2 7z B

2.1 METIER. BT ERBXREEER

NIEAHIESE ) s 18849, il 5 332074
(£1) o WEAAEEMIER L350 (18.6%) ,
W s 306 (16.0% ) 5 BigE AL EEN
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7 mm, PIpGGNRE (1047, 50.2% ) ; Flighiy
PES AL T2 B (7345, 35.3%) ;
255 RO 2R S . A B (524, 25.1%)
Jig JEE TR AE (544>, 26.1% ) , 43 (524,
25.1%) , AMWHLAE (1311, 63.3%) ,
WK (414, 19.8% ) , HiR)E AR
b (424>, 20.3% ) o TEREDTEREY, KRR
BRAIHZE T 684 (32.9% ) , SEVERr £
424 (20.3% ) , PIEHA250 (12.1%) 5 18
B R, AR R EETT 854, 207045
T P12670 451 & F R 5 i Bl R A ol g AR AR
SH R A RS, b, AR 74N S AT
PepRG AR S5 R . 58NS (HiHpGGN 84,
mGGN 374>, SEMEgE 134y ) SRR,
HA354> (160.3% ) ik B 2F G A 12 Wi oA 3= P iR
J# (adenocarcinoma infiltrating, IAC ) ; 38/ffili
2535 (HPhpGGN 24>, mGGN 357>, SEPEZs
14) RSS2, 204> (52.6% ) i
P22 R AWM ORI PE AR ( micro-immersed
adenocarcinoma, MIS) ; 22/ghT0 Wi K
R B A AR, Hh171 (77.3%)
G H A A AT 2 T NIAC, H2ZESA S X
(P<0.001) .
2.2 AKARIEE K A Al 45 75 8 K I R R AL
HEE

e BRI 4599 B R ARG R S S o o 2
SRR E R (R2, K1, 2) o 451
e KA KA LS 19 A A K BB AR 1
K, ZRAGI¥EX (P<0.001) , FHHL&M
BEEAZ MG AR (P<0.001) , 545
TEAELERKNEEMLE, S ERKNEEESR
A BEREAE A EME M e s (P=0.002 ) S M AR
(P<<0.001) . MWW s HRsr ASAH
Bf (<5, 5.0~7.9. 8.0~9.9., 10.0~14.951>
15.0 mm ) , FEEWIGG EARMIE R, 45084
Kpyfagds kK (P<0.001) ; mGGNHpGGNHE
i TR A K (P<<0.001) . FBHl. JaEm
FafiE . ormt . TER S . 25 RS E K
SR T SR AL AR FAE R Y SIS A KA X
(P<0.001) .

F1 188HIBEIGAFHER H207 M & TER

FHE L
Il PRAFAIE
SRS % 562+12.8
HESIRZPEN (%) 118 (62.8)
WA N (% ) 30 (16.0)
AGPEPRE S N (%) 35 (18.6)
rh sz s Rl A 32 (26~43)
SETRHE
HH{ A% /mm 7 (5~12)
Htmmn (%)
<5.0 15(7.2)
5.0~7.9 90 (43.5)
8.0~9.9 31 (15.0)
10.0~14.9 32 (15.5)
>15.0 39 (18.8)
Wgrn (%)
4l PR 104 (50.2)
IRAE 84 (40.6)
Stk 19 (9.2)
S3fin (%)
el bt 73 (35.3)
bl [N 28 (13.5)
F il bt 60 (29.0)
Al 17 (8.2)
Al F 29 (14.0)
FARENER n (%)
B 52 (25.1)
Jig B B AIE 54 (26.1)
Py 52 (25.1)
EELALBUES 131 (63.3)
23S AEAE 41 (19.8)
1A 42 (20.3)

NI BFBIEL, R lhss A4

23 SE&TREEKEXHNEREE
LW EZaidh (£3), 605 KU L
(95% CI 0.047~0.601, P=0.006) . REAT M
R (95% CI 2.968~52.953, P=0.001) . %)
A4 =8 mm (95% CI 0.046~0.720, P=0.015;
95% CI10.010~0.249, P<<0.001) . 43 (95% CI
1.668~39.780, P=0.01) . &S ZAAEME (95% CI
1.574~39.583, P=0.012) M 7GR X,
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F2 EREASEERAGRFERETHEST
IR RARH R SRS
FHE f % : ﬁ % :
(n=68) (n=139) it Pfft (n=42) (n=165) U fE PfH
It RARFAIE:
ALY % 63.0+89 53.013.0 -6.427 <0.001 593+ 114 555129  -1.746 0.082
PR Rt 29 (N=66) 89 (N=122) 15.425 <0.001 23 (N=41) 95 (N=147) 0.998 0.363
AN bR sl 20 (N=66) 15 (N=122) 9.167 0.003 9 (N=41) 26 (N=147) 0.385 0.650
USiEd 24 (N=66) 6 (N=122) 31.579 <0.001 10 (N=41) 20 (N=147) 2.780 0.145
R BT 1Rl H 35 (26~47) 31 (26~42) — 0.381 31 (26~44) 33 (26~43) - 0.952
SETRHE
HA%/mm 105.373 <0.001 47430  <0.001
<5.0 0 (0.0%) 15 (10.8% ) 0 (0.0%) 15 (9.1%)
5.0~7.9 5(7.4%) 85 (61.2%) 2 (4.8%) 88 (53.3%)
8.0~9.9 9 (13.2%) 22 (15.8%) 9(214%) 22 (133%)
10.0~14.9 19 (27.9%) 13 (9.4%) 14 (333%) 18 (10.9%)
>15.0 35 (51.5%) 4(2.9%) 17 (40.5%) 22 (13.3%)
% 43.586 <0.001 59.831  <<0.001
Ll Y I 13 (19.1%) 91 (65.5%) 2(48%) 102 (61.8%)
IR 41 (60.3%) 43 (30.9%) 39 (92.9%) 45 (27.3%)
St 14 (20.6% ) 5(3.6%) 1(2.4%) 18 (10.9%)
paxin 2.188 0.701 1.248 0.870
Zelifi bt 23 (33.8%) 50 (36.0% ) 14 (333%) 59 (35.8%)
el R 11 (16.2%) 17 (12.2%) 6 (143%) 22 (13.3%)
F i bt 17 (25.0%) 43 (30.9% ) 11 (262%) 49 (29.7%)
A fiti e 5(7.4%) 12 (8.6%) 3(7.1%) 14 (8.5%)
ARt 12 (17.6% ) 17 (12.2%) 8 (19.0%) 21 (12.7%)
FARFAES
B 36 (52.9%) 16 (11.5% ) 41.667 <0.001 22 (524%) 30 (182%)  20.816  <0.001
B (M B AT 32 (47.1%) 22 (15.8%) 23.099 <0.001 20 (47.6%) 34 (20.6%) 12.670  <0.001
SRt 43 (632%) 9 (6.5%) 78.208 <0.001 24 (57.1%) 28 (17.0%)  28.724  <0.001
EERLGiFuEES 20 (29.4%) 111 (79.9%) 50.007 <0.001 13 (31.0%) 118 (71.5%)  23.707  <0.001
23RS 36 (52.9%) 5(3.6%) 69.996 <0.001 16 (38.1%) 25 (152%)  11.095 0.001
sk 37 (54.4%) 5(3.6%) 72.902 <0.001 20 (47.6%) 22 (133%) 24333  <0.001

NI BEBIE, n 215 AL
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B AR EMpGGNRETCTR G RBEFRIA (H-ELE, x200)

BE, e, 704, BEAEFLIRERR . 20124E R IUA T M pGGN (A) |, 20154FpGGNR KARIE4E /N, FEHL I SeMEn sy (B) , 20194F4:
KRS (C) |, SRBEEAG AL 2w A bR, A S (D) &

E2 ARRMHETHHEIECTRGRFEERI (H-ELE, x200)

B, B, 678, BRTEBUR L . 20174 R BUA MR 45 (k. BEMIEE ) (A) L 20204FGGNIIRIE R (B) , 4gam)5 Wanfl
(C. D), WHE AL RSHON I, MELNE (B) .

R3 MEPEEERKERERZTEN N

TN DN PR A 2
K&

Pl HR 95% CI Pl HR 95% CI
=605 0.006 0.169 0.047~0.601 0.125 2.049 0.820~5.118
PE5 0.222 0.433 0.113~1.661 0.252 1.891 0.636~5.619
S P 2 0.001 12.536 2.968~52.953 0.950 1.034 0.363~2.947
WA s 0.341 2.559 0.370~17.694 0.912 0.933 0.270~3.226
EA2=8 mm 0.015 0.182 0.046~0.720 <0.001 0.049 0.010~0.249
% 0.525 1.418 0.484~4.155 0.889 1.059 0.475~2.362
EH 0.168 0.363 0.086~1.532 0.587 0.747 0.261~2.142
Jig T B AIE 0.115 2.781 0.779~9.920 0.339 1.537 0.637~3.709
iy 0.010 8.145 1.668~39.780 0.587 1.353 0.454~4.036
RS 0.053 3.436 0.984~11.990 0.031 3.130 1.113~8.803
B RLRENE 0.012 7.893 1.574~39.583 0.427 0.633 0.204~1.959

ik 0.299 2.464 0.450~13.489 0.075 2.864 0.900~9.111
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AAH . AIS. MIS. TACHyn] B H fili 4%
. W CTH A, AAHZRER: & I 0 =2
AL, W R A & NA AHF ATS F- 3|
IAC, E— BB KB Mg
AFEEFARYVIBRFRAERS, PASFRICTH % Y]
BEDT RS . RYSEETE SCik B IEA, Blgs T
(IR TR BE R E] ( volume doubling time,
VDT ) H769~1 005 d, JUIHZE 15 A Bl s s ] 2270
N2~34F; {HLees I BFTE LI, OIS 1 bl
VI —AN34E G M E K . MinE ' R
TR T 1pGGN & B mGGNAY B %, okt A
2, TEBIT 104 BE DTS B2 W MTAC, A
o, B (=602 ) | BRI L .
MR EAE (=8 mm) | &5 R rRAIES KL
AENEIE SIS AR KA ST N 3, At
eSS e A R ] i [T

AHgEh, BoRAEREISSAEET, A4
AR Ry R AR AR V2.0 mm, {HIE N
TH RS, 2T ARVIBRIESSNIAC, X —
RN, Bl o KA N TR R R Ik
SRR, B33 T Kanedas ') SERTIHA LS Y
S RBEST O RGE, 7E32 LK M TACHY i
g, A1 S5ZRICTAfMM L, 204
—YONER B ELARW/N , AR BT A TR] S S
OB R RE . FITLA, TEMEE BBl 45 7 A& A 0 4
/N O PE2E R0 T B Il I A R B ) B, gk
BET RSB, Satods VT BFGY I, TR AAS G
SR, TR RS R S RO E K E
HZ, MifE 228w A WA RIS 15 A K B
PNER, SAMRERMNT. B TmGNNA BN
S A% B AT BEME RS I LS TE I R TAEP S &, 78
I WIREIN EI mGGNA B U7 B Rl e sk i 52 T F AR
1RYY, ToIE TR BE U R A AR R

W AR 55 i i A A S R ), Ltk T,
1 I K Ko PR 15 e T B L M I R R
S 5 P O [ R o o R o 6 5 3 s D (o =
TREAELLE S RSB, X TS

WMEBERAAGE, T ER KT T logistickire s
RUEgRIESE L0, b, ARSE . BEEERPRDR S . b
TR . HAR. BRI S B M B AE A
TeIwhh SR ORI sk R 2=, IF I RIS TE
FAsE PO PR B . HE AR SR T R,
G5 IR S GO0 Wl 45 R 8 LA R
0.75. 0.30, RMwmAsd, 45ihgotimi e
UL, Wi 2o R R I R S AR
SR A R KU A OG . 28 RS AU IR
QRS B e I 61| P [ Y A AR E R PO R§
ELZHLUMR I 2 o s, BBk S R AT
CTHHHE ) I TRt 4h 15 RO%AE . Swensen
4 e IS CT(H > 15 HU, HZ55%, REuEh
98%, FF5FREAS58%, Mk iR PH A T AE A
68%, BATETINE }196%

ARWFFE T, AR <5.0 mm 215 7E b 1
MRS E . T HAR<5.0 mmflpGGNUI{i]
BT E A AR R TR AN R . 28 E MR} B i 2
( American College of Chest Physician, ACCP )
Femg 2 RS E g R Br 4 (British Thoracic
Society, BTS) 5/ > # A HEATCTRET, i
5 [ [E 7 LA RRE M 4% ( National Comprehensive
Cancer Network, NCCN) #5755 ') @iz 2k
Jili 28 15 B AR SR TR C TR U . MR PR A 57 45
R, X THivHBEE 2440 H HEA <S5 mmPfiig;
W, R AR R R S AS T R AR

RS, AT EERAE A TCTRE -

(& % X Bt
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