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[ Abstract ] Background and objective It has been known that the volume doubling time (VDT) of different lung
nodule types is different. At present, there is still a lack of studies about the volume doubling time of lung cancer with different
pathological types. The purpose of the study is to explore the factors influencing the progression of the early-stage adenocar-
cinoma, and provide some reference for the follow-up strategy of lung nodules by retrospective analysis of the image data of
143 early-stage adenocarcinoma. Methods 143 cases of the early adenocarcinoma were classified according to the 2015 World
Health Organization Classification of Lung Tumors and the Eighth edition of the tumor-node-metastasis (TNM) classification
of lung cancer. The volume doubling time was calculated with reference to the revised Schwartz formula. Results Among the
143 cases of the early adenocarcinoma, S0 cases (34.97%) were in progression. By multivarlate analysis, there were several fac-
tors associated with the progression of the early adenocarcinoma: the follow-up time, the dimension of nodule, the pathological
type, the nodule type and the pathological stage. The VDT of lepidic predominant adenocarcinoma (LPA) is (594+272) d. The
VDT of the invasive adenocarcinoma with lepidic part, but not predominant, is (5204285) d. The VDT of the invasive adeno-
carcinoma without lepidic part is (371+183) d. Conclusion About 35% of the early adenocarcinoma is in progress. Whether
with the lepidic component is a positive factor to the speed of tumor progression.
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PR e i s PR i R = 27 e FARRY T BB R Bk
& [8201SHRWHOi I8 73 EARHE (The 2015 World Health
Organization Classification of Lung Tumors) X &7 BE 24T
ﬁﬁm, @E}E%%&W@{%E%-%@ (tumor-node-metastasis,
TNM) FHIbRERT YR A SR AT 20 00, FRARYE R AR
JETREEAR MR LR, AT S LIRS OFF
R ; @R B K426 mm; GRRTAE LT
RHERBELLH HFE T (120 KVp, 298 mA-331 mA) #2212
FETHENLBTEFAH (multi-detector spiral computer tomography,
MDCT) #A7HEV;, BEVI RGN TR]>3H H.< 54 @REVTHE]
AATIRAR SR T BRI ORI B AR I
PRk e g e izt b H s @9 BRSRBR A7 % (adenocarcinoma
in situ, AIS) « WHRIEVENE (minimally invasive adenocarcinoma,
MIA) S 2RI, BRTe VIR IR, BICAT RG4S
JEFIAR (systematic lymph node dissection) -

MR E R R e, AT FU L 57 206 I PR Bk 52 B ) i
fgE1436. 254 £ EMAEE T2 (American College of
Chest Physiclans, ACCP) I Al AR g 27 40 T il 45 15
4395 (Japan Clinical Oncology Group 0201, JCOG0201) HJ#
], RYELEITECTINE T (&fz: -500 HU--700 HU; &
;1,000 HU-2,000 HUD [ 5T s oy (Fa s
TG AT HHA RISV N SR RIER ) B RARH 4 TR
FRIELAEL, WAL AR BEAT 702 R LA > 0. SHIZE AR N
SMELETT (solid nodule, SN, AN E S 43 45 T PR
PRI ISR (ground glass opacity, GGO) , /- T'SNFIGGOZ
(AR S5 T RO A SR 45 (part—solid nodule, PSN)

1.2 sSBHIH B o) (993 BEAR AR 350 28 267 iy A B LR
PRI # o HRAE201S BROW HO IR 73 bRt o) 275 &
A BPBE A B R R TN R ) AT 5, T
o R B4 A EAT 2328 ALS. MIA. PfHEE A K g3
RIEVENRSE (lepidic predominant invasive adenocarcinoma,
LPIA) . ff/b 5 M BE A 5l 0 FROIRE P I8 L TC P BEZE G
By iR v e . =BT BE U I R C T Bk, XANR
IS [F1) 2% &35 1 PE AR BT T T B9 e (AR [R)— J2 18T A B R L
1273 M BEAT IR . VDT B2 25 Usuda 55 FT i I HIAZ 1E
htSchwartz A : VDT=(txlog?)/[log(V1/V0)], Hrvof
V173 il 4 45779 B IR BE VT AR BB VAR, efig 8 R Kl
Vi FIT BRI 1], V=n/6xab? (a\ b7y Bl 48 B KAR Al K3 B
1) o TR E AR PR BE S 2 7] 45757 i B KAt (Elide K2
18) ZEED, #1240 22 mm, WPRAZEE 15V NS R it s
7H (increasing group) H %iﬁfﬁ<2 mm, ljl'J/i%lZ?%%Uﬂ)\%ﬁ
JENPEIMIEL (not increasing group) -

1.3 Siit2 0575 RFASPSS Statistics 2405 0 $ 4w #1745
MR RO LU HRRAE 2 (MeantSD) #%, 4L1H]
LK F Mann-Whitney USKruskal Wallis ANOVAKS S 11
BB RHEBCR Fy 050 5L Fisher siS G50 2 RE IR
FLog rankf%; LAP<0.0SAEA REG 4257
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2.1 ISR BIRAE AR 7L N 201651 H1H-20174F9H30
FIEE b i 7 ARk 2 o s 3 P e i PR 1 2 rh DA T RV T 1Y
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S AR GRD o TR REIH, BE EEH LM
e, ADEON TV MR DU Il B a2 0L, B S AR IO A
iy SN S Ny N N I &Y [l B S N TR T aTit] DN
GGOmZ M, HCHPSN, SNE/b. 73 Hila I, Ta, M0
(AIS) FLiR, Ta JRIIL IR Do LK1 2/345 TR ML JE,
213485 TR AR R
2.2 FEREEAHT Hrb it ARG B i 2H I PR e 3 B
BE RIEAEER (P=0.065) « PERIFIEL (P=0.129) .
JitBg r B (P=0.819) J7THI L Gu it 52 ¢, 1 75 B Vi i 8]
(P<0.001) « 535K/ (P<0.001) « £575257 (P<0.001) «
TR (P<0.001)  pTNMZH | (P=0.001) A4tit452
S (R2) . 2L, i3 2 BE U5 IR TR SR AR Bk
FAE S K. P2 5 T REVT IS TA] (D A5k (&
2) E‘J%ﬁt%ﬂ:ﬁzfﬁ?ﬁ Eﬁﬂz)% (receiver operating characteristic
curve, ROC curve) , AJ AR I: 4V EIN1S.6540H
S5 K/ANN12.1S mm, R 5VE (specificity) PSR
(sensitivity) FfHo Xf 3R 4h 75 Y HEAT P I EL LA I -
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T PR AR RS PR e T B R AR B4 P i i g 3
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Tab 1 Clinical characteristics of the lesions

Clinical characteristics Data
Total 143 (100.00%)
Age (Mean=SD, yr) 61+9
Gender
Female 100 (69.93%)
Male 43 (30.07%)
Location
Right upper lobe 53 (37.06%)
Right middle lobe 7 (4.90%)
Right lower lobe 28 (19.58%)
Left upper lobe 33 (23.08%)
Left lower lobe 22 (15.38%)
Pathological types
AlS 22 (15.38%)
MIA 44 (30.77%)
LPIA 17 (11.89%)
With lepidic but not predominant 32(22.38%)
Without lepidic 28 (19.58%)
Nodule types
GGO 63 (44.06%)
PSN 47 (32.87%)
SN 33 (23.08%)
Pathological stage
0 22 (15.38%)
la, 71 (49.65%)
la, 40 (27.97%)
la; 8(5.59%)
b 2(1.40%)
Being increasing
Yes 50 (34.97%)
No 93 (65.03%)

AlS: adenocarcinoma in situ; MIA: minimally invasive adenocarcinoma; LPIA: lepidic predominant invasive adenocarcinoma; GGO: ground-glass

opacity; PSN: part-solid nodule; SN: solid nodule.

ORISR R 2t S0 P R Rl B ) G, A
J vk LI R 70 9326 LPA. /b BB A K Rl 20 g
U it e R G B R A B T R ST g o R I3 2R
PER IR VDT A ST 22 57 (P=0.044) , BEV;I[A]

(P=0.091) FIZ535 K/ (P=0.086) Tttt 22 5. w32k
JEtE SRR VD T AT B EL AR I 22 R Bk A
TELPA (594+272) dFIJCHHEE 4K il 0 7 It i (371
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Tab 2 Clinical and pathological characteristics between the groups whether being increasing

Characteristics Not increasing group (n=93) Increasing group (n=50) P
Age (Mean=SD, yr) 60£10 62t9 0.065
Follow-up time (Mean*SD, mo) 12+ 1811 <0.001
Nodule size at last (Mean®SD, mm) 11+4 16£8 <0.001
Sex 0.129
Female 69 31
Male 24 19
Location 0.819
Right upper lobe 32 21
Right middle lobe 4 3
Right lower lobe 18 10
Left upper lobe 23 10
Left lower lobe 16 6
VDT (Mean=SD, d) / 488+261 /
Pathological types <0.001
AlS 19 3
MIA 36
LPIA 13 4
With lepidic but not predominant 15 17
Without lepidic 10 18
Nodule types <0.001
GGO 53 10
PSN 28 19
SN 12 21
Pathological stage 0.001
0 19 3
la, 50 21
la, 23 17
la, 1 7
Ib 0 2

AlS: adenocarcinoma in situ; MIA: minimally invasive adenocarcinoma; LPIA: lepidic predominant invasive adenocarcinoma; VDT: volume

doubling time.

DASK, SO 1) S 5 AR B i R B TP Ay
O T CEUfTa 2 HIANTD ) Fififlfes O FReIR L, Xof F- At
Higee TR T3 SRR 4 LU R e 454 B U7 SR (15, A0
B E RO
FE2017htFleischner B 23 fifi &5 &5 7 4k 3 45 7
(Guidelines for Management of Incidental Pulmonary
Nodules Detected on CT Images: From the Fleischner Society
2017) H0, WFFCE A= I 1 A0 B U7 0 o B ) AT Bt
ST, AR AN RIS EE TR VD T RE « X ARLEVD T 42
KAEETT, BRiE SIEK EEUTA W5h, 3 BT IE TR
NI L, 8 G PRl AT 32 B B2 2 W AR 4, 4%

[]

1M, ANEIE T TR KR IR PRAE S 4515388, 455K
ANFI B R T EETT ) 22 5, A I VD T 45 R IHFAAH A

Hasegawa 5 S0 6 1451 % 8 Jifi & 45 15 CT BRI 74 A& H:

GGO. PSN. SNHJVDTZ/37) 9813 d. 457 d #1149 d. Chang
SEWI 1 22BIGGOSAAR - B AL 1241 (9.84%)
PIEKR, VDTH769 do BLAN, BT F], 455 fEdE i,

BT ORISR, 38 PR BE A 25 FE 1 20 . Takashima 50153
73t T RE T S, S FEGGORIRE R, St
LA BRI, B S I S oy, B fe AR A s
PEZ5TT (pure solid nodule) « YankelevitzZ17 73 #1844|GGO
M R BRI 22491 (26.19%) HBSEVE B BRI, A
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% 3 TEFRBHEEHRIEMREHVDT (592) (Mean£SD)

Tab 3 The VDT of the increasing group among different pathological types (5 types) (Mean®SD)

Characteristics AIS (n=3) MIA (n=8) LPIA (n=4) With lepidic but not predominant Without lepidic P
(n=17) (n=18)
Follow-up time (mo) 22+12 16+8 3612 1811 1418 0.042
Nodule size at last (mm) 8*t1 15%5 122 18+8 17£9 0.047
VDT (d) 396196 5951282 7411257 520+£285 371183 0.056
% 4 TRREEEHRIEMRENVDT (35%) (MeantSD)
Tab 4 The VDT of the increasing group among different pathological types (3 types) (Mean®SD)
Characteristics LPA (n=15) With lepidic but not predominant Without lepidic (n=18) P
(n=17)
Follow-up time (mo) 23+13 18%11 14£8 0.091
Nodule size at last (mm) 134 18+8 17£9 0.086
VDT (d) 594+£272 520+285 371%£183 0.044
LPA: lepidic predominant adenocarcinoma.
1.0 1.0
= e
B, <
0.8 - 0.8
rd __/'—
206 f 5067 s
2 =S
= f = i
§ z .
0.4 / n 0.4 - o
J_ ’J J{‘
0.2 4 / 024~
0.0 - T T T T 0.0 + T T T T
0.0 0.2 0.4 0.6 08 10 0.0 02 0.4 0.6 0.8 1.0
1-Specificity 1-Specificity

B 1 B A )Xot ) b v R e 2 R B 2

Fig 1 The receiver operating curve (ROC) of the follow-up time to
the increasing of adenocarcinoma (AUC=0.700, 95%Cl: 0.613-0.787,
P<0.001)

GGOH AL APSNFAI [ 5254 H o Kakinuma 508 @
I WL%21,04 6151 GGORA VI 2 A (1) S Bl 7 A3 : A 1345175
Al R IPSN, S4f5iE A M FETE FIIPSN, ~F-33) I [A]
Iy RIN2 EERI3 . 84E . £E_EIRIFFeeh, HITANRISE 1 2 A i)
IR BRI RN, T AN [ 995 B A 284 il 2 179) R T /i 2 S
K, Bk, ARAES TR A I VDT R4 R AR
8], AT REFEANTE A T IR PR b il 4% E’Jﬁﬁ ﬁkﬁi

2 G55 R/ INTHH i AR R i3 FR A 22 1)

Fig 2 The receiver operating curve (ROC) of the nodule size to the
increasing of adenocarcinoma (AUC=0.710, 95%Cl: 0.619-0.801,
P<0.001)

Hh BF ST I R g i 2 RN TG e 2 I i TR 2 SRR )
MTR I 570t F 4H I A A L, 308 FE 2L A 451 B 1 ) B
K EHKET KR, MEBIROCHIZE B AR 545 R, BATA
N GRS A1 2916, 8038 51 R/NZ112 mm
i, T 52 BTRICTH XL, DAME S R B R 4515
Song 2R HE 45 5 R A, SRS R B
*fﬂﬁﬁﬁﬁ VDT, 166IAISZ14N1,240.3 d, 3IMIAZI AN
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1,328.3 d, 71§U§(lﬂﬁﬂzﬁﬁ'§ (invasive adenocarcinoma, 1A) %)
N941.5 d (P=0.382) o IZHTFEARNS 2535 K L (22 57t HEAT IX
70, TIARRHE S CZRIESE: £595 KNE S+ <1.73 mmit, 257
HH U 3R 2 P AT BE MR R 2oL (R, Kakinuma®5 A
NSZPRATS . MIA B TAVIBE & 8 bR AEAH T,
R A e g o B BREAE ARG 1 3 222, T SR R 2 2% S il
JEMIVDT: LPAJY (5942272) d, J/b & IHEERE AR i o7 i
Y (5204285) d, JoHTBERE R 7 il (371£183) d
(P=0.044) , Z 5 FZ I TLPA S T IHEERE RS il <
). 3X— S5 R UCH . AT e e A HE R JRAR ST, eIy
AR AR A3, AR TR 2 P32

BT < il e A AT A S S TR D E A KR
BERE? "EE I, ANRIWEFHE B VLS . Yasushith J7E i
T I AR T AR e, — 8 G I e A A SR IR G A
(atypical adenomatous hyperplasla, AAH) + AIS. MIA. 1A”
A2 3 55 (linear progression schema) J#{74%, H—f
I AT RESSAE PRI — [ BOsGE , nig sk, i — o]
BB A8 Ry HAA 0B, Lindell 55221 [m] i 4341 18451 il 6 (1) 5
BEETURL R D400 INEEANFEHCEERT, iR it i
TR PEHRAN R, MR B — i B A PR A W R 1 J
R FEAN G BRI o FEAHIEFUH, TR ASF T B fili
it PR P B ) 0BT KA S R P2 ) THB, T AR E:
T it e A BRPEE A=K R 32 AR, TR it f mT e
B, A PBE RO BOUR D, TR ik R T RE LB R,
SLPAMEL, T BEREAE A i 73 il i s R a3k Fe okt B2 5 P 4
SR i A S R T AL, 25 R 3 I Re kg T
TR PERN, Rk i A TC IR A B B, HLSERR
T FRE THRE N 2 B R

g5 EPR, R0 M-I Bl o, 29 35% 40 T
BEFEBTEL, SEm Rt A S R R AL HE: VT A], 25775
Ko GETTIAL, R AR p TN MM o 75 i 451 1 b
Vi RE, B RS AE IR 164 H, B ST 12
mmf, 755 2 ECTIH 5T BT X . B AACA T
O ST s A 0 T AR, 0t e W AR, B P
BE RT3 UL, T IRg PR32t e R W SR bR =5 R8BI 25 B
BEAE R0 70 il B s A L, I PR B AR A A e il i e /E P
B2, A SRR I A) BT AT SE bR A E A B, oIt as
TR HRL IS FARAN
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