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Correlation Research between Relevant CT
Features of MIA and TAC and Degree of
Fibrosis Within Tumors*

LI Jia—wei, WU Jian—lin. Zhongshan Hospital Affiliated to Dalian University, Dalian
116001, Liaoning Province, China

[Abstract] Objective To investigate the correlation between CT features of MIA and IAC
and fibrosis within tumors. Methods The preoperative CT images of 43 ground glass
nodules in 42 lung adenocarcinomas were retrospectively analyzed. The fibrosis within
tumors was graded semi—quantitatively. Pleural indentation and lobulation, spiculation,
abnormal blood vessels, abnormal bronchi and interstitial fibrosis grade of tumor
quantitatively between MIA and IAC were analyzed by rank—sum test and chi—square
test. Spearman test was made to analyze correlation between CT features and interstitial
fibrosis grade of tumor. Results (1) The extent of lobulation and pleural indentation ,the
amount of spiculation, abnormal blood vessels and bronchi were statistically significant
difference between MIA and IAC(P<0.05). (2)There were also significant difference
in the terms of the degree of fibrosis within tumors between MIA and TAC(P<0.05).
(3) The grade of fibrosis in tumor is significantly positively related to the extent of
pleural indentation(r=0.496, P<0.05) and lobulation(r=0.440, P<0.05), the amount of
spiculation(r=0.305, P<0.05) and abnormal blood vessels(r=0.372, P<0.05), there is no
obvious correlation between the grade of fibrosis in tumor and the amount of abnormal
bronchi(r=0.173, P>0.05). Conclusion The extent of pleural indentation and lobulation,
the amount of spiculation and abnormal blood vessels on CT can reflect the grade of
fibrosis in lung adenocarcinoma, which have important value of clinical application in the
preoperative differential diagnosis of MIA and IAC.

[Key words] Lung Adenocarcinoma; Ground Glass Nodule; Fibrosis Within Tumor; X—ray
Computed

BEE CTRY A 1) 2 IR R, T Kt 5 12 etk il e
TE201 14F [H i 2 22 BHIT s #r 0 K, /3 RIRIERTRAS . ORI e
(minimally invasive adenocarcinoma, MIA) A1y M BRdE (invasive
adenocarcinoma, TAC)ZE™, TEIBIEIE RIS EMIATE A VIR A S I
HEAER JLFIA100%, (RIACTG 2" . AT LW R W b g
S il e S B TS R R, AR 2 A R AR U T s R s T AR 44k
TP AT I FELECTAE SRR M oK . AT Tl i L AMTA S5 TACHICTAE 4
Je F 58 N A YEA0 A DG, FR TR B CTAE SR Ji Pk A (7] il Ji g 245 284
K FLA YA B AT AT 1

1 #HHEEHE

1.1 —BRE 8201441 H 201743 F 3R B I FHAIE S 10 fi i
JEA2M], FLA3AF A, BV, L3O, FERk42~78
Y, HAAERY6LY, R E4R0.6~3. 0cm, HAIE AL 6cm, MIALS
i, TAC25%. AHFFRBIGIANARAE: (1) A K E<3cmH 2
BEYG R4 (ground glass nodule, GGN). (2) RFi— H WA ImmiE
ERECTEMG . (3) B -BERE 2 <2cm.

1.2 EHE  RAW ] Fe4HMEHECTAN 28HEXUECT, HBFEWS,
FEACIRE N, AR MR BIE. HiS%. EHE100kV, H
MK E, 2SS, % 512X512; i & % 1000~1500



HU, #H7-500~-400HU; Z\F% &
T %5 350HU, FA740HU, ¥4 LA Imm
ZE)E . Imm[AIBGEEATE . BT
EHo

1.3 BRI W24 AfA
LO4E LA b M35 1 358 524512 W = T
MEXN G EENE, S0
AN [E) B B s BOAS — 3. GGNId 2%
TEREFE: 4y MHAE . B HAE .
S MEE (EH. RE. H
i) . FHECREM @R EE
A . B MFEAE (pleural
indentation, PI). H 7 FH|
fE. S e 5 REMEAUE S
o A R TR R P AE RS
Ay P0G s 1 i 2 iy 4 5 == 2y
HNO~IIEE: 0F, TEPI; 1/,
7 iy I () ) B B AL 1 2% A 2 r
gy IS, 22cM AR 51 26
JEL 7 7 A i 2 by TIRE, 3
UL b AR 2R . AR RE
WcHk s N HE <<0. 294y
M-, EAE=0. 380, >
0. LR

1.4 REZRE FAUKR
P A 2210% FF 1 ] 7 9 [ 72 24h,
f kgL, ERE A, AT R IR A
Yk, PRSLTYEGett ., H1% TR
144 Bl v BRI B 42 T 22 i 7E 100135
AT T BE AT GBS AN A0 T Y %% g
WEF4EFT S Ao b, B P H81{E
HTFTULDH. FHEFERDH
ZBFujimoto bRk, 4R
I3 BT R AR TR E 0 He A 3k

120 80~19%, 1122 H20%~39%,
1%~ =40%.

1.5 G5k RASPSS
17. O3 b, B R EAT IE
S, Fi. 5HRE. BA
fE. S M. F% S SEME
WEANFEIES DM, LA
(VEH) Fas, P41 iR Bk
ARG IR s 5 20 50k A R F 51
BOAE b SR R ORIAS 56 40 BT
AL 23 AR ER B, % TMIAZHPI
FEPETC 1 BRI E %, ok T ~1I0

CHINESE JOURNAL OF CT AND MRI,NOV.2018, Vol.16, No.11 Total No.109

FEAR—4l, TACHLTCHRE A £F 4E 1k
SR THE, WHT. IHEGN
—4H, K xR o M B AL P T
S IR WA 4EACFERE; FHISpearman
SRR AT S CTIE R 598 N &F

UG T PR . AP<<0. 0542
RENIE -9

2 & R

2.1 MIAFMIACARICTAE S
B OBHRME. A & X
SEMEBEAEWRAREREH SR
it & X (P=0.033. 0.001., P
<0.01); IACHFRFIE. FH I
BB MEREBRMNIAA Z (K
Ly 4) o P2 TR] 23 I IE R 1) 22
SINVA Gt FE X (P=0.002) ,
TACH Z AR M, MIAZH 5 HHiE
DL H R (B2, 5) . A
MPIFERE Z F A Git & X
(P=0.002), TACH & KL=
TMIALL (B2, 4), W1,

2.2 MIARIIAC R W44

o FEB A (AR N AT 4
WERERNERARITEE XL
(x’=8.22, P=0.004), TACZLJN
LT AR = TMIAZL (3. 6),
k2.

2.3 MiECTIERSHEANL
B HZWMRE  Spearmanitf
FAYHT R B, 4L R B AR
g, 3o MEMESE.
W PIFEE 5 8 W4 44k
O3 I AFEAE IE A K (v {8 2 3N
0.305. 0.372. 0.440. 0.496, P
<0.05), TRwEXIEMERES
LR N 2 AL o 20 T8 B R AR K (v
{E ~0.173, P>0.05), W33,

3 W @

Y201 14 [F br 2 2= 5} il i
F R N i B e <pi N 0N
Jit i £E 78 2 CT _F 33 A 2 I NGON,
HEXIMCTMER K H A,
B g M U CTAE %8 B T X 5
T2 11 9 AR AR e AR (i AR

&1 MIAF=IACLE &9 CTAE £ Pbdk

CTAE R (FE &) MIA (n=18) IAC (n=25) 7/ x? p
E pia 2(0~4) 3(0~6) -2.13a 0.033
FHEAEAE 1(0~2) 2(0~4) -3. 66a <0. 01
B AT 1.5 (0~3) 2(0~4) -3.26a 0. 001
St AE x 10 (55.5%) 5 (20.0%) -3.08a 0. 002

%, 4 (22.2%) 1 (4. 0%)

F 1(5.5%) 4 (16. 0%)

b 3(16. 6%) 15 (60. 0%)
FMEWIRAAE  0F 12 (66.7%) 5 (20.0%) 9.53b 0. 002

IE 6 (33.3%) 10 (40.0%)

IE 0 (0%) 6 (24.0%)

& 0 (0%) 4 (4.0%)

A ATAEs GEE) ATFLAME. FFLAEMEALELHME; a: ME; b xMA

&2 MIAF=IACLBE M) 4F AL IbER

A X MIA (n=18) TAC (n=25) x 2 P

I 4 4 (22.2%) 0 (0%) 8.22a 0. 004
I & 9 (50.0%) 7 (28.0%)

M4 5(27.8%) 18 (72.0%)

&3 MR CTAE R 5 78 M 4 Sk PR X AT

2A4E FEhgiE HpebiE BWRE FEILAEE
0. 305 0. 372 0. 440 0. 496 0.173
P 0. 047 0.014 0. 003 0. 001 0.267

- 45



P EICTFOMRIZE &

2018411 H 166 H1140 2510940

— ;?;;i} -

-'éﬂll;élﬂy;'ﬁ -, % 52&“2

’ /|
BE1-2: CTHiEMERIAL . RORA 7R 22 EGON, f K481, 8em, ¥

grit, SR WARELERR CAFEL) A 2SCHIM M 2568 k3R (Afisk) , ARE
W2MRARAE (A#) , HIIZWIIAC, I3 LFdE, RIRAFYEGets, T WiRIRIN 5
At (A SRES%E AR AL (X100) . B4-64F—E8#, &, 59%. K
4-5: CTMEIREWIAL . FAMRBIRATN EFGON, e RAR L. 6em, HAI (L) , WG 2R
CEFO , AWISCEHIERY (A , HEIBWMIA: K6 L4, IRIET4ER %N

1 4% (X100) .

) . 2 RS R R ILIACS
M4FE . BRIGE. MAEEFRME. 58
REAREME. REHMY 5K
HER S TMIA, M HCTHER H
MEFE TR ELER . HEE
FEWFRANKRIECTIE R K AR, K
WA CTAE R Y&, KRILTACE
PR S 8 S B R
YRR E . PIREE S FMIA (P
<0.05), MIMFERIXLECTHE L I
B HTE BT % s,
M 48 T I R T SR a0 A
SEER.
SuzukiZ&E"HERIAER, A
ZF Y A0 DX R /IN 2 Jils Ji o 1) ik S7

MERNERZ —, 2MWiEeqgEit
X <5mm, BESTFLEHERLAN

100%, > 5mmbf i #5484 47 R AL
40%~T2%. AHF 5T K INTACLT 4
12 B B B i TMIA (P<<0. 05) ,
2 W it iR e 98 N T AL R T 5 3
RIEFEEEAH G, B 5 1R T 2 B 4
Tn, R A e H AU
T 58 T e
GONFELECTAIE G Al ) B FL A= 4))
AT NG REE . BEAE A
NN B HAE g i 8 352 1 4T a0 Ak 2
BT AEME, ey

46 -

R . T AR 5T IR AR R I
BRI KR, (2R ERIE
B 58 N AR YRR RO AE O
(r=0.305, P<<0.05), FIEH
IE A] BE A 1 4 41 2 Ry 8 A ) 2k
ARIFATK . BEAEBIF 58 1A o I 45 45
FRE 2 983 P 2T 2 20 20 2 47 ) ) O,
& AN R TR R AR
FC R I i I AE B 5 0R N £F
AL FE A7 AE 1IE A% (r=0. 372,
P<<0.05), FUIR N LT H
i I AE T R BRI A, A
N HGONN A S HLdh . b
ik T BE A IR N AT 4 b AR B AT R
{EASHI F0 R B 0 SR A S =
5598 P 4F 44k EAH 9% (r=0. 173,
P>0.05), 7] #EH T MR i ff
TN, BE AR AR
EE, FEXAEMEIFLAE
B A W AE TR AL ) U A A
—, ZiINNMRAKEEAR
5] AT il 7] J53 K 98 PN 2T 4 438 A=
S G TR R VNP F A
/I T 6] [ 2T 4 386 A S FL TR R
P BRIE A, ACHI S0 AR IE S 4y HHE
RV 598 N 47 4E AL FE 5 0E AH O
(r=0. 440, P<<0.05), I\ A
43 TR B AT S B Ak iR e Y U 4

S . R SR R W
PN £ 4 4k R0 - BE R B S 52 i
JEPIM R B R AR ERPI
FEFE 5598 N £F 4k AL 2 B 2 IE A 56
(r=0.496, P<<0.05), fEJRg-—EEEE
H<2cmf, LFHEIFEE S, PI
FEPE BRI, (H Gn R - BE g sk
T, ToR A eI B £ i 3 HE DA
S #EPT, [P I X £F 454 A5 B 1
TR E A PR -

AR ABAFAE— 2 1R
P, AHIEFE N BT 7T, MIAZH
FEA BN, DN AT A7 7R ik %
ffa, WS RME R KEAR
= BUR ff 5 40 F8 Ar AT 50 R AR
AN

gi LTk, I NGON il
B ECT LM BRI, BF
MAEAE . 4y HAE. PTA] S i H R
W 2F A FE B S LT B “ e 4
217, JE I A A TR A
% BIMIAFITAC, A BT Il PR
EAHIAE TR,

2EXM

[1]Chassagnon G,Revel M P.Lung
cancer screening: Current status
and perspective[J].Diagn Interv
Imaging, 2016, 97 (10): 949-953.

[2]Travis W D,Brambilla E,
Noguchi M, et al.International

for the

cancer/

association
study of
american thoracic society/

lung

european respiratory society

international multidisciplinary

classification of lung
adenocarcinoma [J].J Thorac
Oncol, 2011, 6(2): 244-285

[3]Yip R,Wolf A,Tam K,et al.

cancers

Qutcomes of lung

manifesting as nonsolid
nodules [J].Lung Cancer, 2016,
97: 35-42.

[4]1Suzuki K, Yokose T,Yoshida I, et
al.Prognostic significance of
the size of central fibrosis in
peripheral adenocarcinoma of
the lung[J].Ann Thorac Surg,

2000, 69 (3): 893-897



[SToR B, B4 4L Koyt iE £ R
B AL A CT 5 BT F 6 {8
W40 o AT [T1. F 404 & 2
&,1992, (3): 154-156.

[6] Fujimoto K, Abe T,Muller N L,et
al.Small peripheral pulmonary
carcinomas evaluated with
dynamic MR imaging:correlation
with tumor vascularity and
prognosis[J].Radiology, 2003,
227(3):786-793.

[7]Naidich D P,Bankier A A, Macmahon
H,et al.Recommendations for
the management of subsolid

CHINESE JOURNAL OF CT AND MRI,NOV.2018, Vol.16, No.11 Total No.109

pulmonary nodules detected
at CT:a statement from the
Fleischner Society[J].
Radiology, 2013, 266 (1): 304-317.

(8] £ 25%, B+ 5§, ZRA, F. MthE
P I 4 IR TR SR B 2 AR SR
B CT S A 4w [T]. W6 Rt 3 2
&,2017, 36 (4): 495-498.

1 EZ7#, &%, EFx 4%, 3cn
AT R B AT R g R R R 6
HRCTAH[J]. ¥ B CTHMRI £
&,2011,9(1): 4-6.

(10] 8, ¥ 5, A RAR%F. BB A M
RS CTAE R L3R A6 R 22 5 4 2K

A AR [T]. F B CTAMRI £
&,2009,7(3): 33-35.

[11] H A, F45 4. BB AP 3k 4ot
R A0 R Bl - R 2 5 XK AT
RARTI]. TEEFHEF L
&.1999, (1): 16-18.

[12] 2445, A, x| Lz, %. AR
AN i S5 P FBE ) [ AR TS BR, 64 9 7 AR s
BARKFrm B & [J]. PR3 F 4
&,2001,10: 11-15.

(KXt #F: 2 A&F)

[A5 8 #71 2017-12-23

(E#%H 35 ®)

PR TR B0 g 2 W () v AR M
4, DWIHH e B H 3E 5 W i
BFMT2WIE 5 DURAE 5 R I
%, B EE P T2WI R I
NP EESHEETERS, X
5 ok e g R A o IR O A 1
TOWIZ REfE SR 8. &M
i S5 (P ADCAE B A T F & i
B, XU IE R S 2 ZUAH
B, iR 40 o 2H 2% RN, 4l
Moy EFNAR T s SR . IR
1 2 O 90 T Bl O g
[ 38 97 O AL R AG K 5 PR e 1) 12
W7 Fr &5 T b ek g 2H MR T4 4 1)
ADCAH B BAK T 1IEH AL ZURIE T A
EER . AN, ABFFDCE-MRIF
R B e B AR R
K (K L B ) Y I S RN
41 A A1 18] B 32RO\ I P9 F B (Kep)
T RN AAREL P 230 L B D AR (V)
Y TR S R, UL
TK™ ., Kepn VARSI F12ES5L
ARSI W br, AA
SCH R S KT Keon Ve
Py R T AR SR R A R
5 P 1 5451 5 F-DCE-MRI A S [F]
3 3 7R it 12 W 45 SR A FH DG 3R b
BAIE L — B

2 EFTiR, DCE-MRIX & MK

R B E G FR 2w REUE .
Rip S S AR A B v T DWT,  H.DCE-

MRT BE S 28 ) S % 55 WA e £ 35 (14
AW ERFAIE o
SE UM

[1] f AR, B, % EHH 5 FR %
Rt [J]. B & F 58k Kk F s
Z4%,2016,40(2): 104-108.

[2]Anderssonanvret M, Forsby N,Klein
G. Nasopharyngeal Carcinoma[J].
Current Treatment Options in
Oncology, 2015, 3(1):21-32.

[3]Hsu M, Tu S.Nasopharyngeal
carcinoma in Taiwan

clinical manifestations
and results of therapyl[J].
Cancer, 2015, 52 (2): 362-368.

[4]°t 520, X &, AT, F. FBER
57 5 BB 30 KM UL 4w R g 1
B [T 16 R BB otk Sk 3 b A 4
&,2016,30(19):1567-1569.

[S1 2%, 2#%%F. CTHEMRIAE BB E
& RIE AT ], EFH MM F L
&,2017,27(9):1811-1813.

(6] 27T %, #hdoly. 2 b > HTMRI£=CT
PA FBRTH G Hra [T]. &
E CTAMRIZ &, 2015,13(6):10-
11, 24.

GETIESNTSES S S ]
v J& A7 A VECF /K T B ik o & 58 &
AW RZE ST ARAEWE F
B, 2017,17(16): 3068-3071.

(8] BAh e, 4 5, £ R &, F. DCB-
MR I & A 5 M 25077 71 5 7B
MR A S X B 9T
oM. T ERKXFF

IR, 2015, 35(7): 954-959.

913k %, #A 3%, BiF-F, 5. B Bt
R ERSSHME DTN EEKE
F. MeEFERALAFFAT
loaAgXMAR (I]. HEHR L
JR, 2017,29 (3): 145-150.

[10] B R %, R4, AL F, F. 0
JE AR & B % fm AR #E %R O
HROIE LI AT EFE
&,2017,17(3): 333-336.

(MIE R, A28, ENE, F. 244
FFMRI 2 A 36 38 148 & % AT AT
e fb S 5 R e SR [T]. 3R B &
23R, 2016, 41(9): 1230-1234.

[12] 23, RIEAE, 488, 5. MRI3)
B8 AR AF T AT 3 BikAb 77 A2 06 97 AT 40
ROAT B 69 95 ZORM- [T]. 16 RAH 5
Z2%,2017, 36 (5): 700-704.

(3] 3k FF, ASUE, B, 5. A%
MRIAR X A $at 5B % A7 &4
FUE 6 AR R (J]. F B %555
&,2015,35(14): 3916-3918.

[14] R4k, #FR R, ¥ X ok. AFFAE £
B A TR M BCT F=
MRIEZHLI[T]. P B E F &%
A, 2016, 32 (1): 87-90.

(1514 AW, REH, HFE, F.RK
3. 0TMR I & 77 %) £ 69 o B o B,
1SRG P @ = Ry #Hn ARSI
RSB 495 B A [T]. F 4%
S E,2016,50(8): 586-589.

[16] A& &, 8-, 40)R, 4. DCE-
MRIEM & RF mEEA WS
A [T]. PR EFHREFE
&,2016,24(2):100-105.

(KLt 2 R-F)

[HA5 8 #71 2018-05-03

.47



