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[(WBEIEHN FTEPERITEAIEIZ A (high-resolution computed tomography, HRCT ) Bk &2 2 F-Hi & & ( MPR )
TR IR AR B R . 735%  UBU M 2023 4F 1 A & 2024 4F 12 AR E TR AR ERSFA RHETIE
SR LI FR 96 . BT A R EORRTISHESZ HRCT K MPR Ry, 0245 1 H0B BRI | ShGAIE . INERSSHE K S A
FIZUCR, JPK HRCT SlCAEE S HRCT+MPR BAFIRES R T AL, DIORERZS S G hnfl, TP U | fr 5 B A
R, 58 96 HILET h, Al syl EE 4ty ( pure ground-glass nodules, pGGN )42 11 43.8% ), T4 L P25 ( part—solid nodules,
PSN ) 39 5] ( 40.6% ), SEEZEYY (solid nodules, SN ) 15 1 ( 15.6% ); BHRIAE | J3MH-AE K L FEATAEFER EPE IR (solid nodules,
SN ) FRRS R B . MPR X454 1 A K N A5G 4 s 88 HRCT S35 M, XFBRIAE . Z0HAE . 253 AE . A5 2547 M sAr
KAEG ARG R e . UARJERERGS R e bnE, gl HRCT XA AR AR O IER IR A 81.3%, HRCT
A MPR JE M IERRBIREE S & 91.7%, ZF A FE L (P<0.05). &5 HRCT B4 MPR 1E 1l B 520 R )
FA sl HRCT AT 0 ARSI N ERA 2R, e o B S R ki A S L S R B S M 2S (B G B8, A B PR R AR TR
TGS i A
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The value of high-resolution CT combined with thin-slice multi-planar
reconstruction in identifying imaging features of early-stage lung
adenocarcinoma

SHENG Pingfang
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[ Abstract] Objective To evaluate the application value of high-resolution computed tomography (HRCT) combined with
thin-slice multi-planar reconstruction (MPR) in the imaging feature recognition of early-stage lung adenocarcinoma. Methods Clinical
data from 96 patients with early-stage lung adenocarcinoma confirmed by surgery and pathology in our hospital between January 2023
and December 2024 were reviewed retrospectively. All patients underwent preoperative HRCT and thin-slice MPR. Nodule density,
margin characteristics, internal findings, and relationships with adjacent structures were assessed. Using postoperative pathology as the
reference standard, the diagnostic performance of HRCT alone was compared with that of HRCT combined with MPR, and sensitivity,
specificity, and accuracy were analyzed. Results Among the 96 nodules, 42 were pure ground-glass nodules (pGGN) (43.8%), 39
were part-solid nodules (PSN) (40.6%), and 15 were solid nodules (SN) (15.6%). Spiculation, lobulation, and vascular convergence
were observed more often in invasive adenocarcinoma (IAC). Compared with HRCT alone, the addition of MPR made lesion margins
and internal details easier to recognize and allowed clearer assessment of the relationships between nodules and adjacent vessels,
bronchi, and pleura. The correct recognition rate increased from 81.3% with HRCT alone to 91.7% with HRCT plus MPR, and the
difference was statistically significant (P <<0.05). Conclusion HRCT combined with thin-slice MPR showed better overall
performance than HRCT alone in the identification of imaging features of early-stage lung adenocarcinoma. It was more helpful for
evaluating nodule morphology and adjacent structural relationships, and may improve preoperative imaging assessment.

[ Key words] High-resolution computed tomography; Multi-planar reconstruction; Early-stage lung adenocarcinoma; Imaging
features; Diagnostic value
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Kol Je K SE AR ORI AL, A I B A A H
WERT R, R A B R
ANHLAY AR AR S M AR U S
BT, HSPARNE 5 RSSO S AL A i kAR
IRIE, 2B BE R w Ry TR, BRI,
AN 38 Ao S B B SR 27 R B AR S L il
I RS U S AR R R A, BT A I
R E

o BRI A AL E 4 ( high-resolution
computed tomography, HRCT ) FEfEHLHAYES 0] 43¢
R, VA MR NGS T R AR, A
5. BRIE . BB RIARSE, X FH il B A
SRS B AR AT A R 2
7 ( multi—planar reconstruction, MPR ) AITEAESGE
(DAESEEEr STl o /35T N VAN /N VN VAL R 2 S
AT BaRRAIEE . 5SS R B4 R % (6]
FKFN X T AMIMIEE T, AT UG AELL 4
T W H N RS R AR AR 71 G &2, MPR A g it—
SEANTE. BT, HRCT BEAHZ MPR 72/

FRINS TR H B R S0 A B AL

TEEEP I 45T ( ground—glass nodules, GGN ) FIfiiz
TP B ( minimally invasive adenocarcinoma, MIA )
IS AGTAG T FEOC Ry 2 ™ AR H RiTEE e S0 i
WRIEEAR A R GBI 24T 8D, i PR A
PE L = bRt

AWFFEREIR 2023 4F 1 J] 2 2024 4F 12 AIF AT
B NREBZE T ARIEUESL 1 96 170 i s
A%, 4rHT HRCT BR G2 MPR 1ES8 FAHAE U]
HAIPER] .
1 #BRERE
L1 #RmR

MG R B sE st . ATFE TR A
REEBE 2023 4F 1 H & 2024 4F 12 H 4 FAR s
IR R B 96 191, S TORTIHESZ HRCT &
MPR #itr, HH5 41 4, 2 55 #Hil; 4E8% 32~75
%, Vi (563£9.4) %o KBTI REVFETE
T NRERCIZE T

YIAFRUE: OATARHEIES R IHIRIE, 16K
SR (TA~IB 3] ); @ARH{#4%Z HRCT K&

W2 MPR 4, EUGTE RiF; QR ESE LKA
HAE <3 em; @I K SR BORIE L HEBRAR I -
Oy BREEF R Wi . /N2 s sl e RS A i g 241 5
Q&I E IR, | B BT S TR
PSRRI ; GORREHEZ i R HYT . 7
UM AT, @CT MG R ARSI R |
BRI
12 WEFZE

K2 E GE /A7) LightSpeed 64 HEIZJE CT LY
A B AT CT oy, KA 7 AR 2L R i
RET R, DERHEFBETRB G, LI
I E BN

(1) FREE S0 BEBUREMY, T L
26 FIER A A O =R, fr it

(2) PSR E: BHE 120 kv, SN
120~200 mA ( A shiE 1 LIS R R ), 2R
1.0 mm, JZ[HEE 0.8 mm, HiFF 512X512, HeiZHtH
0.5 s, B80F 1.0~1.25, FEEVE NS 0PN A
2, WP BRI,

(3) 28R RESHE: HMITHRIG AR
IR TAESEHIZE ADW 4.6 CT J5 b3 T /E 5k ik
IThbH, RAE)ZEE, HAEZRE 1.0 mm, Z0HEE
0.8 mm, FENECRHERL, DRGNS
A BRIE K A INEE AR O TR T S o

(4) MPR HiAR: ETFRGHZEBEGE, F
FHTAES MPR TIRE, FERERAL . MR SR 5 %
T AR A SERI T EDE (curved
planar reformation, CPR ), DIWLE IMiL4S o 3 <& B xE
ITIEBL. MPR AR T PORRIf DA G ES T 532K
BLOMMAE . MR CER, TRkh HRCT S—li A
BIIREEA R -

(5) EURSHT: A CT AR RIS h P s B
A 10 FDL BRI W g i R S AT B
SEBE R B R, e HRGE AR SRS T
SUARSERHE, ARSI, B BE . L
FRRIE S S SR FRIZH 2 e R 45

(6) B FmfE S EIEE S W4 R A I %
XTET A% 1) HRCT Jbs BURS-ATs F5E, [A1f%
4 JiJa, PRI A 10 HRCT+MPR B4 EG it
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AT IRAHNE . PRI A 4 T [ A e M 1A

(washout period ), HCHAM]E A BRI AASE
A 191144 B R S 0 CT 5248, DA KRR BE /D121 2
foF o i) BRI AE S I X ) Ao RS R L i PR B

B R 5 BRI B, OURIE HRCT

BEREESEA

HRCT+MPR SEAGAFESEATHIWT . B8 7 S5 SR 2 =
A WA 22 W2 i i) EAT IR TR, it
Iy EE BT, IS Wk LA A BE O
M —BCE W oAE, W1, 2,

CIMEMz, F B2, FSIES)

FHERE
(@1 INRES AT EE )

Hi#SHORE
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B2 mARRERRE
1.3 WEIER
ABFSE SIS R U T R AHE: Ok
ML PRI BTN, B (CERE . A
R ). s ol (RS RN . BRIAE. St
TS ); %% BEAFAIE : ZHBE RS 4575 pure ground-—glass

nodules, pGGN ), TSRS ( part—solid nodules,
PSN ) J S5 (solid nodules, SN ) FUFA AL LEA51 5
QWERLEH . BEAAEZWAE . M FATIE. XX
RSN DE R BZOCER R Bz
Hafss MG AE s HRCT 5 MPR BRA W : L
4l HRCT 5 HRCT BX A MPR 7ERAQ A RRAE I 5 o
22 5%
14 SGitERHE

B A BRI R SPSS 26.0 Geit-# Atk A 7204
FEE RS AT SO B FRiEZE (X s )
FOR, HRECRAT 14655 HHECTORIM] (% ) %
7N, HEECRH 2R, T4 HRCT 5
HRCT+MPR HYIZ &S R T[] —HEE ¥, 8 T
YT, IR MeNemar #:56 Fb3R 2 Fhor 93
SRR AR IZE T HIFA( area under the curve,
AUC) MH 95% {5 X[E] (95% confidence interval,
95%CI ). WUREE . ¥R . FHYEFIIE ( positive
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predictive value, PPV ) J [ il MR ( negative
predictive value, NPV ) fITHEAZ0: BURE =H[H
P/ CEBAVEBEANE: ); RSB =B B (EEIPE+
fBeBAYE ); PPV =EFAM:/ ( EFAPEHERFAYE ); NPV=
FIAME CEBAME+ BB ). #a8/kifE a=0.05, P<
0.05 FnZm HAG R E L.
2 &
201 EEFERLEE

MR YE AR 2= H B I O], K 191 53 o B 4l
HRCT 415 HRCT+MPR BKG 4, PILLBFH TR |
SRR | AT RN B 5 o3 AT SRS L BRI 22
SRS AR (B P>0.05) (£ 1),

R1 2ABEELABILE (HI, Y15 )

. HRCT 41 HRCT+MPR 4 W p
(n=48) (n=48) :
e (B 20/28 21/27 0.043  0.837
i (%) 56.749.1 55.9+9.7 0.417 0.678
LT ERZ (em) 1.5240.43 1.4940.47 0.326  0.745
GEATHAE (BRI 2211115 21/12/15 0.067  0.967

. HRCT 33t EAUNZ i, MPR 2 i,

2.2 HRCT 5 MPR &3 45ERM

£ 96 1l I R B T, HRCT BoRdikt LA
pGGN F1 PSN 2 3, # WA ASELIE | B HIAE |
OYMHE, SO EA S IAE . M FATIE . RE R
SHE R MR A S . MPR #E— 4R 5 T Akt
by B NS B 2 A T RTINS Bl by A = X 156 3 )03
R RN (K2 ).

%2 HRCT 5 MPR #BFEHELLR[n=96, Bl (%) ]

AR FAFRE HRCT s MPR 75
pGGN 42 (43.8) 42 (43.8)
LT ST PSN 39 (40.6) 39 (40.6)
SN 15 (15.6) 15 (15.6)
BRIE 33 (34.4) 38 (39.6)
SEAGI A g

AEEERE 29 (30.2) 31 (323)
ZS Uik 17 (17.7) 21 (21.9)
NFBEERFIE A SATIHE 26 (27.1) 30 (31.3)
XRERSIE 19 (19.8) 23 (24.0)
M pEA=RiAE 21 (21.9) 25 (26.0)

SREB&EER
SRR W BEE B3 14 (14.6) 18 (18.8)

: HRCT N Fei gL Z 4 MPR W2 FiiEd; pGON

GBS . PSN MFANCHESE Y s SN WSCHELE T

2.3 HRCT 5 MPR B& N AR A BELL IR
AR SR HSE o 4 hriE, A4l HRCT X540

Jili R IRE SR SRR IE O IE B IR APR N 81.3% (78/96,

95%CI: 72.3%~87.8% ); HRCT 4 MPR J&, 1EHf
TR E 2 91.7%( 88/96,95%CI: 84.4%~95.7% ).
B F AW R — L AF 5T X 52 09 BE X 45 S AT
McNemar ¥:56, 455 W7s PR R 9145 AR e
WX (2 =450, P=0.034), PR EIRT
PWi—2: Kappa (k) {H8 0.85, FHHZK—EE
R (£3, #4).

%3 HRCT 5 HRCT+MPR 7 R HA Rl AR 22 1R A4S MEIR A R IR BE PL R

(n=96)
ZH 51 EFPUNBIE N (%) | 95%CI ( Wilson )
HRCT 78 (81.3) 72.3%~87.8%
HRCT+MPR 88 (91.7) 84.4%~95.7%
¥ 4.50 —
P 0.034 —

. HRCT M3 E L2, MPR 2 i,

%4 HRCT 5 HRCT+MPR 2 2 HA Rl AR B RLRE L 38

Fiik RHUE RSE PPV NPV AUC (95%CI) "

5 P

pep 5% 162%  926%  524% 0.865 B
67/78)  (1418)  (67772) (14126) (0.818~0912)

HRCT 932%  904%  943%  647% 004 o

+MPR  (82/88)  (16/18) (82/87) (16/24) (0.912~0.976)

: HRCT R /#2494 MPR A2V rEd; PPV M
PEFIE; NPV R BMERIE; AUC Lk FIEf; 95%Cl J 95% i f
X[
24 FRIBRERSHARG]

96 {5 - it R FR A ) AR BIESE, o
JEA 9 (adenocarcinoma in situ, AIS) 28 ], MIA
35 fil, RZIETENRIE (invasive adenocarcinoma, IAC )
33 5], HAAG A2 00 5 BR2R A HLAT B 3 A AR DG 1

(£5).

x5 TERGFHESHFERBHMNFERR (n=96)

FEAGARHIE AIS (n=28) MIA (n=35) IAC (n=33)
pGGN 21 14 7
PSN 6 18 15
SN 1 3 11
EHIE 2 12 19
S 1 10 18
N R/ M B AR 0 4 12

e AIS RJRAIIRE ; MIA WRGRTEHERE; IAC RIEHENE; pGGN
HEPEPIEEETT ; PSN AT SIS AT SN S

&l 3 Al B GON B E /Y CT 5215, Hwe3
W MIA, RAKFTIL: ERARA A i b H-DIER
BIRZHEY (16 em X 10 emX 3 em ), HSZAAE Wi
3 em Qb SRR IR B A At DD T UL — K P BT 4515



52 - (HEPBE TR ) 2026 FF25 47 B 1] EFRESRIE

K/NH 2.8 emX 1.8 em X 1.5 em, A6 T L NFEZ
otk (BAR 0.8~1.5 em), SIS ER: (f
Jili Bt ) MIA, JRBERFARIDUGEER (& 60% ).
PERRHIIY (20% ), FLKHY (10% ) Ko SRR (10% ).
ﬁﬁ LU k2 B 65 0 B 5 24 0.05 mm, A UL BA A ik
. PR R B RE YIS ISR
%ﬁm%&,ﬁﬁﬁamiﬂﬂﬁ&o

B3 HBEEG: ARt M GGN #&E
. GGN NEEBIEZET
3 g
Jii L 2 NSCLC H e i DL 2
S, B R B SR T B AU FIT . 3T JLAE,

H, RHRERIR

HRCT C A IES PG 325240715, MPR N
FEIC SRS EANTE T 2 A0 Mg B BB HE T
BRFEMMHIES, J5& BE T WEm A 5
PR M 5 R I R s e R B S A TG
A WA BRI BR T S —Hl s R L&E¢Mﬁ
P SERIUI Y

Apfger, I E L pGGN 1 PSN B R
., pGGN Z LT AIS Fl MIA, PSN #mktNE
I RE RSy, SN W Z LT TAC, X—434h
%%%ﬁm%&Mﬁ#@kﬁm AR AR I AR
—5, WEEVL, S5TEEIN HRIMERIE, 7E
~%ﬁ§£&ﬁ%Tﬁﬂﬁ%miﬁo%%E%,
NGMNFBIER FFERER. BRI, 40, M

FAT R TR FRERI, AR A
Z, FRXESUARBAE S E R . LR R
HREA . WAL R A, MPR VR 24k
PAE “BASE ST, PAAiKHT HRCT Bz G,
—BESET A AR A EAT A S . XS
EHRRIEAE G FIW, JEHIRRREN . TS
T 7 B AR B AL . A MPR 5, X864
BRI EE, WIS RS UER SR, A
5T, MPR X B 43t Bkt 5 A | S <UE
R G 2R ) S s SIS BT , X AN FURARZ T ) &
PR, SEBR b 2R X kA BT A T o XTI R
PN, R ZAMEREZ W A, AR —
AHMIES, MRS RS ENEE. AR
SR B A bR UE, Bzl HRCT B IERRIR S K 81.3%,
B4 MPR GHEZE 91.7%, ERHSGH%E X
( McNemar K56 x 2 =4.50, P=0.034 ), i#—EFH|
BRSO, BRSC HRCT AR REIERTINGIAY 14 1, 16
ﬁAMHU%%WMEWmE%%ﬁ%ﬁ%a4M,
N 10 BLERIZW. XSV, MPR AR
EE$EEHMHEﬁQU,W%T%ﬁ%%%M
HAf SIS T RS R XN T L R R
AR LS R J gk, RPN TR HAT B
AFRIOR, HRIESR 5k BRI AL
BB N S ZR . TAC BRIAE . 0HAE 128
FHAE . SRS 0/ 3AE LA B M A DG AE G2 A H R B
1R, Ul ORI UL IR B B R
3055 B Mo 4t e ) JE) (R A 2L 2R L [RD B A
K AEAL OV ARAS . MPR 7E /R sz fr | ik
F1ARURI 25 (RIS 77 TR SE AT AR, R A W At
R e iR A G SR AN AR R . W EAR AR,
WMESR BAB R G225, (A7 MPR T 8Kk
EH T EF L XU, XIE(E R AR LER
B GE T 2 W A RRIRILME, BRSERR T A
SRR, AR, I R AR
ARG —E R YE: e, AWFs s
Lo PIEPEHT, FEARTEA R, S5 5T A A
it — B IGTE . R, AWFIE EE AU AR R
TR BT IR, W A S A TR U 45 S X
JE IR SEBRAE T o JE ST Y KREAR I SEm -
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