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Diagnosis and Management of Solitary Pulmonary Nodules
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[ Abstract ] Currently in China, the incidence and death rate of lung cancer with low five-year survival rates has

ranked the first position among all cancers. Early detection of lung cancer and early treatment are of great importance. However,

patients with early satge lung cancer always do not present with any synptoms or signs, only to demonstrate solitary pulmonary

nodules (SPNs) in radiology findings. So it is very critical to improve the ability to identify the SPNs, and with the develop-

ment of sorts of diagnostic modalities, the accuracy in the evaluation of the SPNs has imporved greatly.
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I, BB RATNAE R H AR A, AN B i 12
TR ARG AR A A TS FrL H i 9 i 2 £ AL 5 B

2 TEHEFETIH (computed tomography, CT)

T CTA & W =i B3 | U e Sk, B

W TR A4 S IR T S RN 55 8, JLAESPNsSE RIS T 15
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2.1.1 R/ SPNsHE AR/ R ST 4 5145 56 250
EEMMER BN S A K H R UM, B
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FIGE BE I . MR Swensenf)—IFRTHEMERF S B,
>4 mm 45 TR TR A F1%; 4 mm-7 mm ., 8 mm-20
mm . 20 mm-30 mm %A HER 43524 50.9% . 18% .
50% 22, FEZETIISEMEA SR L (likelihood ratio, LR) H1, B
%<l cm, 1.1 cm-2.0 cm, 2.1 cm-3.0 cm43-51°40.52 | 0.74
3.67%%, [HI, SPNsHYELARA/INAT UM %40 1) RL A g g
SRR
2.2 NEB4HE (internal characteristics )
2.2.1 54k (calcification) F5ALATHIA KK RAMERZ
S P 1 fe ) T AR AR SCERP YR B 7E S04
BIES A2y v ROBAERE R 352 97% (490) | 3% (14)
110971 JCE5 Ak 25 15 v R B HE 53 301l R 299% (327) L 71%
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M7, Woodring25 2 i BEJE S mm-15 mm A28 2535 R
SR FI NS 1% | 49% 5 I EAS LT Bl 25 TR 45
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2.2.4 555 %SAEAE (air bronchogram) il BB ILAE S
P R A8 B AN 3, A IR AT R VIR A i 5 X B AR
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S (33/115) A S SRR, TR AS (1/17) U
5.9% . 2SI AEIE R MBI R B Z R A0S
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SR, 6] P9 — s 00 2 [ JBT 437 19 O 1915 BT 52 14 41 ) 7
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2.3.1 43I, £ 3] (lobulated or spiculated)  [LPEiR AR H L
R B RE N TCR A R Sz, MR R A
PR AR, Dt DRI T e At e I ) s R B R
AR R H B iE™; Swensens ™ F] Logisticlal )
ST NI R TR 5 IA R, J3 AR SR AT R Btk 23515
ST B RBRIR 25 JL PR B0 41 1T 14:88%-94% ', Furuya:
BT 1931 SPNs F AR5, HU BRI, ASHLIN | B 3 4
GEATARZ997% . 93% . 829 KN, AR, LindellZEC 4347
SAF MR T A 2200, WA I IR, A 2 SR )i 42,9
I ARk, TILrR80% AR A, BRI 2., SR,
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2.3.2 fgfE MR (pleural indentation ) TR, E AT I
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KA,

2.3.3 [ A HAE (vessel convergence) EAE R e —
BB A EA T D 2% B g IR BT U E SR, 18
TR AR G 22—, g S LA oA A 2 e g 4
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] IR AL L o AT PESPNs ARG H B H8 244183 %-94.8%; HH
TS E MBI AE A AR BUANR], T2 W EESPN
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HH R S AL, (LI E 552 A B e 0 B,
2.3.4 [ R4 (satellite lesions) SPNsEFI I T R4, %
R I N PR 2 e 2 R s G R A 1 A T 0 (L
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TSR Al PR R P Y B PR BRSSP B T3

2.4 ERKGHTE (growth rates) 4515 AR I HAS
RGBS I RV AL, AN BAR 32 2 T8 A g K
IIAXTFRIE . OACHTG CT, #7922 BUA UWLB A, S
PEATHEJLT-100% , HAEHI [R] % E30 K-400 K A2 A7 {1
A AE30 K A A8 T A, DU 2% PRk | AR sl bk L9
Lo e R 088 (i IR Bl 0 B B I e A 98 ) o A5 Hg st )
FE 400 K B 7 R A i g B30 I 7 S g i TR RS PR 2 e
RATRE™Y; 14 FIN N SPNsRIZ24F K WA BUE K, W%
JE RS s {HYankelevitz 5 3 L PHYE P | ek
PEFERPEAUN65% . 40% ., 72%. T H., 24 R K IFAIE
T<2 em AL T (A 20 S I i B 0 AR R
T SRR ), DRy ok S5 A8 L RS FRURE R (9 Bsf [R] AT

IR44EPH); Hasegawa 5 W4 8 2492096 Wk 45 11 (4 25 AR
Bef () 2ok 24, I H 4l BE B BAE 4515 (ground-glass opacity,
GGO) | A TILE T S 4517 I X 25 B 3 Bs f] 4051
RIBI3K., 457K 149K 5 W A A ] BH 2 g TR AR
Winer 25 X LI 88 ) 25 BRI S TRI I 9 S /s, s dg
181K (25K-1,212°K ), 229 i i 25 AR S i ] iR
1465k, HA6%MifAEZ A WLE A5k
2.5 {ii & (location) SPNHA; B 2 fiifi ) — L At 7 Fou i okl
R, OB 2T i, BT R 709 H il kA
16 B, FTRE SR A B BURYIZS Z R RTE Fiba oG R
P 72 DU T S5 A7 b AT TR A il N 5 i R R A D B e
Z, M RO Lindell 2 ™R CTHHi#5 i 60
Bt , LA A2, BRI A L 22 R B4y
HIH59% . 41% ., 56% . 44% ., 31% ., 25%, FHP, BIIE T ASKL]
/NI MR AR TE AR N AR S0 55 DL, 7T L 48 e B SR 4
3 mm-9 mm KR AR BRI /NS 4 Al AL L 45
2.6 CT{H CT{HHEAYZXZk 25 1k 414U R i S DA
LA LA AUR FXOGRIRSCR o e —I o 7 S
N, DAL B 1S HUSH I 5, <15 HUR R A58 F 1%
TN{E A96.4%, TMi>1S HUISWEAE G AE () BUSRE | Fr 5
PR HERPE . B TOIE 73591 1 98% | 58% . 77% . 68%; Yi
ZEBPI30 HU I B, AU | R Sl VR L BT
TR . RTG53 51 99% | 54% . 78% . 71% . 97%; {H
PIBIE 98 B4 S YR R, R SRR TG sh Pk R AE . sk
K W T B ) 90 e A B C B S D A A1 5 S v e Sk
Jeong 5L FHIAARFIA AN H9>25 HU, Ji i ES HU-32
HUZ 8], 2 WGP S AT 4 S 3190% . SR1H, X T EAZ
<S mm&5Y, S AN 2SI IRBE . F51br STy, CTIE
AR A A TR
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(multiplanar reformation, MPR ) , M2 A Z | AL =S
JE SR 53 Hb R S5 R A L GRRIE S NERAE SR, S A
INGENT AR AR S R S ML AR 4 41 2 [B] 056 25 i L
AR PR HE 25 1 T A 225 B 25 R I 7 S 5K
S Al st [a]—2% B i 4o 5 2 Rl AE A5 8., 455 SPNJE
AR, WA EME . AW BT — 1297 I Z Pe k4
FE X FIMNEZECT (1 mm) A HIAEMHESPN (JLH <1
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SCHRSHRAHE , £7 AR A FRRHIE RARSCHEAR , T2 4 1
Ei PN E S =T e F G N s S N NP R
WA SR B S0 1l Al ik 95.2% | 100%.

2.8 4iGGO/GGN Z AL I I BERERELE N, SN
DML A BAT BRSPS R . HR ek
IRy T db SR i e S S 7 ] S B B R
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PR A0 S e | AN SR BRI RS AR | e A e
DARGHS 43l S A Al LA Bl . 385 R
75%GGO RN S A i (bronchioloalveolar carcinoma,
BAC) a4 52U il s E R, 6909 AN ML TR Jl g A
M2 (atypical adenomatous hyperplasia, AAH) , ZJ19% MR
PR o PRSI HO B D, O T R ),
LR RS S R AT RETEHL AR

3 1% IR ISR (magnetic resonance imaging, MRI)

—HLK, MRITESPNIYIZIT b LA KCT, £
TET IS & 5t AR =S )23 B | ARG L | AU DA
S5 (EFH A AR MR USRS 1 14 5 Ji b DRk R 2297
g YR (magnetic resonance spectrum, MRS) | Mpgdt
PP BOMA RS (diffusion weighted imaging, DWT) S5 )i
FH, b JCH B AR, HAESPNs I W H] S U E
RKAE s, JEHOZTESPNsH AR Jo] Fl ML 41 5 ZR A
SR 5 A R T R AR AR T T AT A R B L, LR TE
SPNsHfRUMAT L dHLURIEE, I N AR IR 740k B
A7 B S BV,

Ohno i, MEAESPNs [ PRI HIXT B3R -2
BRI 2 RSP T3 Bl R AE (P<0.05) 5
A LA SR X HE 5480 1S VRN S I B L Wk 485 719 9 1 i

(>0.1548 7 ) | 0. 811 M HEA: SPNs M By 1 S AiE
AIEIE (<0.842 781 ) , UIEAESPNSIZ IR R A | 57
JE . PRV TSI, B SIT(f R A B2 703111009 | 75% |
88%. 100% ., 91%; 7 LANISRRH40.025/s/E 0 S KL L 2G4
TRYEIE (>0.025/sH 781 ) , 0.15 /s 4 L4 Y
FE S SRE MR (<0.15/s$2 7 EME ) , T SPNsi2
W I SRABCRE R B B SO0 AR . I 90 L % o o 2
S3R100% | 85% , 93% ., 100% . 95%. Y34k, fe R IMsE LR
P [t — I HL AT B B 2 WS LI MRIZE] . Kono
245 O 3t [ )M 202 (9 SPNIS A, 22 L8 5% ) vk
SPNs (122/144) f K358 FL A Al <4 min, WATA S5 (15

) FEEFAIEE (12451)) AR RIS L AR [E] 35> 4 minslig 20
SRAL T B I AE S E] (P<0.000,1)

Al , MRIFESPNs ) RLEAE % 51 A & BRI H
Z3 6], SR, AHFFEE O 1 XTROCHIZE /34, 7ESPNsfy
Y RS CTHA XL, AR sh A3 3 MR
TERL S THAL TYE SR CT, (H A7 R X 512 W T
FFWAEG 225

4 WEHERERG

4.1 [FHTFEH R EYWZE 212 (positron emission
computed tomography, PET) i FIRYPR TS R 44 i
SR AR A TR AR, BRI A 2 °F
FRiCEE-2- A -D-#i &% ("FDG) , Bl flvgs 20 2 i 4
WMk B AR H B . BRI B S BRI AR, (H T
BLO W A I HAET4E I SPNs R B e A LB T
B, JUHZ20004E 5CTIRAT# 5 NPET/CTG, Wik
SPNsFY R | Ff 5 E 405 AT3K97% | 85%, B ik = TPET
FICTHY BRI AG 2 T-BE (P<0.05) " R EHWFFEE Bon
AR KRR UE (maximum standardized uptake values,
SUVmax) 2.5 IZ2WiH{E, SUVmax>2.S¥E/RE M, Bryant
%[6ZJ?§ﬁSSSfﬁUEﬁéS2.Scm SPNsPET45 ., SUVmax{H
H2.6-4.0, 24 LHAEVERIHE AR5 07809 | 96% . {H[RIIH
81 SUVmax{E7E0-2.5 Z [T54724% B R HE . SUVmax
<2 SPIRME Ay 2 SR I I L SIS RE A e A Ak B
W BRI NI AT 2 O R R P AR R T (23R
SUVmax/F-HISUVmax-1) 175 52 W, 2 RI1>10%,
SUVmax<2.5 SPNs RS I SRR, 5 B | ER 1
Gr92973% ., 80% , 78%, i H BE— A HER SE R[] (40S
h) U EEAT B T e R R . S o, ARBAVERT R A= TP
PER . BRI | s AL S PE R IE . X T HAR <1 cm
(f)SPNs, SUVmax>2. SIZWEPE I HERfE A 5, SCik'™
IE FREE | RS, MR 20 85% | 36% ., 4% . fx
i, FAM A THAKMR S PET B T i il G, %65 PET/
MR, HHE A WHLAESPNs S 2 W 5 TRIAH DG T 45 5 1)
E{iSI=I8

4.2 FOLTFRSHTENLNR B2 (single-photon emission
computed tomography, SPECT) HILA 5 #H[R|PET-CT,
HR BT AR I AR TR . Nikoletic 5“1 FI™ 45 H1 42
FEFTHRSNE (" Te-MIBI) SPECT/CT K48 5I|SPNs, HAH
SRS RS VAR L. BRSO A . BRSO AE 43
90%., 76.6% , 79.4% . 88.5% . 83.3%; Tt HIKHE. WifH 51 T1E
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el SH IR A 2 T
4.3 R IMMEZAK LGS (somatostatin receptor imaging,
SSTR) 7EIZWrSPNst 5T Jy T & —FPAH X ASH B H AR,
B2 Tl 22 N S D A L IRg S, 22 i g A i 44 2 TR A v
MR IR Z I, RO R bR A K IR

(Y " Te-depreotid ) 532 (R Z5 S TIA ] AR H A
M SSTR K IR AL 22, — W2 Hhul SEER i 5% 1
/N, HAEL Wi SPNsPE T R, 45 5 40 51| 113596.6%
71.3%° . LA BEE 35 B AT DT A 2 | R 98 e 1A S5
REE; Ty AMLIRIC LS AN [R] AT 4 7R SPNs o RS 7Y
/N A R AT 3 T g e B K A dEs . G EIFDAE
AR T SPNs i RS R W, I Tt 1 a8
PEIZIARISPNs I #

BESRHATAEA QIR A 2 W REE . R RS A

A, SR Iimetas3Hrif 587 @5, CT, MR, FDG-PET
N SPECT %2 [H]7E 12 W SPNs [ T J57 Hh - A W] i i 42

S,
s MFFME

S.1 2K HETE W FILR R REY): CEA| CAL2S,
CA199., CA153 ., Cyfra21-1, SCHik$ 8“3 SPNs fy firr i
FraE W BUE B B 5 F B PESPNs (P<0.05) , CEA, CA12S,
CA1992 W SPNs (1) REKE 43 B Zh55% | 36% , 41%,
FESERE S A S80% . 95% | 85%; TMCA1S3 R A 1] £86%
(Ph24 TU/mLRSI{H ) o Cyfra21-19iA A 246 I fili 8595 1)
Bk MR Y, MSPNsR HIE A Z oA i, R HAE2
WrSPNs R b I3 BRI FAE
5.2 [fil 35BS B A2-Tia (secretory phospholipase A2-
Ila, sSPLA2-Tia) MF9E T, e 2Z P isPLA2-ITalE.
EH4TE Kupert 25 E R THsPLA2-T1ai W7
{2 H2.4 ng/mL, HAZWrT1 SPN R MR K4k 5 43 3
148% . 86%, TMIIZ W T 2Jili i (1) R A °T F+2267%, ANk
CEASF At hygg bk N2 Wi ffe 14 8 . (R, sPLA2-
TTafE A AT G B AT BT 04912 W it s 1 100 25 o g s i ) 1
BB, A SPNsISE RIS W AL Bl
5.3 f/PRNA (microRNA, miRNA) iF4E3k, M2
WFFEIME T miRNA (MLELZHZ) , SPNsRGEPERIZ WA
5h. ShenZE" 4 3# , [] RLVESPNs R # FIdFE AAAL, %
PESPNsH 1M 3 ' miR-21, miR-21007 ¢ 53215, 1MmiR-
486-SpHH B AILFR K (P<0.001) , ZEA X —FPRNATEZ K
SPNsJ AR it b IL R RE S I T3k 75% | 84.95%,

SRR T 3E G PR miR N AT 1 A S 2 ek, Fo T
SPNs 2T AT — A 2 Fpu ol PRI 56 UE

6 ZEAFRIEMEIEM (fine-needle aspiration
biopsy, FNAB)

X AN B 1o AR TFARIZ TR B A SP N s 28 7 J5T (1)
SR, FNABANK y— M i gR O LAY 7 =X,
L X AL T it ] L 2 e BE 4530 YU SPNs o H FH —Fh T
15 965 GEM) . CT, @, LUENHEMMCTS S
RN AT, IE T 28 H]S mmDPA | SPNs, —Jimeta
SrHT7 VAR FNAB IS WM S PN 1 AR R K 52 43531
h186% . 98.8%, T [R5 A4 35 W SX CT5 |5 k47 2 il L
FELRE RS AT A91% . 9497 il 0 v 5 e A i
TERL BRI K IR/INE I AR DA 5 %FF <2 em Y SPNsR
Vi, CTHI R IS W 240 77,2975 1%t T L
12290.5 cm-0.7 em &5k, HRBUE HAS0%; [F,
BT W L ZURE AR Z2 /0 ™ 5 52 e s A8 PR BT 12 I, T
HAR<L e[4S0 A 2977 9%9% 78 KA e o HLi2
W™, TsukadaZ:" i E4%6 mm-10 mm. 11 mm-20 mm.
21 mm-30 mmiZ W AVERGPE > 51 H66.7% . 78.9% . 86.7%.,
FNAB)H LA HAE SN | I, L& AR A 53 31 20k
15% ., 19677, oAt A WL I R READ 5 M 52 . ooy o
TR

7 FHEFHEE (fiber optic bronchoscopy, FOB)

FIFHFOBXF SPNs AR B B2 1 77 1 A 46 S =04 Al

JORIAS: (BB) | Bli#EDE (BAL , BW) R 28 S5 i 1 6
(TBLB) ; SCHRARIE " /EH MFOBRL A T, = (12 Witk

BPEST I R 41% . 40% . 52%, T = F B4 LT SPNs L
PEVERA BE T 525 22609 T4 SPN H AR <2 emitf, JUHZA7
TREEFSPL/3F, FAZ Wit U T [ 22 14% (2/14) .
MSE B SCUE R P SRS | S BB &
JE it 4 T TBLBIYRHUE

SRAE N (endobronchial ultrasonography, EBUS)
SIS HEAT I G Y Dt B A SCRUE NN 5 AT R
SENL, R IR EF B 5 1) 5 G S X A% 4 7 25 4R i 2
Herth %5 7" — 15 i s 5 BF 5% 41 185 78 S 4 051 JG % 047 3 40
TBLBHJSPNsE 4 1, FIFEBUSH| T 481 (89%) HE
DIERfENL, 38651 (709%) A TG A 112 8T, Yamada
IR FHEBUS -GS £ X4 106 (5] SPNs £ 714 J 437, 1
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