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[Abstract] Objective To discuss the clinical value of CT-guided percutaneous pulmonary biopsy in
diagnosing ground-glass nodule (GGN). Methods The clinical data and pathological findings of 193 patients
with confirmed diagnosis of pulmonary GGN, who received CT-guided percutaneous pulmonary biopsy during
the period from January 2013 to January 2018, were retrospectively analyzed. According to the pathological
diagnosis of biopsy, the GGN lesions were divided into malignant (positive) group and benign (negative) group.
Taking the pathological diagnosis of surgical specimen as gold standard, the puncture biopsy results were
compared with the surgical ones. The patients were classified based on the clinical features. The diagnostic
accuracy, sensitivity, specificity and incidence of complications of puncture biopsy of each group were
statistically analyzed. Results Of the 193 patients, successful sampling was accomplished in 189, in the
remaining 4 patients the obtained amount of specimen was too few to get a definitive pathological diagnosis.
The success rate of sampling was 97.9% . Positive pathological result was seen in 145 patients, negative
pathological result in 44 patients, false-positive pathological result in O patient, and false-negative pathological
result in 13 patients (proved by surgery). The overall diagnostic accuracy, sensitivity and specificity were 93.1%
(176/189), 91.8% (145/158) and 100% (31/31) respectively. The false-positive rate and false-negative rate
were 0% (0/145) and 29.5%(13/44) respectively. The incidence of complications was 44.0%(85/193), among
them the corresponding treatment was adopted in 19 patients during the operation or after the operation, which
included thoracic close drainage(n=18) and surgical hemostasis(n=1). Conclusion Besides surgery, CT-guided
percutaneous pulmonary biopsy is another way to diagnose lung GGN lesions. This technique carries higher
diagnostic accuracy and sensitivity, and it can reduce the resection rate of benign pulmonary nodules as well.
(J Intervent Radiol, 2021, 30: 612-616)

[Key words] computed tomography; percutaneous pulmonary biopsy; ground-glass nodule

DOT:10.3969/j.issn.1008-794X.2021.06.020
VEZ AL . 450052 B 27 505 — B B e Js 4 Rk
WAEMEHE . FERD E-mail: hnzzg1 26@126.com



A AT 27 2 2021 4F 6 A 55 30 %55 6 1 ] Intervent Radiol 2021, Vol.30, No.6

—613—

B 25 IG5 FE MR CT N FH T i 982 190 0 A e ik
22 11 il 5 3% 38 45 15 (ground -glass nodule, GGN)# &
B, Bt GON &8 CT Ll AR i U 28 Hoh =17
M ZRERNREEY, DS ESREE,
ZREEIR AR LRI GON, %5112 B IR A
SEMQANEL A R AR EHS Y M SR E 5T A
Ko MR R A A SEE LA T 43 4l GGN (pGGN)
FNES GGN(mGGN) I PRAFFEUESE pGGN
i 5 T BETE N 18% ,mGGN M55 725 1) Al e Hy
63%"?, T ARHEGZ 202 0 B2 Wik IR 2
P 28 T AR T, 58 40 M A8 R BB R AT AR
AR IR YT RS i IR T B BIL, R4 R RS RE A
B A AR R A e S H R AR, B
AT GGN g 28 U 47 W A 9 B2 B & A5 0 ok
B, SCBRIRIE CT 515 F 4 J i 257 o 7 A6 i 1 2h 25
FIEAE 3 mm 4515, ARSI T 3 BE 193 41
Fz52 CT 515 F 2 B 28 ) 16 A i 47 995 3812 W (1) il
GGN 3, LATEAN CT 51528 H il 28 ) 16 4% 75 fili
GGN 545 12 B v () I PR A 1

1 #RE5RF*®
L1l R Bk

WA T BE 2013 4F 1 H %2 2018 4 1 J ifi GGN
B 193 ], Horh 55 75 ) 4 118 ), AF i 18 ~84

% F-349(58.2+12.0) %, Sk B 95 A8 1 ¥ E2 42 CT
15 2 B i 28 0 A

1.2 ik

1.2.1 Ruiked  ARETHEAITHEE CT Kt , W
o kol Ak K L SRR E AR OC R . SE ILE R | A=
b BE I D RE L0 L B SRR A DL AR R A T 22
PEHEBR FAREERIE

122 ZERI L AR AR 7 Bk B 3 R, B
A 16 JZI20E CT(GE, 3% -1, 26 [ ) IR g £ 1, £
WS HCh A HBIE 120 kV, & HL 7 200 mAs, 2 &
40375 em,, B R 2%F) £ R H A R R
TR, N4 11.8 em %) Angiotech 17 G )4 28 i
BE (4R By M, S8 ), — R 428 A
D59k (B — 40 2 0 = i A0 | 25 — A0 2 ofil) 28 00 5 AR
NG R IE AR BT I BT 7E 67 B, 76 il N IR B 2R
B 5 =0 R 2R A8 ) R A8 I R IR
HA4F S, 18 G BioPince™ 4 H h G /4 (42 1
SO BTN 38 ) U R A AR AT U0 A L (IR 1.2)
AR AR P BB 0.5~1.0 em 4215k 2~4 45 ,4%
P 28 1 5 i a0 A7 2H 2 9 B % 20 s BRAS 4 . VR L
L ERRVAE IR % 3 o N 2 K i N = e T
EREL T, Sr B E AT A B A WS AT T O R E &
Ao RJG 24 h WHEATHOFEIE S K2, T AT oIt
BAERAE . A F AR R — B 58 5L .

DA i £t — pGGN §,8.65 mm, i1 FLii 4 ; Q0 1 43 4 W41 i kb 11 % ;@9 B (HE Y (x 100 ) 75 JF A7 i3 £ 7T 5 1211
B 1 B ,53 % KR Bl M A i £ % GGN

Zhd

7l L] B— GGN 5,24 em , W] WL 530t A AR ;203845 B 43 20 HE B 25459 P30 s (O L (HE 2 (1 00) I B B Ky A G Jm) 3 1

A

2 HEL 64 % KN L GGN



— 614 —

AN S I S

A5 2021 4E 6 H % 30 55 6 W] ] Intervent Radiol 2021, Vol.30, No.6

1.2.3 W Kol bn e 28 il s B 2 SR 02 W e
A W2 R R B R R B ANRFFE R DB
JE R B LA W A5 R . T MR Y S T M 2 R
) /INEEAS R | BH 1 25 5 35 Ol T PR | kB
R AFAEAR B 9 mT RE T 4 AR Y S A R
D7 ORI e A8 1 28 R 5 3 BEAIE S, B M0
AR AR B .
1.2.4  ZERIEIE R BCERTT S ARKE Y, AT
HAE<8 mm MAEER LD 1K, HE>8 mm
EFR3~6 MHREAE 1R, &AM R
JE CT., AWl AR /Ny B | 5 B 4k 2 Bt 1 il 2
A PR R S0 B o0 44 0 P 15 A7 0 K 5T R )
Broi BRAE N B L Wi 45 5 . BTS2 AR SRS i
A7 @I w5 HAFR LA B 1 5 33 B2 W B2 Ul 4 HRCT il %
(% %5 1 500 HU, % {2600 HU ) ZE 4743 #r , 35 i —
HEW,
1.3 Siitedik:

K SPSS22.0 et it AT Ge it 43 , i Ar it
KM A ¢ K5 4328 R ) K S0 5 Fisher
IR LT, P<0.05 M2EFA G EE X,

2 #8
2.1 FARE

GGN K/INHA 040~3.00 em, V34 (1.35£057) cm,
SRR AT B KN 18.6 mm, i T B 112 6, it
18 i, T it 63 i, AR A8 P BR A @ A, 110
BIAMEM; 68 BIRFEM 15 FIMIEM, S35 F AR m}HE
(15.8+6.2) min, 193 FF835 A 4 5] & PR H 3
W I 2% 0k R AR /D i il AL 4, TG ik 1 AT B A
s IS WT |, FE DT 28 F il 2 o G 2 T S Y 26 45
BWIsREIT T LS . PHYERG AR 145 1] 5 BA M s A2
44 B0 1) BB AE 13 49,5 1) J 35 TR Vs
1~3 A& FARUESE Iy i 8 Bl i b7 3~12
A AT AR A BRI
2.2 ke

SRS B HER R 93.19%(176/189) . RAEKE 91.8%
(145/158) K5+ 100%(31/31) B BHERE 0%(0/145) |
s B4 %6 29.5% (13/44 ) , BA M BUAE > 100% , B
A K 70.5% , N [FIALE 43 45 R an 2 2 fros .
GGN FLAR R K | S B 0 16 T, 2 A 37 G 1) o 1 2%
M . M GON BLAR>1 em, 8 I K Y v 5 K fd
TP YR 25 BA G E 3 (P 4y B 0.029
F10.026) ; 24 GGN N S L 53> 0.5 mm B, 28 il
T R 5 A 35 v P R SRR, 2 RO LA Gt

1 189 {1 il i 9 5 45 Y 8 B il 2 o0 A R 4 2R

ERIETE S B
[ 141
4 95 2
7N i g 1
A g 1

B AR
it 2 2R 1 26
ili % 7
B it 5 4
TR 2 i P R 5
it ¥ 2 11 DT RUE 1
R AT 1

RSP 53 0018 F10.022)
2.3 I KIAE

I B AE R R AR N 44.0% ,19 1] (22.6% ) K
HEUR G 45 TiRYT (18 Bl A X5 1, 1 BISMEET
AR ) , HARARRRRIGYT . Horh U 18 141(9.3%) , %
1 40 %1 (20.7% ) , ifi P9 H 1 66 1] (34.2% ) , B i
M 8 % (4.1%) , A& th P28 Spe 55 T HIF R AE ., A
[) 20 [8] I K i A= 2 o T SR 3k 2 B

3 g

Bl ANATTR RS B IR 4 5, 8Ok B 2 1Y fili 3
GON W B Kk, Z MR ETEZA LAl RA K
GON AV EE AR 2R AE AR MERGCE BB 2 Wy, (R B1
7 pGGN H1 mGGN 435145 18% 1 63% bk 22
HZ h R Wi, X il GON B H& Ik IR L £
PEE B MEL o F AR H VIR | Flores %58 R,
BT AR YIBR Bl GON #5742 A 8538 21%~ 34%
1) R AE . TR X AT AR 4l s Bk R A DI B |
it Bt I B il v DI BR A AR 4 AR A I R U
BT SR ARG 7R 2 BRI 0 B E T, 38 A7 #8453
HAEMEE R LT B AERITHIHL . PR AE R T AT
W B2 B, AR R GGN R AL R | FEAK
BLPEZ5 T (AR bR 38, 38 ] DATE AR il 5 R O
K, Barta ZWESEIE H CT 515 F 2 i Jili 5 5 25 )
I K T S R AR KR S Y AMRMIBR R L CT 51 &
28 R il 2 o 5 K 40 o 4B R TS AS (FNA ) AT
# 1% K (core-needle biopsy,CNB), A4 %+ GGN
WAL JEE R FNA 18 J& CNB, 3 JC B4 IR ARIEE . IR
JRAFSE 7~ CNB BUM it 22 T FNA, {H FNA il
ST RORE R AR AR T CNB, X T 4 3T 1045 78 /N bt
HIE A N FNA X 9 5 QT A T e 5, 22 S
AR RN AT T e AT U 2 A A5 1 X 2 )
PE AR S I PRAFF SR SE % T EAZA<T em



AT 2R 2835 2021 4 6 H 4 30 445 6 ] ] Intervent Radiol 2021, Vol.30, No.6

—615—
2 189 11 Jili s B 5 245 N0 AN [ A 2 R B o 3 A2 R e MO RIE Y AR
[N % AR 1% P1H HEH 1% PE 18 B /% It KA /% Pl
531
3B 90.2 0.560 89.3 0.563 33.3 46.6 0.413
x© 2.8 92.4 26.9 40.5
IS %
<65 89.9 0.251 89.2 0.234 414 42.6 0.885
>65 97.4 96.4 6.3 43.8
Z57 S A KM mm
<05 87.9 0.022 88.2 0.018 41.9 44.8 0.451
>0.5 100.0 96.9 0 39.1
<1 83.9 0.026 84.1 0.029 45.0 50.7 0.267
1~2 95.3 94.1 21.1 38.6
>2 100.0 100.0 0 38.1
EERTEIA S
et 88.7 0.252 87.5 0.151 47.8 45.0 0.177
rhof 100.0 100.0 0 222
Tt 95.7 95.2 11.1 452
25717 5 B IR 25 /em
<1 9223 0.838 91.9 0.926 38.5 413 0.731
>1 91.4 90.8 25.8 43.9
ZERAET 5 M
<45° 92.9 0.765 92.2 0.775 27.3 42.0 0.886
>45° 91.4 90.8 30.3 432
SR E 5 i I D) 2% S g PR A3
kR 89.5 0.552 90.0 0.673 29.0 42.6 0.959
gy 94.9 9.6 30.0 43.9
i 92.3 933 33.3 40.0

MI45, BAR CNB I 55 9 & 0 & AR & T FNA,
{0 FNA BB % 5 F CNB, Hb % H CNB®,
454 CNB BYFE s, AHIFFE N FH 35 4 7775 8 CNB,

CNB H W F I R LA , 76 il 5055 25 12 W K3k
ST AR T TN A EE Y, CNB A A
HAE 2~4 mm FLPELE AT 3~5 mm WAL PESE Y
WFEE om0 CT 51 % F &R gl A2 <1 cm fil
G597, WER R IE 88.1% , 15 5 100% , I K AE % 1 R
K 71% AR AR IS Wi il GON s 25 Sk e
Wb SR SR GE AN — , HEEAR B> 2 —5
HRIB ALK 85 fil, meta 3 4R R CT 515 F PTNB
XFHtiE GON iz Wi LA fm R E MR R g, A
Yamagami 55 "3 F CT i W4 AR 5] F i ¥ GON i
T3 28 G A, O T %R 92.9% , 43 4043 #7 i 7w B
B<1cem WEFIEN 871%; HAE>1 cm H<2 cm
WE 0 2 K 90.0% , >2 em #E K K 100% ., H
Shimizu 25 SIS B CT 51 5 F 4 B 206 K612
Wr mGGO HEHH %K 65% pGGO HEM % 51% ., W5
W R G5 KN .GGO BIF 5 ) sk sl o K
M PR AR A A B e o R R
BRI RS X F R AR AR > 1 em SRR AR
P SEPE RS >0.5 em 1Y 28 I HE 6 3 0T 5 3k 90% LA

T X AT RE S pGGO S I8 4H A JC 1) JA R S
HLBETCIR B, 1 mGGO I8 41 i Jmy &8 2 2 ME Rl f A
B,

ARWFFE P IR T 193 B E A 4 Bl E N
A H B I 2% E TR ARG A il 2, ORIk
1% 97.9% , B2 WifER % 93.1% , REE 91.8% , FF
S 100% , BB R 0% ABBA 1 % 29.5% , FH % Fil
W{E K 100% , BRAE TG K 70.5% , A BIEFE X $E 5
AR AS [l fe PR A4 AE 08 45 20 4 9, 2 BHE 06 2 e K L
B>1 em GFHIMERE REESTHEHA<I cm 4,
HHEAG 25 SRS KT 0.5 em 415841
i RBUE S TEERS /DT 0.5 em 4, H#H Z
[ HA G it F 22 5, 5 Sk — 80, KRR
2 [B) TCIE R ME R K RE i XG5
WIS ABTEIRAT R I, BAR CT 515 28 5z 28 3G A
Wi GGN ik 28 A 2 | R B s (AR B
B, 5 GON AR RN M B D K R

W52 B CT 515~ 28 5z 28 0 16 A5 lili 56 GON,
B UL T RRE R S e il R R LR 0 A HR
Az B BEAT RN TS G5 AR S A
TCHH Al 2 A OBt - e g e £ A e o2 ARt
T I RORE 1Y & RN 44.0% ,19 11 (22.6% ) A



— 616 —

S ATt

2021 4F 6 J155 30 &5 6

J Intervent Radiol 2021, Vol.30, No.6

HER 5 45 TR 9T A 18 AT I s i X B R AR
1 AT AMBEFF AR GEAT k1, oAy R R RIRYT  Hoh &
Az SR A e 4 R il P I 34.29% , Hi Uk I i 20.7%
MM A2 RN 9.3% , A B 28 S 6 55 7™ E T
RAE ., X5 GON FRpkIR AR 25 R K BT 356 FH 1) 28 ) Oy
A% GON IR A — <3 em, HIKZEWNELT
MR L, AU 2 LI 55 il S0 &3 I
BEAE 2 0 B A 2 75 R H I S 5 I

£ I, CT 515 T 22 Bz [ b D) F50 356 K6 732 W i 74

GGN 5 22 vp HLAT 85 vy O A 38 U A S, )
FEAR RLPEZS Y PARVIBR R (BB R s, D
T2 KT TE R P Y R IV E A S Rl ok A
W2 R B R LR AL,

(& % 3 #]

Lee SM, Park CM, Goo JM, et al. Transient part-solid nodules
detected at screening thin-section CT for lung cancer: comparison
with persistent part - solid nodules [J]. Radiology, 2010, 255:
242-251.
Henschke CI,
screening for lung cancer: frequency and significance of part-solid
and nonsolid nodules[J]. AJR Am J Roentgenol, 2002, 178 1053-
1057.

Swischuk JL, Castaneda F, Patel JC,

Yankelevitz DF, Mirtcheva R, et al. CT

et al. Percutaneous
transthoracic needle biopsy of the lung: review of 612 lesions
[J].J Vasc Interv Radiol, 1998, 9. 347-352.

Flores R, Bauer T, Aye R, et al. Balancing curability and
unnecessary surgery in the context of computed tomography
screening for lung cancer[J]. J Thorac Cardiovasc Surg, 2014,
147. 1619-1626.

Barta JA, Henschke CI, Flores RM, et al. Lung cancer diagnosis
by fine needle aspiration is associated with reduction in resection
of nonmalignant lung nodules[J]. Ann Thorac Surg, 2017,103:
1795-1801.

£OR, skEE, SKRIBAL. CT 515 2 5k 2 00 il 38 )= AL
WL A2 BI[T]. S ABUNEZ%ER, 2019, 28 143-146.
Beslic S, Zukic F, Milisic S. Percutaneous transthoracic CT
guided biopsies of lung lesions; fine needle aspiration biopsy
versus core biopsy[J]. Radiol Oncol, 2012, 46 19-22.

AR R A 2 VR 24 43 2%, v T S 9 3R T06 L R N RE AR
IO AT SG IR B o & SRR [T ). A AR R, 2016, 55

[12]

[14]

[16]

406-413.
AR, BOX, % &, L GEEHITE RN <5 mm
Jili 7N G545 12 W E W R RO R RE AT AR (1], WL R EE %, 2014,
16 : 1228-1229.
Jae LI, June IH, Miyeon Y, et al. Percutaneous core needle
biopsy for small (= 10 mm) lung nodules: accurate diagnosis and
complication rates[]J]. Diagn Interv Radiol, 2012, 18: 527-530.
Wallace MJ, Krishnamurthy S, Broemeling LD, et al. CT-guided
percutaneous fine - needle aspiration biopsy of small (<1 cm)
pulmonary lesions[ J]. Radiology, 2002, 225 823-828.
Yamagami T, Yoshimatsu R, Miura H, et al. Diagnostic
performance of percutaneous lung biopsy using automated biopsy
needles under CT-fluoroscopic guidance for ground-glass opacity
lesions[J]. Br J Radiol, 2013, 86: 20120447.
Hur J, Lee HJ, Nam JE, et al. Diagnostic accuracy of CT
fluoroscopy-guided needle aspiration biopsy of ground-glass opacity
pulmonary lesions[J]. AJR Am J Roentgenol, 2009, 192. 629-
634.
PrEmak, B H, A B AR CT 515 T & B I g i 3 A6 X il
TR P H ASZWM (1) Meta 4387 [J]. SRS 2 443k
2016, 3: 768-772.
Shimizu K, Tkeda N, Tsuboi M, et al. Percutaneous CT -guided
fine needle aspiration for lung cancer smaller than 2 ¢m and
revealed by ground-glass opacity at CT[J]. Lung Cancer, 2006,
51: 173-179.
McSweeney SE, O'Regan KN, McLaughlin PD, et al. Evaluation
of the efficacy and safety of percutaneous biopsy of lung [J].
Open Respir Med J, 2012, 6. 82-88.
TR, PVE R, TR 30, AE. CT 515 40 B Ml 2 400 3% 46 12 Wt
Jit 8 5 % B RE A A (D). A ASEAR SR YT 4, 2016, 13:
77-80.
BhER, B E, A M, L BB BEEE LS Ik A X i R
JEATHT CT2W ML), RS2, 2014, 94: 1010-1013.
S, e, v, 45 CT 515 RIS /NES 15 (<1 em)
FREA ARG T [J]. AR IR B 24 7 (TR, 2015,
8: 459-461.
WA, BT, WEEAE CT 915 F 2 B 28 I 6 A I &
HERISEI R AT (T ], S ABUIFZ%GS, 2013, 22: 658-662.
Niu XK, Bhetuwal A, Yang HF. CT-guided core needle biopsy
of pleural lesions: evaluating diagnostic yield and associated
complications[J]. Korean J Radiol, 2015, 16: 206-212.
BRI, PRIGESC, NETII, A5 20 R Il 0 A DL O 2R IR A
RaHr[)]. AR EAGE, 2012, 21: 168-171.

(W ki H 11 .2020-04-15)

(A4 AT 38 2R





